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Public    Appreciation    of    the    Engineer    in 
Relation  to   His  Work 

A.SL'HJI-XT  which  ha<s  caused  a  K''^it  deal  of 
'  di.HCUssi«n  amun(;xt  enjrtnccT>  durint;  rcini! 
years  is  the  lack  oi  appreciation  <>n  the  \idii 
lit  the  Kcnerat  public  of  the  imp<.»rtancc  <if 
the  worl<  beinx  done  by  the  profession.  One  w«»uld 
gather  from  the  numerous  articles  and  cditoriaU  which 
have  appeared  in  the  technical  press  that  the  l>elief 
was  almost  universal  amongst  engineers  that  the  work 
of  the  profession  was  much  underrated.  It  is  very 
doubtful  if  they  are  correct  in  this  view.  There  is  no 
question  but  that  the  lar^^er  and  more  imp<jrtant  engi 
iiterinj;  works  appeal  very  .strongly  to  the  general  pub- 
lic and  excite  a  great  deal  of  interest.  Such  underuk- 
ings,  especially  during  construction,  while  it  is  possi- 
ble to  see  the  operations  being  carried  out.  always  call 
forth  expressions  of  admiration  and  approval  i' 
lookers.  Whcj  has  not  heard  from  pci>ple 
near,  watchinjj  the  prr)gress  of  the  work,  cxi 
of  approval  that  arc  most  cnthusia.stic?  .And  • 
lion  of  the  engineer  to  such  work  is  always  recognized. 
it  is  true  that  after  the  work  has  been  completed  it 
may  appeal  to  the  public  as  l>eing  a  great  piece  uf 
construction,  but  that  the  engineer  behind  it  is  not  so 
likely  to  be  thought  of.  any  mr>rc  than  is  the  artist  who 
lias  painted  a  great  picture.  It  is  als*.  true  that  there 
is  a  large  amount  of  work  beinjj  done  under  the  direc- 
tion of  engineers  which  has  I  >  much  a  part  of 
our  everyday  life  that  it  is  .  .  i  as  a  matter  «if 
course.  The  engineering  behind  the  work  is  almost 
lost  sight  of  by  the  public,  but  the  recognition  of  its 
value  is  there,  although  it  may  be  almost  subconscious. 
The  recognition  it  receives  is  probably  just  as  great  as 
it  is  in  the  case  of  the  ordinary  everyday  wi)rk  of  any 
of  the  other  professions. 

Is  not  the  whole  question  one  of  the  engineer's  be- 
ing subject  to  the  universal  human  trait,  characteristic 
of  each  individual,  from  the  office  lH>y  to  the  general 
manager,  of  thinking  that  hi.s  work  is  not  appreciated 
at  its  true  value?  Perhaps  it  is  not,  but.  if  not.  then 
neither  is  that  of  any  one  el.sc.  .\  few  moments'  retlec- 
tion  must  lead  any  engineer  to  the  conclusi>>n  that  the 
work  of  his  profession  is  at  least  as  indispcn<iible  (n»m 
the  standpoint  of  social  economy  as  that  of  any  of  the 
other  professions,  and  on  inquiry  he  would  probably 
find  that  it  is  so  regarded  by  all  who  are  in  a  |iosi- 
tion  to  judge  of  the  relative  im|>ortance  of  tin-  i.r, .fis- 
sions in  our  modern  social  life. 

While  there  is  no  doubt  that  the  work  .■•  im  ,.■..- 
fession  and  its  value  in  the  development  of  the  country 
are  highly  appreciated,  what  about  the  man  u"  "  - 
the  work— the  individual  member  of  the  pr. 
flow  does  he  stand  in  the  estimation  of  the  publi..  ? 
It  is  no  doubt  true  that  engineers,  as  individuals,  are 
not  so  well  known  to  the  general  public  as  are  mem- 
bers of  the  other  professions.  This  is  largely  due  to 
the  fact  that  usually  their  work  does  not  bring  the 
man  himself  directly  in  contact  with  any  large  num- 
ber of  people.  Almost  every  one.  at  some  time  or 
other,  has  iKcasion  to  ren        ■  • 

member  of  one  «>f  the  otl. 

almost  daily  contact  with  oil.>  ,  hile 

the  probabilities  arc  that  he  li..  ,,  Mccr, 

The  engineer  is  employed  by  a  company,  a  corpora- 
tion, or  a  municipality,  and  comes  in  contact  in  regard 
to  his  work  only  with  the  represenutive  of  thit.se  fur 
whom  he  is  working.  There  is  nc»  doubt,  luiwever. 
that  if  he  is  a  man  of  ability  and  a  competent  engineer 
he  will  be  held  in  as  high  esteem  by  those  with  whom 
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he  has  direct  relations  as  will  any  member  of  any  other 
profession  of  corresponding  standing. 

That  the  engineer  does  not  occupy  a  larger  place 
in  the  public  life  of  the  community  is  not  to  be  won- 
dered at,  but  the  fact  that  he  does  not  do  so  is  not 
necessarily  an  indication  of  any  lack  of  appreciation 
of  his  work  or  of  him  as  an  individual  on  the  part  of 
the  public.  The  very  nature  of  a  lawyer's  work  leads 
him  more  or  less  towards  a  public  life ;  he  is  personally 
before  the  public  in  a  great  many  of  his  activities.  A 
doctor's  work  has  not  the  same  tendency,  but  the  prac- 
tice of  his  profession  gives  him  a  very  wide  circle  of 
acquaintances.  With  an  engineer  who  is  following 
the  practice  of  his  profession  closely  the  tendency  is 
altogether  the  other  way.  Except  in  the  case  of  those 
of  the  profession  who  follow  a  consulting  practice,  his 
work  is  likely  to  confine  him  to  one  locality  and  one 
piece  of  work  for  a  period  ranging  from  a  few  weeks 
to  a  few  years,  while  his  next  piece  of  work  may  take 
him  to  an  entirely  different  place.  A  man  with  a  con- 
sulting practice  has  more  opportunity  to  take  an  active 
part  in  the  public  life  of  a  community,  if  his  inclina- 
tions lead  him  to  do  so,  but  he  cannot  take  such  part 
except  at  a  great  deal  of  inconvenience  to  himself  and 
his  work.  If  a  lawyer  has  any  liking  for  public  life  he 
is  very  likely  to  drift  into  it.  If  an  engineer  happens 
to  have  a  similar  liking  he  has  to  force  his  way  into  it 
against  many  opposing  influences. 

One  unfortunate  circumstance  that  militates 
against  the  standing  of  the  profession  is  the  fact  that 
any  person  who  is  capable  of  measuring  a  hundred 
feet  with  a  linen  tape  may  call  himself  an  engi- 
neer. Were  similar  conditions  to  prevail  in  the  other 
professions  it  would  most  undoubtedly  be  found  thai 
they  would  be  held  in  very  much  lower  esteem  than 
they  are  at  present.  While  this  may  lower  the  profes- 
sion in  the  estimation  of  the  public,  it  does  not  alter 
the  fact  that  the  capable  engjneer  will  hold  in  the 
estimation  of  the  men  with  whom  and  for  whom  he  is 
working  the  position  to  which  he  is  entitled. 

If  the  remuneration  received  by  engineers  for  their 
services  is  to  be  accepted  as  a  criterion  of  their  import- 
ance in  the  community,  there  may  be  good  reason  for 
their  pessimism.  However,  it  is  not  on  account  of 
any  misconception  of  the  importance  of  engineering 
as  a  profession,  nor  is  it  on  account  of  a  low  estimate 
of  the  ability  of  engineers  as  a  class,  that  the  financial 
rewards  of  the  profession  are  not  greater.  One  of  the 
chief  reasons  is  the  competition  of  men  who,  without 
any  training  or  education,  attempt  to  do  engineering 
work.  While  such  men  seldom  or  never  find  employ- 
ment on  work  of  importance,  their  existence  tends  to 
lower  the  remuneration  from  the  Ijottom  to  the  top  of 
the  scale.  Another  very  important  reason  is  the  free 
engineering  services  given  by  large  mercantile" firms. 
These  firms  employ  engineers  at  moderate  salaiies  to 
prepare  designs  of  structures  for  their  customers,  anfl 
the  firm  collects  what  would  be  a  reasonable  fee  for 
any  engineer  from  their  customer  in  the  shape  of  pro- 
fits on  the  goods  sold.  And  perhaps' one  other  reascjn 
is  that  the  engineer  is  too  busy  doing  his  work  to 
spend  much  time  or  thought  on  the  acquisition  of 
wealth.  The  engineering  of  their  way  to  large  for- 
tunes constitutes  the  life  work  of  many  of  our  wealthy 
men.  That  is  what  they  strive  to  accomplish.  The 
engineer  is  engaged  in  building  larger,  better,  and 
more  lasting  structures  than  "fortunes." 


A  fireproof  building  material  is  made  in  Switzer- 
land by  compressing  Portland  cement  and  asbestos 
fibre  into  blocks. 
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Good  Roads  in  Quebec 

1'^HE  Quebec  Provincial  Government  have  claim- 
ed, and  have  been  given,  a  great  deal  of 
credit  for  their  good  roads  policy.  They  have 
been  strenuous  supporters  of  the  Good  Roads 
movement,  and  were  represented  at  the  conventions 
held  in  Montreal  and  Toronto.  The  Acts  passed  by 
the  Legislature  are  no  doubt  calculated  to  improve 
enormously  both  the  main  and  local  highways  by  giv- 
ing easy,  terms  to  municipalities  and  by  encouraging 
the  construction  of  roads  which  will  prove  beneficial 
to  the  farmers  as  well  as  to  urban  residents.  There 
is,  we  are  informed,  another  side  to  the  story  which  is 
proving  very  detrimental  to  many  contractors.  Last 
year,  at  the  invitation  of  the  Government,  municipali- 
ties applied  for  loans,  and,  on  the  specifications  being 
passed,  let  numerous  contracts.  As  the  work  was  com- 
menced in  the  fall,  these  contracts  were  only  partially 
completed.  The  contractors  all  over  the  province  had 
invested  hundreds  of  thousands  of  dollars  in  equip- 
ment, and  naturally  believed  they  would  be  allowed 
to  resume  the  work  at  the  beginning  of  the  season, 
and  would  also  be  able  to  secure  additional  contracts. 
In  this  they  have  been  disappointed.  They  relied  on 
the  Government's  promise  to  finance  such  projects, 
and  on  the  fact  that  at  the  last  session  a  further  Bill 
was  passed  for  raising  another  $5,000,000.  At  the  be- 
ginning of  this  season  many  contractors  organized 
their  staff  and  made  other  preparations  to  continue 
the  work  left  over  from  last  year,  but  no  word  of 
authorization  came  from  Quebec,  and  the  contractors 
found  themselves  in  a  quandary.  Their  expenses  were 
still  going  on,  their  machinery  was  idle,  and  they  were 
not  earning  a  cent  of  revenue. 

Visits  were  made  to  Quebec  in  order  to  learn  the 
reason  for  this  stoppage  of  work,  but  practically  no 
satisfactory  answers  could  be  obtained.  The  contrac- 
tors were  told  that,  although  the  Governmeiit  had 
ample  funds,  it  had  been  decided  that  each  municipal- 
ity should  not  construct  more  than  two  miles  of  road 
under  the  old  contracts,  and  that  no  new  work  would 
be  allowed.  The  decision  was  based  on  the  European 
situation,  it  being  held,  apparently,  that  this  is  not  a 
time  for  road  work  to  go  ahead,  even  though  contracts 
had  been  partially  completed.  The  injustice  of  the 
decision  (state  the  contractors)  will  be  seen  when  it 
is  stated  that  in  some  instances  this  two  miles  of  work 
had  to  be  divided  among  several  firms.  While  the 
Government  were  making  up  their  minds  as  to  their 
policy  many  contractors  were  doing  their  best  to  hold 
their  men  tog-ether,  involving  a  large  expenditure  for 
which  they  will  not  be  able  to  get  any  return.  Many, 
too,  during  the  winter  had  hauled  the  stone  they  ex- 
pected to  use  during  the  present  season,  which  meant 
the  investment  of  very  considerable  capital,  now  lying 
idle.  Such  is  the  present  position,  and  unless  the  Gov- 
ernment reverse  their  policy  many  contractors  will  not 
turn  a  wheel,  and  will  be  substantial  losers. 

As  previously  stated,,  the  Government  intimated  that 
no  fresh  contracts  would  be  sanctioned.  The  contrac- 
tors claim  that,  notwithstanding,  new  work  has  been 
given  out — some  in  districts  where  only  a  portion  of 
the  old  contracts — the  two  miles  for  each  municipality 
— has  been  authorized.  The  work  on  these  two-mile 
stretches,  much  of  which  has  been  completed,  will  not 
go  far  to  give  the  good 'roads  promised  and  badly  need- 
ed. Moreover,  while  there  is  no  money  for  roads  built 
under  contracts  let  by  municipalities,  the  Government 
have  found  funds  sui^cient  to  carry  out  improvements 
on  the  main  highways. 
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The  Designing  of  Details 

EN(;1NI':ERS,  as  well  as  other  men,  are  inclined 
to  judj,^c  of  the  importance  of  their  work  by 
the  rate  of  pay  which  it  commands.  As  the 
enj^ineer  becomes  older  and  more  experienced 
he  realizes  that  certain  kinds  of  work  possess  advant- 
ages which  cannot  be  measured  in  dollars  and  cents. 
The  youn<^  engineer,  however,  is  naturally  attracted 
to  those  lines  of  work  which  seem  to  ensure  large  re- 
turns most  quickly.  It  is  to  be  regretted  that  "de- 
tailing" does  not  at  present  seem  to  oflfer  a  career  to 
capable  young  engineers.  Unfortunately  it  is  con- 
sidered merely  as  a  stepping  stone  to  another  position, 
with  the  result  that  capable  young  men  are  avoiding 
this  kind  of  work  or  are  remaining  in  it  as  short  a  time 
as  possible.  We  are  just  beginning  to  appreciate  the 
fact  that  poor  details  are  largely  responsible  for  many 
failures,  and  also  for  many  unsatisfactory  structures, 
which,  even  though  they  have  not  failed,  cannot  be 
relied  upon  to  carry  any  considerable  overload.  Engi- 
neers themselves  are  largely  responsible  for  this  con- 
dition, because  many  of  them  have  considered  detail- 
ing, not  as  designing,  but  as  mechanical,  trade-school 
work.  The  designing  of  details  is  an  important  kind 
of  engineering  work,  and  its  problems  are  often  suffi- 
ciently difficult  to  command  the  highest  engineering 
skill. 

We  believe  it  is  time  for  engineers  to  recognize  the 
importance  of  detail  designing,  and  to  adopt  measures 
which  will  justify  engineers  of  ability  in  remaining 
in  this  kind  of  work.  Efficient  detailing  requires  a 
thorough  knowledge  of  the  strength  of  materials,  of 
stresses,  and  of  erection  procedure,  and  the  old  idea 
that  almost  any  man  who  possessed  a  structural  hand- 
book a;nd  a  set  of  drafting  instruments  could  soon 
qualify  as  a  detailer  was  an  erroneous  one.  Adecpiate 
pay  and  a  projjcr  appreciation  of  the  impt)rtance  of 
the  work  will  do  much  toward  attracting  and  retain- 
ing capable  detailers. 

Generally,  the  importance  of  the  .structural  de- 
signer's work  has  been  over-rated,  as  compared  with 
that  of  the  detailer.  For  structures  of  medium  size 
it  does  not  take  the  highest  type  of  engineering  abil- 
ity to  compute  the  stresses  and,  with  the  aid  of  a  iiand- 
book,  to  select  the  size  of  the  main  sections.  In  bridge 
work,  for  example,  to  obtain  the  information  ordinarily 
placed  on  the  stress  sheet  does  not  often  require  ex- 
ceptional ability— in  fact,  the  man  just  out  of  college 
may  be  much  more  efficient  in  computing  stres.ses  than 
the  experienced  engineer.  The  i)revailing  notion  that 
the  well-paid  engineer's  work  is  completed  when  he 
finishes  the  stress  sheet  is  wrong— it  is  too  much  to 
expect  that  the  p(K)rly-paid  detailer  can  complete  the 
design,  as  the  latter  is  usually  a  man  with  little  engi- 
neering experience. 

If  our  structures  are  to  be  equally  strong  in  all 
their  parts  and  capable  of  being  erected  ecommiically 
there  should  be  little  distinction  in  salary  or  in  tech- 
nical abilitv  demanded  between  the  designer  and  the 
detailer— in  fact,  one  high-grade  man  might  well  do 
the  work  now  done  by  both.  The  extra  cost  for  effi- 
cient work  under  such  a  system  probably  would  not 
be  greater  than  that  under  the  system  now  in  use  in 
our  large  offices  if  the  cost  of  the  "checker"  is  taken 
into  consideration.  The  results  of  tests  of  full-size 
members  have  shown  that  the  actual  strength  of  a 
built-up  member  often  is  o\\\\  a  small  percentage  of 
its  conii)utcd  strength,  duv  mainly  to  weak  and  faulty 
details.  Engineers  are  just  beginning  to  realize  that 
they  have  little  detinite  information  on  this  important 


subject.  It  is  hoped  that  the  growing  realization  of 
this  lack  of  knowledge  will  act  as  an  incentive  to  them 
to  make  the  designing  of  details  a  branch  of  structural 
engineering  work  worthy  of  the  attention  of  capable 
and  experienced  engineers. — Engineering  and  Con- 
tracting. 


The  Mitigation  of  Electrolysis 

By  E.  B.  Rosa' 

TMIS  paper  summarizes  the  work  which  the  U.  S. 
iUireau  of  Standards  has  done  during  the  last 
four  years  in  studying  the  destructive  effects 
of  electric  current  on  sub-surface  structures 
and  prescribing  remedies  for  the  trouble.  P'rom  the 
results  of  its  investigations  the  IJureau  concludes  that 
the  proposal  to  fix  by  State  law  a  general  requirement 
as  to  voltage  drop  or  current  density  in  the  rails  is  not 
logical,  in  view  of  the  great  variations  in  the  damage 
which  can  result  under  different  conditions  with  the 
same  voltage  drops. 

One  of  the  first  methods  resorted  to  as  a  means  of 
preventing  damage  to  buried  gas  and  water  pipes  by 
electrolysis  and  soil  corrosion  consists  in  covering  the 
surface  of  the  pipes  with  a  coating  intended  to  insu- 
late them  from  the  surrounding  earth.  In  many  cases 
pipes  have  been  so  protected  from  soil  corrosion  but 
it  is  doubtful  whether  there  is  any  instance  on  record 
where  damage  by  electrolysis  has  been  effectually 
prevented  in  this  way  if  the  voltage  conditions  were  at 
all  severe.  On  the  contrary,  there  have  been  cases 
where  such  coatings  have  done  actual  harm,  as  they 
tend  to  fail  in  spots,  and  so  permit  the  current  to  es- 
cape from  the  pipes  at  such  places  with  a  greater  cur- 
rent density  than  would  be  the  case  otherwise,  and  so 
aggravate  the  local  damage. 

The  paints,  dips,  and  wrappings  .tested  by  the 
Bureau  of  Standards  were  found  to  be  of  little  or  no 
value  in  protecting  pipes  from  electrolysis  when  ap- 
plied to  the  positive  areas  near  power  stations  where 
the  current  is  tending  to  leave  the  pipes.  The  Bureau 
has  come  to  the  conclusion  that  money  can  be  ex- 
]>eiided  more  profitably  in  other  directions  than  in  an 
attempt  to  insulate  gas  and  water  pipes  from  the 
earth. 

Insulating  Joints 

The  Bureau  has  found  insulating  joints  of  great 
value  in  reducing  the  current  in  pipe  lines,  and  so  re- 
ducing the  corrosion  caused  by  such  current.  Where 
the  potential  gradients  are  high  the  joints  must  of 
course  not  be  placed  too  far  apart,  as  in  that  case  the 
potential  difference  at  each  joint  would  be  sufficient 
to  cause  considerable  joint  electrolysis.  Insulating 
joints  should  not  be  depended  upon  as  the  sole  means 
of  protection  to  pipes,  but  they  are  economically  and 
mechanically  practicable,  and  are  a  very  important 
auxiliary  means  of  protection,  particularly  in  the  case 
of  gas  pipes.  They  are  used  less  often  in  water  pipe 
lines. 

Track  and  Pipe  Drainage 

.Mternative  methods  of  electrolysis  mitigation  are 
by  the  track  drainage  system  and  the  pipe  drainage 
system.  The  first  of  these  methods  is  to  be  preferred 
if  it  can  be  carried  out  economically.  It  has,  however. 
been  thought  by  many  to  be  prohibitive  in  cost,  and 
has  been  very  little  used  in  .\merican  cities.  The  pipe 
drainage  system,  on  the  contrary,  has  been  strongly 
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advocated  and  in  one  form  or  another  much  used.  The 
investigations  of  the  Bureau  of  Standards,  which  have 
been  extended  over  several  years,  have  convinced  its 
members  that  the  pipe  drainage  system  as  a  principal 
method  of  protection  is  not  only  complicated  and  ex- 
pensive to  install  and  maintain,  but  is  in  the  long  run 
not  an  adequate  remedy  for  electrolysis  troubles.  On 
the  other  hand,  the  track  drainage  system  when  pro- 
perly designed  and  installed  is  simpler,  more  effective, 
and  far  less  expensive  than  has  been  supposed. 

Owners  and  managers  of  water-works  should  co- 


operate with  the  gas  and  telephone  companies  and 
railways  in  studying  the  problem  of  electrolysis  miti- 
gation in  an  open-minded  and  progressive  manner. 
The  taking  of  the  matter  into  the  courts  is  to  be  de- 
plored. It  is  better  to  employ  engineers  to  work  to- 
gether to  solve  the  problem  in  a  thorcnigh  and  efficient 
manner  than  to  employ  experts  to  testify  in  court  as 
to  who  is  responsible  or  what  are  the  damages.  As, 
the  damage  is  cumulative  from  year  to  year  and  the 
rate  increases  as  the  traffic  increases,  there  will  be  no 
better  time  than  the  present  to  take  up  the  matter. 


Considerations  Affecting  the  Design 
of  Highway  Bridges 


By  Willis  Whited" 


THE  engineer  designing  bridges  for  public  use  is 
always  more  or  less  at  a  loss  to  know  what 
loading  to   assume   for   bridge   floors.     Curbs 
and  railings  offer  further  doubts.    A  few  of  the 
difficulties  are  outlined  in  the  following  article,  with 
suggestions  embodying  the  writer's  opinion. 

Roadway  Loading 

Unusual  loads. — Should  he  assume  the  heaviest 
known  loads  and  design  with  the  ordinary  unit- 
stresses?  In  large  cities  this  is  good  practice,  but 
even  there  the  engineer  is  hardly  justified  in  designing 
all  the  bridges  in  the  city,  large  and  small,  to  carry 
the  heaviest  monuments,  castings,  steel  beams,  build- 
ing members,  or  stone  columns  that  can  be  brought 
into  the  city.  A  limit  must  be  fixed  somewhere,  be- 
yond which  the  owner  of  the  load  is  obliged  to  pro- 
vide for  its  ■  transportation  by  strengthening  bridges, 
adopting  different  lines  of  travel,  dividing  up  the  load, 
using  special  trucks,  or  otherwise.  It  seems  extrava- 
gant to  add  a  large  percentage  to  the  cost  of  a  bridge 
in  order  that  it  may  carry  a  load  heavier  than  is  likely 
to  be  brought  to  it  once  in  five  years,  especially  as 
the  necessity  of  carrying  such  loads  is  rarely  absolute. 

Street  cars. — It  would  seem  that  all  bridges  except 
on  boulevards  and  in  parks  should  be  designed  to  carry 
street  cars,  whether  they  are  actually  used  on  that 
street  or  not.  It  is  impossible  to  accurately  forecast 
the  growth  of  a  city  or  to  know  what  traffic  is  to  come 
on  a  given  street  in  twenty-five  years.  Street  cars 
are  with  us,  and  must  be  provided  for,  and  we  can 
only  guess  as  to  the  weight  they  are  likely  to  attain. 

It  would  probably  be  desirable  to  build  bridges  in 
parks  and  boulevards  no  heavier  than  is  necessary  to 
carry  the  heavy  class  of  automobiles  and  the  road  roll- 
ers used  for  paving  such  roads,  thus  placing  an  obsta- 
cle in  the  way  of  the  street  railway  corporation's  grab- 
bing such  roads  by  hook  or  by  crook  to  the  detriment 
of  the  traffic  they  were  intended  to  carry.  The  same 
may  be  said  of  inter-city  highways  which  are  only 
wide  enough  to  carry  two  lines  of  traffic. 

Bridges  in  public  streets  should  be  built  to  carry 
inter-urban  cars  weighing  50  tons  each.  While  this  is 
much  heavier  than  ordinary  cars,  it  must  be  borne  in 
mind  that  suburban  cars  are  destined  to  a  wide  ex- 
tension, and  almost  any  street  in  a  city  is  liable  at 
some  future  time  to.  be  called  upon  to  carry  them. 

Motor  trucks. — Roads  between  large  towns  are,  it 

'Bridge  Knafineer,  State  Highway  Department  of  Pennsylvania,  Harris- 
burg,  Penti. 


seems  to  the  writer,  destined  eventually  to  be  subject- 
ed to  the  traffic  of  heavy  motor  trucks  which  will  carry' 
miscellaneous  freight  from  store,  factory  and  ware- 
house to  residence,  or  from  the  small  town  or  the  coun- 
try to  the  warehouse  in  the  city. 

So  long  as  rubber  is  used  for  tyres,  and  the  present 
materials  for  paving,  it  is  hardly  to  be  feared  that  the 
gross  weight  of  the  truck  will  greatly  exceed  20  tons,' 
with  about  two-thirds  of  the  weight  on  the  rear  axle. 
In  the  opinion  of  the  writer,  all  bridges  on  important 
thoroughfares  should  be  designed  to  carry  the  load, 
which  will  safely  cover  traction-engine  loading. 

There  are  bridges  in  remote  districts  which  could 
not  without  extravagance  be  built  to  carry  20-ton 
trucks ;  but  the  road  roller  and  traction  engine  are  a 
permanent  institution.  1  would  recommend  for  such 
bridges  a  12-ton  roller  as  the  lightest  design  load  for 
any  bridge  on  a  public  road.  Sometimes  there  is  dif- 
ficulty in  deciding  whether  a  given  district  will  remain 
remote.  I  would  recommend  resolving  all  cases  of 
doubt  in  favor  of  the  heavier  loads. 

Cases  often  arise  in  which  designing  a  very  large 
biidge  for  the  heaviest  loading  would  add  so  much  to 
the  Cost  as  to  be  an  unreasonable  burden  on  the  tax- 
jiayers,  while  there  is  another  rtnite  not  requiring  such 
an  expensive  bridge  which  would  carry  exceptionally 
heavy  loads  without  undue  inconvenience  to  the  pub- 
lic. In  such  cases  notices  should  be  placed  warning 
vehicles  carrying  loads  exceeding  a  certain  amount  trj 
take  some  other  route.  The  driver  of  a  heavy  load 
may  feel  like  taking  a  chance;  nevertheless,  there  is 
plenty  of  law  holding  him  responsible  for  the  result- 
ing accident. 

Sidewalk  Loading 

While  roadway  loadings  are  subject  to  change  as 
above  noted,  sidewalk  loadings  cannot  change  as  the 
years  pass,  either  in  character  or  amount. 

Crowds. — The  weight  of  a  dense  crowd  of  people 
has  in  some  cases  by  special  exertion  been  brought  as 
high  as  150  lbs.  to  a  sq.  ft.  of  floor,  but  such  loadings 
are  so  rare  that  it  seems  to  the  writer  not  unreason- 
able to  allow  stresses  under  this  intensity  of  loadings 
to  approach  the  elastic  limit.  An  ordinary  standing 
crowd  will  rarely  weigh  more  than  80  lbs.  to  the  sq. 
ft.,  and  the  only  occasion  on  which  crowds  even  of  that 
density  will  be  gathered  will  be  in  cases  of  some  local 
excitement,  such  as  accidents  or  similar  occurrences 
in  the  water  or  the  roadways.  In  such  cases  the 
densest  part  of  a  standing  crowd  can  hardly  be  more 
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than  four  deep ;  those  in  the  rear  will  keep  moving, 
and  a  crowd  with  freedom  enough  to  move  at  all  will 
rarely  exceed  40  lbs.  to  the  sq.  ft.  An  as.smned  side- 
walk load  of  100  lbs.  to  the  sq.  ft.  on  a  4-ft.  width, 
with  50  lbs.  to  the  sq.  ft.  on  the  rest  of  the  sidewalk, 
is  ample  for  any  kind  r)f  a  bridge,  but  sluiuld  be  pro- 
vided for  in  all  bridges,  whether  urban  or  not,  because 
any  district  sufificiently  populous  to  require  sidewalks 
•  at  all  on  the  bridge  will  occasionally  jiroduce  crowds 
of  considerable  density. 

Dense  crowds  of  much  greater  depth  occasionally 
collect  to  listen  to  musicians  or  street  speakers,  but 
such  gatherings  are  never  allowed  on  bridges. 

Snow. — It  is  hardl}'  possible  for  crowds  to  become 
so  dense  in  cold  weather.  Since  the  weight  of  ice  or 
snow  seldom  exceeds  13  lbs.  to  the  sq.  ft.,  it  is  not 
necessary  to  add  anything  for  its  weight. 

Runaway  vehicles. — Tf  the  bridge  is  at  the  foot  of 
a  steep  grade  it  may  hapi)en  that  street  cars,  escaping 
from  the  control  of  the  motorman,  will  leave  the  rails 
and  go  over  on  the  sidewalk.  It  may  be  worth  while 
to  allow  for  such  accidents  in  designing  sidewalks,  by 
making  the  curb  high  and  strong  enough  to  prevent 
vehicles  getting  on  the  sidewalks,  i.e.,  never  less  than 
6  ins.  high,  and  often  more.' 

In  providing  for  the  case  of  a  car  actually  mount- 
ing the  curb  and  running  on  the  sidewalk  three  times 
the  normal  stress  could  be  allowed  ;  this  might  result 
in  badly  damaged  sidewalks,  but  would  prevent  loss 
of  life. 

The  planks  or  other  details  of  tlie  sidewalk  should 
be  designed  to  carry  not  less  than  250  lbs.  concentra- 
tion, because  people  of  that  weight  are  luit  uncommon, 
and  a  person  in  walking  always  places  his  wh<ile 
weight  on  one  foot.  I'lank  walks  are  rapidly  going 
out  of  use,  but  they  will  be  with  us  for  many  years 
to  come. 

•   In  fixing  the  thickness  of  a  plank  a  reasonable  al- 
lowance must  be  made  for  wear  and  deterioration. 

Curb  Height 

llorse-drawn  vehicles. — I'lven  in  the  case  of  a  run- 
away the  vehicle  must  follow  the  horses.  Horses,  ex- 
cept when  under  the  spell  of  frenzied  fear,  will  never 
bolt  over  a  fence,  and  tlicrefore  it  would  seem  that, 
where  there  is  no  sidewalk,  a  reasonably  high  fence  on 
a  curb  of  about  6  ins.  is  all  that  is  required.  If  there 
is  a  sidewalk  it  is  well  to  make  the  curb  about  16  ins. 
high,  which  only  the  lightest  wagons  could  mount. 
But  the  sidewalks  should  lie  made  sufficiently  strong 
to  carry  the  weight  of  a  horse  and  a  light  wagon  with- 
out greatly  exceeding  the  elastic  limit. 

Automobiles. — The  ordinary  touring  car  is  very 
often  driven  at  a  high  rate  of  speed.  Occasionally  the 
driver  loses  his  head,  or  the  steering  gear  gets  out  of 
order,  in  which  case  the  car  is  liable  to  mount  the 
sidewalk,  niie  best  preventive  of  this  accident,  pcr- 
hajis  f)uld  he  to  make  the  curb  about  16  ins.  high  and 
sufficiently  substantial  to  resist  the  impact  of  the  car. 

A  10-in.  curb  is  sufficiently  high  to  take  care  of 
most  accidents.  But  where  there  is  a  sharp  curve  on 
the  ai^jiroach,  or  where  the  bridge  is  very  wide,  so  that 
an  unruh'  car  would  be  liable  to  strike  very  nearly 
square,  the  higher  curb  is  imperative. 

As  to  motor  trucks,  which  travel  at  a  much  lower 
rate  of  speed,  the  driver  will  probably  become  aware 
of  accidents  to  any  part  of  his  machine  in  time  to  stop 
before  the  truck  mounts  the  curb. 

Railings  should  be  made  to  resist  a  lateral  i)rcs- 
burc  applied  at  their  tops  equal    to    une-fyurth    the 


weight  of  a  row  of  men  leaning  against  it,  or  approxi- 
mately 40  lbs.  to  a  lin.  ft.  If  the  railing  is  not  so  con- 
structed that  it  is  impossible  for  men  to  climh  upon 
it,  it  should  be  strong  enough  to  su.stain  a  vertical 
load  of  at  least  100  lbs.  to  a  lin.  ft. 

If  the  railings  are  on  a  sidewalk,  there  should  be  no 
opening  more  than  6  ins.  wide,  on  account  of  the 
danger  to  children,  either  by  walking  between  the 
balusters  or  falling  down  and  rolling  underneath. — 
Engineering  News. 


Cost  of  Depositing  Concrete  in  Bags 
Under  Water 

By  H.  R.  Ferriss,  Victoria.  B.C.' 

A20-in.  cast  iron  outfall  was  laid  from  a 
point  on  shore  to  a  distance  of  720  ft.  out 
from  shore,  at  which  point  the  end  was  in 
18-ft.  depth  and  a  swift  ofF-shore  current. 
The  outfall  follows  a  channel  between  high  rock  reefs, 
and  the  pipe  for  its  entire  distance — with  the  exception 
of  120  ft.  of  the  outfall  end— is  laid  in  a  ditch  dredged 
in  clean  sand.  At  the  outfall  end  the  floor  of  the  sea 
falls  away  somewhat  faster  than  the  grade  of  the  pipe, 
and  advantage  is  taken  of  this  to  hold  the  end  of  the 
pipe  line  off  the  floor  of  the  sea.  It  was  considered 
advisable  by  the  engineer  in  charge  to  rest  the  pipe 
on  concrete  deposited  in  bags,  and  the  outermost  end, 
owing  to  the  swift  current  and  heavy  winter  storms,  is 
heavily  anchored  with  concrete  in  bags. 

A  1 :3:6  mixture  was  used.  A  scow  was  anchored 
near  the  outfall  end,  and  aboard  it  the  concrete  was 
mixed  and  sacked  dry.     The  sacks  of  concrete  were 
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then  lowered  in  a  sling,  and  placed  one  at  a  time,  by 
the  diver,  who  afterwards  ripped  them  open  with  a 
knife  as  placed.  The  concrete  showed  no  sign  of  set- 
ting up  for  two  days.  After  the  seventh  day  it  was 
fairly  well  bonded.  It  is  now,  after  one  year, 
a  fairly  good  mass  of  concrete,  which  shows  no  dam- 
age, either  from  the  swift  current  or  from  storms,  from 
whose  action,  except  the  fiercest,  however,  it  is  prob- 
ably protected  by  its  depth. 

It  will  be  noted  that  the  costs  of  labor  only  are 
given,  and  they  depend  considerably  on  locality  and 
weather,  which  in  this  instance  was  exceptionally  fine. 
The  costs  of  materials  are  easily  ascertained  for  any 
locality.  The  costs  for  the  use  of  scows,  engines,  etc., 
will  depend  entirely  on  locality  and  weather  conditions. 
The  amount  of  concrete  deposited  was  80  cu.  yds.  and 
it  cost  as  follows: 
Sacking   and    Mixing   Concrete:  Total     Per  Cu.  Yd. 

Foreman.  19  hrs.  at  35  cents $    6.65      $0,082     " 

Labor.  400  hrs.  at  30  cents. 120.00        1.500 

Placing: 

.  Diver.  120  hrs.  at  $1.00 120.00         1.500 

Tender.  120  hrs.  at  $0.50 60.00        0.750 

Compressor  eng..  60  hrs.  at  $0.40 24.00        0.300 

Labor.  350  hrs.  at  $0.30 75.00        0.938 

Total $405.65       $3,070 
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A  Combined  Power,  Pumping  and  Filter  Plant 

Details  of  Municipal  Undertaking  at  Medicine  Hat,  Alberta — Boilers 
Fired    with    Natural    Gas    to    Provide    Steam    for  Turbo-Generators 

By  W.  S.  Lea* 


IN  1912  the  City  o'f  Medicine  Hat,  Alberta,  under- 
took the  installation  of  a  new  power,  pumping 
and  filter  plant.  The  existing  works  included  a 
pumping  and  filter  plant  on  the  south  bank  of 
the  South  Saskatchewan  River,  about  one-quarter  to 
one-half  mile  from  the  centre  of  the  city,  and  an  elec- 
trical power  plant,  built  a  short  time  previously,  about 
two  and  one-quarter  miles  further  up  the  river.  The 
equipment  in  this  power  plant  included  two  125-kw. 
alternators  driven  by  engines  operating  on  natural  gas. 
In  the  pumping  plant  both  gas  and  steam  engines  were 
in  service.  The  general  elevation  of  the  built-up  por- 
tion of  the  city  is  about  90  feet,  and  the  water  distribu- 
tion system  was  in  connection  with  a  400,000-gallon 
standpipe  with  its  top  at  El.  274.  It  was  too  low  to 
provide  pressure  for  the  higher  parts  of  the  city,  which 
were  being  rapidly  developed. 

Without  going  into  details,  the  existing  works  were 


City  Reservoir,  Medicine  Hat. 

SO  inadequate  that  it  was  absolutely  necessary  to  in- 
stall a  new  pumping  and  filter  plant.  As  the  recently 
constructed  power  plant  had  not  been  entirely  satis- 
factory, it  was  also  considered  advisable  to  provide  for 
a  moderate  commercial  power  load  in  the  new  installa- 
tion. A  combined  power,  pumping  and  filter  plant  was 
therefore  decided  upon,  to  be  erected  on  a  site  on  No- 
ble Street  adjacent  to  the  existing  power  plant. 

The  population  of  the  city  was  then  about  11,000, 
the  commercial  power  load  (electric)  about  130  kw., 
and  the  average  daily  per  capita  water  consumption, 
including  a  supply  for  the  Canadian  Pacific  Railway, 
about  150  gallons.  The  South  Saskatchewan  River  is 
the  only  available  source  of  water  supply ;  this  river  is 
not  badly  polluted,  but,  like  most  W'estern  rivers,  the 
turbidity  is  high  during  the  spring  freshets. 

Medicine  Hat  is  situated  in  a  splendid  agricultural 
district  and  a  famous  natural  gas  field.  An  abundant 
supply  of  gas  for  all  purposes  has  been  developed  in 
the  city,  and  the  Corporation  was  in  a  position  to  fur- 

*  Of  the  firm  of  K.  S.  &  W.  S.  Le»,  consulting  engineers,  Montreal. 


nish  gas  of  a  high  calorific  value  fur  the  new  plant  at 
a  merely  nominal  rate — approximately  one  cent  for 
every  1,000  cubic  feet.  It  was  oflfered  for  iiidusti'ial 
use  at  five  cents  per  1,000  cubic  feet,  and  large  users 
were  permitted  to  use  certain  wells  on  exceptionally 
favorable  terms,  practically  at  cost.  This  consideration 
naturally  suggested  the  probability  that  the  bulk  of  the 
power  required  for  industrial  purposes  would  be  devel- 
oped from  privately-owned  gas  wells. 

At  the  best,  the  power  proposition  was  an  uncertain 
one  to  deal  with,  as  the  city  was  experiencing  a  dexel- 
opment  approximating  a  "boom,"  and  the  usually  ac- 
cepted formulas  for  growth  in  industries  and  popula- 
tion might  not  apply.  However,  it  appeared  reason- 
able to  expect  that  within  a  few  years  the  water  con- 
sumption would  be  doubled  and  that  the  average  com- 
bined pumping  and  industrial  power  load  would  range 
from  600  kw.  to  1,200  kw.,  about  one-half  of  which 
would  be  required  by  the  pumps  and  auxiliaries  in  the 
power  station. 

The  conditions  determining  the  general  scheme  of 
improvements  were  briefly  as  follows : — 

The  water  supply  had  to  be  taken  from  a  river  with 
30  feet  range  in  level  from  low  water  to  flood  water 
(El.  65  to  El.  96).  In  the  dry  weather  season  the  river 
is  so  shallow  that  the  intake  had  to  be  located  at  mid- 
stream, and  this  intake  and  the  intake  pipe  had  to  be 
protected,  if  possible,  against  damage  from  ice  jams, 
which  are  liable  to  occur  with  rising  water  in  the 
spring. 

The  topography  of  the  site  for  the  plant  varies  from 
contour  90  at  the  river  bank  to  contour  107  at  Noble 
Street,  fronting  the  site. 

A  water  supply  for  domestic  and  fire  purposes  had 
to  be  provided,  with  a  distribution  system  ranging 
from  El.  90  to  El.  220  or  higher.  Wood  pipe  had  been 
installed  in  some  sections  of  the  lower  levels.  Speak- 
ing generally,  the  old  system  had  not  been  designed 
for  the  working  pressures  which  would  lie  imposed 
upon  it  if  in  direct  connection  to  the  system  for  the 
higher  levels.  Moreover,  apart  fi'om  the  heavy  fire 
draught  which  must  be  provided  for  in  a  city  of  this 
size,  the  so-called  domestic  consumption  varied  to  an 
unusual  degree,  owing  to  draughts  for  railway  and  in- 
dustrial purposes  and  the  heavy  use  of  water  for  lawn 
and  street  sprinkling,  etc. 

Fortunately,  a  site  for  a  service  reservoir  was  avail- 
able immediately  south  of  the  new  plant.  This  site 
was  of  sufficient  area  to  accommodate  any  future  ex- 
tensions which  might  be  required,  and,  being  at  El. 
370,  could  provide  fairly  satisfactory  pressures,  since 
the  business  and  manufacturing  districts  are  on  the 
lower  levels. 

Equipment  of  Plant 

The  selection  of  the  type  of  prime  mover  to  be 
adopted  for  the  new  plant  was  an  important  matter. 
The  choice  lay  between  gas  fired  steam  boilers  with 
turbo-generators  and  gas-engine  driven  generators. 
The  steam  plant  was  the  cheaper  one  to  install,  was 
more  flexible,  and  was  considered  more  reliable  and 
easier  to  maintain,  but  was  admittedly  inferior  to  the 
other  from  the  point  of  view  of  fuel  consumption.   An- 
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other  factor  which  had  to  be  considered  was  the  possi- 
l)ility  of  the  city's  beinj^  obliged  to  resort  to  the  use  of 
coal  fuel,  it  is  considered  unlikely  that  such  a  con-- 
tiiij::;eiicy  will  arise,  at  least  durin<(  the  life  of  the  pre- 
sent plant.  I'joth  types  of  prime  mover  permit  of 
clianj^ing  over  to  the  use  of  coal,  hut  the  steam  plant 
is  the  more  convenient  and  economical  in  this  respect, 
as  no  provision  in  the  power  station  for  additional 
equipment  is  needed.  Hence,  having  regard  to  the  low 
cost  of  fuel,  it  appeared  that  the  considerations  gov- 
erning the  choice  of  prime  mover  were,  in  order  of  im- 
portance: —  1st,  simplicity  and  reliability;  2nd,  first 
cost;  3rd,  cost  of  operation,  including  operators'  sal- 
aries, cost  of  renewals,  and  repairs.  Gas  fired  boilers 
and  turbo-generators  were  therefore  recommended, 
with  all  pumps  and  other  secondary  equipment  motor- 
driven  except  the  boiler  feed  pumps  and  one  reserve 
exciter  unit. 

The  scheme  recommended  included : — 

1.  A  concrete  intake  pier  with  a  30-inch  cast  iron 
intake  pipe  from  it  to  a  suction  well  on  the  river  bank, 
which  was  already  under  construction. 

2.  A  6,000,000-gallon-a-day  mechanical  gravity  fil- 
ter i)lant,  with  provision  for  a  minimum  of  three  hours' 
sedimentation  and  a  clear  water  basin  inider  the  filters 
with  a  capacity  of  125,000  gallons. 

3.  Three  3,000,000-gallon-a-day  low  lift  pumps  for 
pumping  raw  water  from  the  suction  well  to  the  co- 
agulation basins  or  to  the  condensers  as  hereafter  de- 
scribed. 

a:  Three  3,000,000-gallo,n-a-day  high  lift  pumps  for 
raising  filtered  water  from  the  clear  water  basin  to 
the  service  reservoir  or  pumping  it  into  the  distribu- 
tion system. 

5.  Four  400  h.]).  water  tube  boilers  set  in  two  bat- 
teries. 

6.  Three  7S0  kv.a.  condensing  turbo-generators 
with  an  overload  capacity  of  2S  per  cent,  for  two  hours. 

7.  A  3,000,000-gallon  service  reservoir  on  the  site 
previously  referred  to. 

8.  9.500  feet  of  20-inch  rising  main  from  the  plant 
to  the  reservoir,  with  an  IS-inch  feeder  off  the  main 
along  Sissons  Street  for  11,000  feet  to  connect  with  the 


low  level  system  through  a  pressure  regulating  valve 
set  to  maintain  a  pressure  on  this  system  practically 
the  same  as  that  previously  afforded  by  the  old  stand- 
pipe. 

On  account  of  the  occasional  flooding  of  the  site  ad- 
jacent to  the  river  during  high  water  and  the  necessity 
of  placing  the  low  lift  pumps  in  a  pit  to  be  within  a 
reasonable  suction  lift  of  the  river  in  low  water,  the 
general  layout  of  the  plant  and  the  relative  floor  levels 
are  as  illustrated. 

The  coagulation  basins  are  in  two  units,  each  with 
a  preliminary  and  a  final  basin.  The  filters  are  in  six 
units,  each  of  a  capacity  of  1,000,000  gallons  a  day, 
and  are  17  ft.  6  ins.  by  24  ft.  in  plan.  The  clear  water 
basin  is  beneath  the  filters,  immediately  adjacent  to 
the  coagulation  basins,  and  with  its  floor  at  the  same 
level  as  theirs.    The  effective  depth  of  the  sedimenta- 
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tion  basins  is  16  ft.  6  ins.,  and  the  effective  depth  Of 
the  clear  water  basin  is  reduced  by  provision  for  the 
drop  through  the  filters  to  about  6  feet. 

Power  Plant 

The  boiler  room  and  generator  rix)m  floors  are  on 
the  same  level.  The  boilers  arc  gas-fired,  and  induced 
draught  is  provided  by  two  steam-driven  fans  in  the 
smoke  duct,  discharging  immediately  above  the  ro«if 
through  an  8-foot  steel  stack.  Each  boiler  has  4,020 
sq.  ft.  of  heating  surface.  There  are  two  feed  pumps — 
a  multi-stage  turbine  pump  driven  by  a  steam  turbine, 
usually  in  service,  and  a  reciprocating  pump  as  a 
standby.    Both  feed  pumps  have  suction  connections 
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under  a  moderate  head  from  a  concrete  feed  water 
tank  in  the  corner  of  the  boiler  room,  which  can  he 
filled  oi?  the  discharge  main  or  by  the  service  pump 
drawing-  from  the  sedimentation  basins.  The  feed 
pumps  and  fan  engines  exhaust  into  a  Reilly  multi- 
coil  vertical  heater. 

Each  turbo-generator  unit  consists  of  a  Fraser  and 
Chalmers  3,600  r.p.m.  steam  turbine  direct  connected 
to  a  Siemens  2,200-volt,  3-phase,  60-cycle,  750-kv.a. 
generator.  A  Koerting  ejector  condenser  is  provided 
for  each  unit,  and  tlie  injection  water  for  the  condenser 
is  taken  from  the  discharge    header  of    the    low    lift 


Gas    fired  boilers. 

pumps  through  a  small  centrifugal  booster  pump  to  in- 
crease the  pressure  of  the  discharge  of  the  low  lift 
pumps  sufficiently  for  the  condenser  supplv.  The  dis- 
charge from  the  condenser  enters  an  open  concrete 
hot  well.  A  common  motor  drives  both  the  booster 
pump  and  a  small  centrifugal  return  pump  with  sub- 
merged suction  in  the  hot  well  which  returns  any  de- 
sired proportion  of  the  water  from  the  hot  well  to  the 
coagulation  basins.  This  is  effected  by  connecting  the 
low.  lift  pump  header  through  a  pipe  with  the  discharge 
of  the  return  pump.  After  the  junction  of  the  return 
pipes,  the  water  flows  through  one  pipe  equipped  with 
a  water  level  controller,  to  the  coagulation  basins. 
Thus  there  are,  so  to  speak,  two  circuits  for  the  low 
lift' pump  discharge — one  through  the  booster  pumps, 
condensers  and  return  pumps  to  the  common  supply 
main  to  the  basins,  and  the  other  direct  to  this  common 
supply  main  from  the  low  lift  discharge  header.  By 
simple  hand  regulation  it  is  possible  to  turn. any  pro- 
portion of  the  low  lift  pump  discharge  into  the  coagu- 
lation basins  for  the  domestic  supply,  or  any  propor- 
tion of  it  may  be  used  for  condensing  purposes  and 
afterward  returned  to  the  coagulation  basins  for  do- 
mestic use,  or  allowed  to  waste  to  the  river  through 
an  overflow  and  drain  from  the  hot  well.  All  of  the 
condensing  water  automatically  runs  to  waste  when 
the  filters  are  shut  down. 

There  are  two  exciter  sets  for  the  main  units — one 
motor  driven,  and  the  other  direct  connected  to  a  Terry 
steam  turbine. 

The  main  switchboard  has  eight  panels — two   for 

_  the  generator  control,  one  for  the  exciter  control,  one 

'  for  the  Tirrel  voltage  regulator,  two  for  the  outgoing 

lines,  one  for  the  high  tension  current  supply  to  the 

high  lift  pump  motors,  and  one  for  the  supply  to  the 

transformers,  which  deliver  220-volt    current    for   the 


low  lift  pump  motors,    wash    water    and    circulating 
pumps,  blower,  exciter,  lighting,  etc. 

The  condensers,  circulating  pumps,  air  duct  to  tur- 
bines, service  pump  and  transformers  are  located  in 
the  basement  under  the  generator  room. 

The  pump  room  floor  is  on  two  levels.  On  the 
higher  level,  which  is  at  the  same  elevation  as  the 
generator  basement  floor  and  the  floor  of  the  filter  pipe 
gallery,  are  the  high  life  pumps,  the  wash  water  pump 
and  the  blower  for  the  filters,  and  the  switchboard 
controlling  these  units.  The  low  lift  pumps  are  on 
the  lower  floor,  or  in  the  pump  pit.  with  shafts  about 
17  feet  above  low  water.  These  pumps  have  inde- 
pendent 16-inch  cast  iron  flanged  suctions,  laid  in  a 
concrete  tunnel  passing  under  the  west  coagulation 
basin  to  the  suction  well.  These  suctions  are  provided 
with  foot  valves,  and  the  pumps  are  also  equipped 
with  ejectors  for  priming.  The  high  lift  pumps  are 
two-stage  Drysdale  turbine  pumps,  direct  connected  to 
.^25  h.p.  Siemens  induction  motors,  taking  current  at 
2,200  volts. 

Filters  and  Intake 

The  coagulant  storage  and  chemical  mixing  and 
dosing  equipment  is  immediately  over  the  pmnp  room, 
and  is  connected  with  the  generator  room.  There  is 
a  one-ton  hydraulic  elevator  to  this  floor,  and  a  ten- 
ton  travelling  crane  in  the  generator  room. 

The  building  is  of  reinforced  concrete  with  brick 
and  tile  curtain  walls  and  a  flat  concrete  roof  covered 
with  Johns-Manville  asbestos  roofing.  The  roof  of  the 
filter  plant  is  slated. 

.\s  originally  designed,  the  plant  is  capable  of  hand- 
ling easily  from  3,000,000  to  6,000,000  gallons  of  water 
a  day  and  generating  1,200  kw.  of  electrical  energy  for 
pumping  and  commercial  purposes,  with  one  boiler, 
one  turbo-generator,  one  high  lift  pump  and  one  low 
lift  pump  in  reserve.  It  is  true  that  this  leaves  no  fil- 
ter reserve,  but  as  a  matter  of  fact  the  months  of  maxi- 
mum water  consumption  in  Medicine  Hat  are  not  the 


Turbogenerators  and  switchboard. 

months  of  maximum  turbidity,  and,  allowing  for  wash- 
ing, the  effective  capacity  of  a  filter  tank  is  about  97 
per  cent,  of  its  nominal  capacity.  If  one  filter  tank 
were  out  of  commission,  5,000,000  gallons  of  water  a 
day  could  be  easily  handled  at  the  least.  In  cold, 
weather,  one  low  lift  pump  can  supply  enough  cooling 
water  for  two  turbo-generators,  but  in  the  summer 
two  low  lift  pumps  are  required  for  this  service  if  it  is 
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desired  to  limit  the  temperature  of  the  water  entering 
the  cf)aguhiti()n  l)asins  to  about  XO  deg.  F. 

Condensing  turbo-generators  were  adopted  because, 
apart  from  being  more  efficient,  this  feature  resulted 
indirectly  in  a  lower  first  cost  for  the  whole  plant  on 
account  of  the  smaller  boiler  cai)acity  required,  thus 
showing  a  sa\ing  in  the  cost  of  buildings  as  well  as  in 
the  cost  of  boilers.  Impulse  turbines  and  ejector  con- 
densers were  adoi)ted  on  account  of  their  siniplicitv 
and  rcii.'ibility. 

The  plant  is  so  designed  that  it  may  be  extended 
westward  l)y  additions  similar  to  the  original  iust:il- 
latioii. 

On  account  (jf  the  ice  jams  and  low  water  in  cer- 
tain seasons,  the  intake  jiipe  had  to  be  laid  in  a  trench 
in  the  river  bottom  and  the  intake  pier  had  to  I)e  de- 
signed either  massive  enough  to  withstand  any  ice 
shove  or  low  enough  to  escape  the  worst  effects  of 
one.  It  is  doubtful  if  the  integrity  of  the  |)ier  could  be 
guaranteed  by  any  design  at  a  reasonable  co.st,  and  it 
was  decided  to  adopt  a  low  concrete  structure  with  a 
gently  sloping  upstream  face,  carried  below  the  river 
bed.  The  inlet  to  the  pier  is  tluY)ugh  a  removable  iron 
screen  set  in  the  outer  face  parallel  to  the  direction  of 
the  current.  This  inlet  is  in  the  deepest  i)art  of  the 
river,  and  its  sill  is  above  the  river  bottom.  The  30- 
inch  cast  iron  intake  pii)e  enters  the  ])ier  below  the 
river  bed  and  is  carried  in  a  trench  t(j  the  suction  well. 
There  is  a  circular  emergency  opening  countersunk 
into  the  top  of  the  pier  and  covered  with  a  very  coarse 
grid,  over  which  is  placed  an  iron  cover  with  a  fixed 
vertical  ring  handle  for  easy  removal.  Provision  is 
also  made  for  l)lowing  ofif  this  cover  l)y  the  back  pres- 
sure from  the  street  mains,  which  are  connected  to  the 
intake  pipe,  should  it  become  impossible  to  remove  it 
in  any  other  way.  The  emergency  inlet  is  for  use  only 
if  the  regular  inlet  become  choked  with  debris, 
frazil,  etc. 

The  suction  well  is  provided  with  a  concrete  roof 
with  cast  iron  covers  for  the  manhole  and  gate  rod 
openings,  as  well  as  an  opening  for  the  removal  of  the 
screens.  The  low  lift  pump  suctions  are  protected  by 
fine  copper  screens,  in  duplicate,  which  may  be  oper- 
ated and  inspected  from  a  floor  at  their  tops. 

Distribution  Main 

A  20-inch  discharge  main,  *^,.^0()  feet  long,  runs  from 
the  station  to  the  new  3,000 ,000-gallon  reservoir. 
.•\bout  3,700  feet  from  the  plant  the  18-inch  main  along 
Sissons  Street  is  taken  off,  as  previously  mentioned. 


Manncsmann  lap  welded  steel  pipe  was  ii.sed  for  all  the 
pipe  work.  All  the  joints,  except  for  the  fir.st  125  feet 
from  the  station,  were  of  the  bell  and  spigot  type  and 
leaded.  Immediately  adjacent  to  the  plant  flanged  pipe 
was  used.  A  .Simplex  Venturi  meter  is  installed  in 
this  section,  with  indicating  and  recording  apparatus 
in  the  generator  room.  In  this  room  there  is  also  a  de- 
vice which  records  the  water  level  in  the  reservoir  at 
any  time,  with  high  and  low  water  alarm.  In  connec- 
tion with  the  Venturi  charts,  the  records  from  these 


Section  B-B 


Section  through  plant,  thowlna  pump  room  and  chemical  storage. 

gauges  provide  a  means  for  not  only  determining  the 
total  draught,  but  also  the  draught  throughout  the  day 
and  its  variation.  The  high  and  low  water  alarm  caii 
al.so  be  connected  with  the  City  Hall. 

Constructional  Details 

The  contract  for  the  first  construction  in  connec- 
tion with  this  project  was  let  in  September,  1912,  and 
the  plant  was  in  service  about  a  year  later,  though 
scarcely  completed.  Eyshe.  Martin  &  Company,  of 
Calgary,  were  the  contractors  for  the  power  plant, 
suction  wells,  intake,  etc..  and  jointly  with  the  New 
"^'ork  Continental  Jewell  l-'iltration  Company,  of  Xew 
York,  were  contractors  for  the  filters,  which  were  in- 
stalled and  equipped  after  the  filter  company's  designs. 
Eraser  and  Chalmers,  of  Montreal,  supplied  the  main 
units,  piping  and  auxiliaries  and  the  high  lift  pumps. 
liabcock  and  Wilcox  furnished  the  boilers,  the  Green 
I'uel  Economizer  Company  the  fans,  and  the  Gwynne 
(ias  Burner  Comi)any  the  gas  burners. 

The  reservoir  was  built  by  Hotson,  Leader  and 
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Goode,  of  Medicine  Hat,  and  the  sub-station  by  Sack- 
rider  and  Turner,  of  Medicine  Hat. 

The  construction  work  of  the  new  plant  was  car- 
ried on  continuously  during  the  winter,  and  in  spite  of 
this  handicap  was  very  well  executed. 

By  taking  the  feeder  for  the  city  of?  the  rising  main 
at  Sissons  Street  the  head  on  the  constant  speed  tur- 
bine pumps  is  not  expected  to  vary  greatly  with  in- 
creased friction  in  the  pipes  after  they  have  been  some 
years  in  service,  because,  with  the  same  number  of 
units  in  service,  the  friction  head  will  probably  in- 
crease with  time  from  the  pumping  station  to  Sissons 
Street,  but,  as  the  draught  from  the  city  should  be 
greater  with  a  larger  population,  the  flow  from  Sis- 
sons Street  to  the  reservoir  will  be  less,  which  will  tend 
to  lower  the  friction  head  in  this  section. 

Storage  Reservoir 

The  reservoir  is  a  rectangular  covered  reinforced 
concrete  structure,  96  ft.  by  208  ft.  by  21  ft.  2  ins.  High 
water  is  at  El.  380.67.  One  side  wall  has  been  de- 
signed to  be  self-supporting  with  the  earth  backing  re- 
moved, so  that  it  may  serve  as  a  dividing  wall  when 
the  reservoir  is  extended.  Keyways  and  exposed  steel 
reinforcement  are  left  at  the  ends  for  tieing  in  the 
extension. 

The  reservoir  is  provided  witli  the  usual  piping  to 
ensure  circulation  and  permit  of  its  being  washed  out. 


Operating  floor  of  filter  room. 

An  overflow  is  provided  also.  The  necessary  gates  and 
connections  are  located  in  a  concrete  gate  house  with 
a  brick  superstructure,  which  is  carried  be3'ond  the 
corner  of  the  completed  reservoir  to  serve  precisely 
similar  functions  for  the  next  extension. 

The  reservoir,  like  the  coagulation  basins,  has  a 
beam  and  slab  roof  and  buttressed  walls,  reinforced 
horizontally.  The  design  of  the  walls,  slabs  and  but- 
tresses was  based  on  the  assumption  that  the  earth 
would  exert  a  pressure  equivalent  to  that  of  a  fluid 
weighing  15  lbs.  a  cubic  foot  when  the  reservoir  was 
full  and  33  lbs.  a  cubic  foot  when  the  reservoir  was 
empty.  The  upper  6  or  8  feet  of  the  walls  is  neces- 
sarily heavier  than  is  actually  called  for  on  this  basis 
of  design,  and  is  stable  enough  to  stand  alone,  even  if 
the  earth  backing  were  removed,  or  shrunk  away  from 
the  wall  to  this  depth.  One  advantage  of  this  type  of 
wall  is  that  the  main  reinforcement  serves  as  tempera- 
ture reinforceinent  as  well,  and  very  effectively  distri- 
butes any  vertical  cracks. 

The  leakage  test  of  this  basin  was  considered  very 


satisfactory.  The  total  leakage  in  96  hours  was  only 
%  inch  under  about  18  feet  head — i.e.,  less  than  Ya- 
inch  a  day.  No  special  waterproofing  was  used,  and 
the  walls  were  not  plastered.  The  usual  V-shape(i 
horizontal  construction  joints  were  used,  and  at  every 
vertical  construction  joint  the.  contractor  was  required 
to  insert  a  16-gauge  copper  strip  10  inches  wide  with 
one  corrugation  at  the  centre  of  the  joint.  These  joints 
were  temporarily  boxed  out  into  the  back-fill  to  per- 
mit of  inspection  from  the  outside  after  the  reservoir 
was  filled. 

Electrical  Distribution 

The  section  in  the  immediate  vicinity  of  the  power 
house  is  supplied  with  electrical  energy  at  2,200  volts 
directly  from  the  main  station.  Beyond  this  area  the 
supply  at  the  same  potential  is  taken  from  a  sub-sta- 
tion located  in  the  industrial  district  of  the  city,  about 
four  miles  from  the  generating  plant.  Transmission 
is  at  13,200  volts.  The  sub-station  is  a  reinforced  con- 
crete building  with  brick  and  tile  curtain  walls  and 
concrete  trim.  At  present  it  contains  three  500  k.v.a. 
General  Electric  water-cooled  transformers,  with  the 
necessary  switching  equipment.  Space  is  provided  for 
three  more  transformers,  and  there  is  a  five-ton  hand 
travelling  crane  serving  the  main  floor. 

In  August,  1913,  the  engineer  at  the  request  of  the 
city  submitted  a  report  and  preliminary  plans  for  a 
scheme  covering  the  ultimate  development  of  the  plant 
within  the  limits  of  the  present  site.  During  the  pre- 
ceding year  the  development  of  the  city  had  been  re- 
markable, and  the  very  favorable  rates  quoted  con- 
sumers for  electrical  power  had  minimized  the  effect 
the  offer  of  free  or  very  clieap  natural  gas  was  expect- 
ed to  have  in  curtailing  the  demand  on  the  municipal 
power  plant.  Larger  sized  units  were  recommended, 
suitable  for  a  gradual  extension  of  the  plant.  The 
ultimate  caiJacities  provided  for  were: — 

Kilter   capacity 

lioiler  capacity 

Turbo-generator  capacity  . 
High  lift  pumping  capacity 
Low    lift   pumping   capacity 

The  cost  of  the  initial  installation  was  in  tlie  neigh- 
borhood of  $500,000. 

Mr.  R.  S.  Lea,  M.  Inst.  C.  E.,  of  the  present  firm 
of  R.  S.  &  W.  S.  Lea,  consulting  engineers,  of  Mon- 
treal, was  the  engineer  for  all  of  the  work  described, 
which  was  carried  out  during  the  tenure  of  office  of 
Mr.  A.  K.  Grimmer,  Assoc.  RIem.  Can.  Soc.  C.  E.  as 
City  Engineer. 
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Present-day  concentration  of  business  in  a  small 
area,  stated  Prof.  George  F.  Swain  recently  to  the  En- 
gineers' Society  of  Western  Pennsylvania  in  discuss- 
ing rapid-transit  problems  in  cities,  is  due  to  three  en- 
gineering developments  of  the  last  few  years;  namely, 
the  skyscraper,  the  elevator,  and  the  telephone.  AVhile 
the  development  of  steel-frame  construction  for  high 
buildings  is  what  has  made  concentration  of  business 
possible,  skyscrapers  themselves,  he  pointed  out,  would 
not  be  practicable  without  the  elevator  and  the  tele- 
phone. He  cited  an  investigation  made  a  few  years 
ago  by  the  American  Telephone  Company  as  to  the  re- 
lation of  the  telephone  to  one  of  the  skyscrapers  in 
New  York  City.  It  was  found  that  if  all  the  messages 
transmitted  by  telephone  to  and  from  the  building  had 
to  be  carried  bj'  messengers  the  entire  area  of  the 
building  would  be  required  for  elevators. 
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Reinforced  Concrete  as  a  Building  Material 


By  M.  T.  Cantell 

IN  view  of  various  statements  conceininj^^  the  ad- 
visability of  using  reinforced  concrete  for  certain 
buildings  which  were  made  before  the  J'ubHc  Ac- 
ciiunts  Comniittee  when  inquiring  into  the  con- 
struction of  the  I'arliament  iUiildings,  Winnipeg,  the 
following  particulars  relative  to  the  suitability  of  this 
material  for  general  building  purposes  may  be  of  value 
to  those  interested  in  this  class  of  construction. 

Reinforced  concrete  is  a  combination  of  Portland 
cement  concrete  and  steel,  two  of  the  most  important 
materials  used  for  construction.  If  used  separately 
each  has  its  advantages  and  disadvantages.  If  com- 
bined, of  the  right  quality  and  properly  proportioned, 
the  resulting  material  will  have  the  advantages  of  both 
and  the  disadvantages  of  neither. 

Concrete  alone  has  great  strength  in  compression, 
its  crushing  resistance  when  only  a  month  (;ld  being 
appro.ximately  2,500  pounds  to  the  square  inch.  Its 
strength  increases  with  age  for  an  indefinite  period; 
whetlicr  ))laced  in  the  air  or  under  water  it  is  prac- 
tically everlasting;  it  is  one  of  the  best  materials  to  re- 
sist heat ;  if  well  made  it  will  cost  nothing  for  main- 
tenance ;  it  has  perfect  sanitary  properties,  and  can  be 
easily  moulded  to  any  architectural  or  engineering 
forms.  Its  disadvantages  are  that  it  is  weak  in  ten- 
sion, rarely  being  able  to  resist  more  than  200  pounds 
to  the  s(|uare  inch,  and  that  it  lacks  ductility.  Owing 
to  these  defects,  it  cannot  resist  the  slightest  contrac- 
tion under  variations  of  temperature  without  develop- 
ing cracks.  J'-xpansion  and  contraction  under  varia- 
tions of  temperature  take  place  with  concrete  as  well 
as  with  all  other  materials,  although  to  a  less  extent 
than  in  most  others.  These  cracks  entirely  destroy 
the  slight  tensioiial  resistance  the  concrete  might 
otherwise  otTer;  consec|uently,  concrete  alone  can  be 
used  only  for  such  structures,  or  parts  of  structures, 
as  are  in  compression.  This  in  many  cases  necessi- 
tates a  very  large  mass  of  concrete,  and  conseciuently 
a  much  greater  weight  and  demand  on  space  than  is 
desirable,  or  at  times  possible.  As  an  instance  of  this, 
take  a  retaining  wall,  which  if  built  of  plain  concrete 
would  need  a  thickness  at  its  base  of  approximately 
half  its  height,  but  if  built  of  reinforced  concrete  the 
thickness  here  need  not  be  more  than  one-twelfth  of  its 
height,  and  perhaps  much  less,  according  to  the  design 
adopted.  Many  similar  instances  could  be  given.  It 
is  obvious,  therefore,  that  a  great  disadvantage  of  plain 
concrete  is  its  bulk  and  consequent  increased  cost, 
weight,  and  demand  on  space. 

In  steel  we  have  a  material  of  great  strength  in 
both  compression  and  tension,  its  ultimate  resistance 
being  as  much  as  from  60,000  pounds  to  100,000 
pounds  to  the  square  inch.  It  is  also  a  material  cap- 
able of  being  easily  worked  or  framed  into  any  desired 
form;  but  unfortunately  its  disadvantages  outweigh 
its  advantages  for  many  structural  purposes.  Its 
strength  diminishes  with  age;  this  is  due  chiefly  to 
oxidation,  which  takes  place  on  exposure  to  moisture, 
acids,  or  general  atmos])heric  action  The  oxidation  is 
very  rapid  in  structures  that  are  not  kept  well  painted, 
and  it  is  also  very  detrimental  to  the  strength  of  the 
-steel  at  joints  or  laps,  where  it  is  impossible  for  paint 
to  be  applied.  Numerous  accidents  with  great  loss  of 
life  have  been  due  to  this  cause.  1-40  inch  rust  on  a 
bar  V4-inch  s(|uare  will  diminish  its  strength  by  13  per 

•Author  of  "Reinforced  Concrete." 
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cent.,  or  by  20  per  cent,  on  a  bar  j/^-inch  .square.  An- 
other disadvantage  of  steel  i.s  its  susceptibility  to  heat ; 
this  it  absorbs  and  conducts  rapidly,  causing  e.xcessive 
expansion  and  loss  of  strength  under  a  high  tempera- 
ture. Steel  gains  in  strength  with  heat  up  to  a  cer- 
tain temperature,  during  which  time  it  will  expand  as 
much  as  one-inch  in  26  feet.  With  a  continued  rise  of 
temperature  its  strength  rapidly  diminishes,  and  its 
expansion  increases  proportionately.  In  ordinary 
house  fires  the  temperature  seldom  exceeds  1,000  de- 
grees, but  in  large  buildings  it  has  been  known  to  ex- 
ceed 2,500  degrees.  The  expansion,  even  at  1,000  de- 
grees, causes  a  stress  far  beyond  the  limit  for  steel  at 
that  temperature.  Under  these  conditions  the  resist- 
ance offered  by  the  loads  and  the  fixed  ends  of  steel 
beams,  stanchions  and  framed  structures  prevents 
longitudinal  expansion,  and  causes  a  stress  far  beyond 
what  the  steel  is  capable  of  resisting,  especially  in  its 


Newgate  Street  front  of  the  C.P.O..  London,  EnsUnd. 

weakened  condition.  Consequently  the  beam  ot  stan- 
chion buckles,  causing  the  collap.se  of  the  structure. 
I"iremen  well  know  the  great  risk  they  run  in  fighting 
fires  in  large  buildings  in  which  steel  beams  and  col- 
umns are  not  protected  properly.  In  a  recent  report 
made  by  the  Fire  Superintendent  of  the  city  of  Lon- 
don  is  was  stated  that  this  was  the  greatest  danger  the 
firemen  had  to  face. 

Other  disadvantages  of  steel  structures  are  their 
high  cost  of  maintenance,  and.  in  certain  ca.ses,  their 
uiipleasing  and  fragile  appearance,  which  suggests 
weakness  rather  than  strength.  The  latter  is  particu- 
larly noticeable  in  many  of  our  unsightly,  dispropor- 
tionate bridges,  which  appear  to  have  been  designed 
for  the  purpose  of  obstructing  the  view  or  of  marring 
the  landscape.  It  must  be  admitted,  however,  that 
they  are  useful  as  landmarks. 

In  reinforced  concrete  we  have  the  great  strength. 
toughness,  and  rigidity  of  steel,  the  great  durability 
and  fire  resisting  properties  of  concrete,  the  appear- 
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ance  of  stability  and  strength,  the  steel  permanently 
protected  from  oxidation,  no  loss,  but  an  increase  of 
strength  with  age,  a  great  saving  of  cost  in  construc- 
tion, no  outlay  for  maintenance,  and  a  material  adapt- 
able to  all  forms  of  architectural  and  structural  work. 
Since  its  introduction,  experiments  have  been  conduct- 
ed continuously  with  a  view  to  obtaining  a  thorough 
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Interior  view  of  tlie  G.P.O.,  London,  England. 

knowledge  of  its  properties.  These  experiments,  to- 
gether with  the  lapse  of  time  and  the  severe  tests  to 
which  it  has  been  subjected  in  existing  structures, 
prove  conclusively  its  absolute  reliability  for  the  con- 
struction of  all  types  of  architectural  and  engineering 
structures.  It  is  now  used  successfully  for  the  con- 
struction of  all  kinds  of  residences,  from  workmen's 
cottages  to  millionaire's  mansions,  for  small  business 
premises  and  large  skyscrapers,  for  hotels,  churches, 
theatres,  public  buildings,  hydro-electric  power  sta- 
tions, gas  works,  factory  chimneys,  reservoirs,  aque- 
ducts, water-mains,  sewers,  grain  elevators,  bridges, 
sea  defence  works,  railway  works,  military  fortifica- 
tions, and  numerous  other  purposes. 

In  a  paper  by  Mr.  M.  S.  Lang  on  "Concrete  in 
Railway  Work,"  recently  read  before  the  National  As- 
sociation of  Cement  Users,  at  Pittsburgh,  it  was  stated 
that  the  railways  of  Canada  and  the  United  States 
found  reinforced  concrete  to  be  the  most  durable  and 
economical  building  material.  They  were  now  adopt- 
ing it  for  all  types  of  work,  including  small  shop 
buildings,  and  even  watch-boxes  and  telephone  booths, 
as  these  could  be  constructed  of  reinforced  concrete 
more  cheaply  than  they  could  of  wood. 

It  is  a  method  of  construction  which  is  fast  super- 
seding- that  of  brick,  wood,  stone,  and  steel,  and  is  far 
superior  to  these  in  its  power  to  resist  water,  fire, 
earthquakes,  and  atmospheric  influence.  It  is,  how- 
ever, of  the  utmost  importance  to  bear  in  mind  that  of 
the  valuable  properties  reinforced  concrete  possesses 
few  will  exist  if  the  work  is  not  properly  designed  and 
executed.  The  latter  is  quite  as  important  as  the 
former,  for  if  the  greatest  of  care  is  taken  with  the 
design  and  careless  supervision  is  given  to  the  con- 
struction the  result  may  be  as  bad,  or  probably  worse, 
than  if  the  work  were  poorly  designed.  In  fact,  a  poor 
design  well  constructed  may  give  a  much  better  result 
than  a  good  design  badly  constructed. 

The  supervision  should  include  careful  inspection 
and  testing  of  all  the  materials  and  attention  to  the 
preparation,  erection  and  removal  of  the  forms,  to  the 
gauge  mixing  and  placing  of  the  reinforcement  accord- 
ing to  the  drawings  and  specification,  to  the  position 
and  condition  in  which  slabs  and  beams  are  left  unfin- 
ished at  the  end  of  a  day's  work,  to  the  condition  of 


unfinished  work  before  its  continuation  or  completion, 
to  the  protection  of  newly  finished  work  from  building 
operations  and  inclement  weather,  and  to  the  testing 
of  work  upon  completion.  All  these  points  are  of  the 
utmost  importance  if  we  aim  at  procuring  the  best  re- 
sults possible.  It  is  absolutely  necessary,  therefore, 
that  constant  and  expert  supervision  be  given  to  the 
construction. 

In  designing  the  chief  consideration  is  strength. 
This,  however,  should  always  be  considered  in  asso- 
ciation with  economy.  This  has  not  been  done  in  the 
past  to  the  extent  it  should  have  been,  and  the  neglect 
has  been  very  detrimental  to  the  progress  of  the  work. 
It  has  given  the  public  the  impression  that  reinforced 
concrete  is  more  expensive  than  brick,  stone,  or  steel 
— which  is  not  the  case:  its  use  ensures  a  great  saving 
of  cost  on  large  structures,  and  also  on  small  ones  pro-, 
viding  there  is  sufficient  repetition  of  detail  to  keep 
down  the  cost  of  form  construction.  Economy  in  de- 
sign, however,  has  often  to  be  considered  from  two 
points  of  view — viz.,  the  engineering  and  the  arciii- 
tectural ;  these  are  not  always  reconcilable.  The  most 
economical  engineering  structure  would  have  a  certain 
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arrangement  of  beams,  slabs,  columns,  walls,  etc.,  all 
spaced  and  ])roportioned  in  the  most  efficient  manner, 
and  with  a  definite  percentage  of  reinforcement,  all 
determined  with  due  regard  to  the  loading,  and  with 
a  view  to  obtaining  the  strongest,  most  satisfactory, 
and  cheapest  structure;  but  if  these  engineering  points 
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were  the  only  ones  considered  by  the  architect  the  re- 
sult in  some  cases  would  be  very  uneconomical.  The 
enj^inecrinfj  structure  may  be  considered  either  as  a 
plain  mass  or  as  a  skeleton  framework  devoid  of  archi- 
tectural embellishments.  The  architectural  structure 
is  the  enf^inccrin^-  structure  made  more  i)resentable  by 
the  addition  of  littinj^^s  and  embellishments. 

Economy  on  the  engineering  side  is  purely  struc- 
tural, and  in  a  building  it  is  attained  by  keeping  the 
floor  slabs  thin,  by  a  free  use  of  l)eams  or  columns,  and 
by  keeping  the  beams  thin  and  dec]),  and  also  by  gradu- 
ating the  Cdlumns  in  size  according  to  their  different 
loads.  This,  from  an  architectural  point  of  view, 
might  turn  out  to  be  very  economical,  as  it  might  in- 
volve much  more  finishing  in  the  way  of  cornices  and 
other  details,  and  much  greater  expense  to  secure  effi- 
cient light  and  ventilation,  than  would  be  the  case  if 
thicker  slal)s  with  fewer  and  more  shallow  beams  were 
used.  Therefore,  if  we  wish  to  design  economical 
structures  we  must  consider  carefully  the  many  fac- 
tors concerned.  Tiie  most  important  of  these  are  the 
ratio  of  breadth  to  depth  of  beams,  the  percentage  of 
reinforcement,  and  the  general  arrangement  or  layout 


time  this  view  was  taken  only  14  storeys  had  been 
erected.  It  contains  634  guest  rooms.  The  exterior 
facing  is  brick,  to  match  the  terra-cotta  of  the  old 
wing,  to  which  it  is  connected,  and  which  is  also  of 
reinforced  concrete  construction,  although  built  some 
years  ago. 

The  two  following  structures — the  General  Post 
Office  in  London,  Kng.,  and  the  Royal  Liver  Building 
in  Liverpool,  Eng. — were  referred  to  in  an  article  re- 
cently published  in  the  Manitoba  F"ree  I'rcss,  regard- 
ing the  constructional  features  of  the  new  $4,5rX),000 
Provincial  Government  Parliament  Buildings  at  Win- 
nipeg. They  are,  however,  worthy  of  further  notice, 
together  with  additional  illustrations. 

The  General  Post  Office,  designed  by  Sir  Henry 
Tanner,  in  collaboration  with  Mr.  L.  G.  Mouchel,  re- 
inforced concrete  engineer,  was  completed  in  1910.  At 
the  time  of  construction  it  was  said  to  be  the  most 
extensive  piece  of  concrete  work  in  existence.  A  por- 
tion of  the  building  is  seven  storeys  high.  The  dimen- 
sions of  the  basement  are  446  by  210  feet.  The  total 
floor  area  is  467,000  square  feet — which  is  about  10)<j 
acres.     The  cubic  contents  of  the  building  are  about 


Traymore  Hotel,  Atlantic  City. 


of  beams  and  columns.  These  influence  all  structures, 
and  should  be  considered  by  both  the  architect  and 
the  engineer.  The  percentage  of  reinforcement  is  of 
the  utmost  importance.  Great  waste  is  often  occa- 
sioned through  an  excessive  quantity  of  steel  being 
used.  There  is  a  definite  percentage  that  will  give  the 
most  economical  section ;  it  is  that  which  is  such  as  to 
allow  both  the  steel  and  concrete  to  be  stressed  to 
their  allowable  limits  when  the  structure  is  fully  load- 
ed ;  we  then  get  the  full  value  out  of  each  material. 
If  one  of  the  materials  is  understressed  it  means  that 
there  is  an  excess  of  that  material,  and  consequently  a 
waste. 

Many  examples  from  all  parts  of  the  world  could 
l)e  given  as  further  evidence  of  the  suitability  of  re- 
inforced concrete  for  both  small  and  large  structures. 
The  following  particulars  and  illustrations,  however, 
should 'be  (piitc  sufticient  to  substantiate  the  foregoing 
statements. 

The  view  shown  bek)vv  of  the  new  Traymore  Hotel, 
.'\tlantic  City,  was  taken  on  March  13th  of  the  present 
year.  This  building,  which  is  now  complete,  is  one 
of  the  largest  reinforced  concrete  structures  in  exi.st- 
ence.  It  is  .^20  feet  deep  and  140  feet  wide  on  the 
wings.    The  centre  portion  is  17  storeys  high.    .\t  the 


9,000,000  cubic  feet.  The  entire  structural  details,  m- 
cluding  foundations,  walls,  beams,  floors,  r(X)f,  stair- 
cases elevator  shafts,  and  a  furnace  shaft  4  feet  6  inches 
by  130  feet  high  are  of  reinforced  concrete.  The  floors 
are  only  Syi  inches  thick,  and  are  designed  to  carry  a 
superload  of  100  pounds  to  the  square  foot.  The  ex- 
ternal wall  panels  are  six  inches  thick  by  34  feet  long 
between  the  columns ;  the  internal  main  columns,  each 
supporting  520  tons,  are  28  feet  high,  and  vary  in 
thickness  from  7  to  8  inches.  The  subsoil,  upon  which 
the  reinforced  concrete  foundation  is  constructed,  is 
in  part  hardpan  or  gravel  overlying  clay ;  the  remain- 
der being  clay,  similar  to  what  we  have  in  this  pro- 
vince. No  caissons  were  used.  In  January,  1911,  be- 
fore the  Royal  Institute  of  British  Architects,  Sir 
Henry  Tanner  stated  that  the  entire  work  was  thor- 
oughly satisfactory,  and  that  no  settlement  had  oc- 
curred, and  in  strongly  recommending  that  class  of 
construction  he  said  that  by  adopting  reinforced  con- 
crete in  preference  to  steel  construction  they  had  effect- 
ed a  saving  of  over  twenty  per  cent.,  this  being  the 
saving  originally  estimated,  the  actual  cost  turning 
out  to  be  the  same  as  the  estimated  cost.  The  actual 
structural  work  turned  out  at  4^5  cents  to  a  cubic  foot 
of  the  building,  but  owing  to  the  elaborate  linish  the 


708 


THE    CONTRACT     RECORD 


July 


!9ir> 


cost  of  the  whole  structure  was  15K  cents  to  the  cubic 
foot. 

Sir  Henry  Tanner  stated  further  that  owing  to 
their  test  specimens  of  concrete  showing  a  treble  in- 
crease of  strength  in  three  years  since  construction 
they  had  installed  two  1,300-gallon  water  tanks  and 
a  rifle  range  on  the  roof  and  a  heavy  conveyor  on  the 
first  floor  without  strengthening  the  structure. 

The  Royal  Liver  Building  upon  its  completion  in 
1910  was  considered  to  be  the  most  imposing  example 
of  reinforced  concrete  work  in  existence.  The  height 
to  main  roof  is  over  170  feet.  The  domes  of  the  two 
main  towers  are  295  feet  above  ground  level.  The  total 
height  from  Ijasement  floor  level  to  top  of  towers  is 
320  feet.  There  are  17  storeys  including  six  in  the 
towers.  The  location  is  close  to  the  River  Mersey,  on 
a  site  formerly  occupied  by  the  St.  George's  Dock. 
On  account  of  this,  the  soil  was  of  a  soft,  sedimentarv 
nature,  incapable  of  supporting  any  appreciable  load. 


3V>^    LIVEF?     BUILDING 

fAnSi'£/f3£  JeCT/OrfAL  LLEVATIOn 

Sectional  elevation  of  the  Royal  Liver  Building,  Liverpool,  England. 

Consequently,  concrete  caissons  were  adopted  and 
taken  down  to  the  sandstone  formation,  which  was 
found  at  a  depth  varying  from  32  feet  to  47  feet  below 
ground  level.  The  caissons  are  connected  to  a  rein- 
forced concrete  raft,  upon  which  are  distributed  the 
loads  from  the  columns,  walls,  etc.  The  entire  struc- 
ture is  of  reinforced  concrete,  with  a  granite  facing. 


This  facing,  however,  is  not  a  structural  detail ;  it  is 
supported  at  each  floor  level  by  the  reinforced  con- 
crete frame.  The  designing  involved  unusual  and  dif- 
ficult constructive  problems,  necessitating  beams  for 
spans  of  from  50  to  60  feet,  to  carry  1,600  tons  con- 
centrated at  two  points  in  addition  to  a  distributed 
load  of  o\er  100  tons,  as  well  as  columns  to  support 


The  Royal  Liver  Building,  Liverpool,  England. 

loads  of  1,600  tons.  1  understand  that  the  whole 
work  has  proved  entirely  satisfactory,  and  that  the 
building  is  a  striking  monument  to  the  possibilities, 
advantages,  strength  and  economy  of  reinforced  con- 
crete. 


Dynamite  cartridges  should  never  be  lirokSn  in 
two,  according  to  the  "DuPont  Magazine."  This  dan- 
gerous practice  is  forbidden  by  law  in  many  countries. 
Hardly  a  winter  passes  without  some  blaster  being 
killed  by  breaking  a  dynamite  cartridge.  Wlien  the 
dynamite  must  be  exposed,  the  cartridges  should  be 
slit  lengthways  with  a  sharp  knife.  .Another  dangei- 
ous  practice  indulged  in  by  many  rock  men  is  that  of 
carrying  matches  in  their  clothes  for  lighting  their 
pipes,  blasting  fuses,  etc.  Instances  are  on  record  of 
an  entire  loading  gang  being  killed  from  an  explosion 
caused  by  dropping  a  match  from  one  of  the  men's 
pockets  into  the  hole,  causing  the  blast  to  go  off  while 
it  was  being  tamped.  If  fuses  are  lighted  with  match- 
es, one  man  should  have  charge  of  them  and  leave 
them  at  a  safe  distance  while  loading  the  hole. 


A  steel  flat-car  for  whales  has  been  built  for  the 
South  African  Railways  by  the  Leeds  P'orge  Company, 
of  Leeds,  England.  As  described  in  London  "Engi- 
neering," the  car  has  a  capacity  of  160,000  lbs.,  and  the 
weight  of  the  car  itself  is  74,700  lbs.  The  most  remark- 
able thing  about  the  car  is  that,  although  it  is  designed 
to  run  on  a  narrow-gauge  road  of  3  ft.  6  in.  gauge,  the 
width  of  the  car  body  is  12  ft.  6^  ins.  The  whales  are 
brought  to  port  near  Durban,  South  Africa,  and  arc 
loaded  on  these  special  cars  for  haulage  to  a  factory  a 
few  miles  away,  where  they  are  cut  up  for  rendering. 
It  is  evident  that  cars  of  such  extraordinary  width 
could  not  run  in  general  traffic  on  account  of  clearance 
limits,  even  on  standard-gauge  lines.  Their  use  on  a 
narrow-gauge  road  shows  the  possibilities  in  increas- 
ing the  width  of  rolling  stock  where  clearance  restric- 
tions do  not  apply. 
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The  Economics  of  Sewage  Filters' 

SlCWy\(/IC  filters  may  be  divided  l)r()aclly  into  three  Period  or  PopuUtion 

elasses :    (1)    Intermittent   sand    filters   or   their  boSnt"'  of^mur. 

e(|uivalent.    These  consist  of  a  body  of  sand  or  Andover i'A-3  »50 

fairly  pervious    material  of    other    kinds.    The  Brockton 18  l,l«0 

sewage  is  distributed  over  the  surface  of  this  porous  Clinton 18  485 

material,  and  at  the  IxHtom  the  filtered  sewage  is  col-  Kramingham 12  375 

lected  in  uiulerdrains.     In  order  to  get  the  benefits  of  (Gardner   (old)    i</i  1,310 

oxidation  in  the  i)ores  of  the  sand  bed,  the  application  Gardner  (new) 1^  2,000 

of  the  sewage  to  the  filter  is  intermittent,  with  periotls  I'ittsfield la  605 

of  rest  and  aeration.  Stockbridge 8  280 

(2)  The  second  type  is  the  so-called  "contact"  filter.  Worcester i'/^  i,3»0 

This  consists  of  a  body  of  jiractically  any  thickness  of  

stone  or  c(iuivalent  material,  such  as  large-sized  gravel,  Average  of  all 6.7  937 

l)ieces  of  ])orcclain,  brick])ats,  cinders,  or  almost  any  The  Baltimore  Sewerage  Commission  in  1906  csti- 

coarsc-si/.ed  granular  material,    'i'he  sewage  is  applied  mated  that,  using  a  sand  filter  with  3  ft.  of  clean  sand 

to  such  a  filter  either  from  the  bottom  or  from  the  top,  over  the  gravel,  an  allowance  of  150,000  gals,  of  f)-hour 

so  as  to  fill  the  bed.    The  sewage  is  allowed  to  stand  settled  sewage  per  acre  in  24  hours,  corrcsp<jnding  ap- 

in  this  filter  bed  for  a  given  time.    It  is  then  discharged  proximately  to  1,2(X)  people  per  acre,  would  be  a  pro- 

and  the  emjity  bed  is  allowed  to  stand  for  a  period.  per  rate. 

(3)  The  third  type  is  the  so-called  "sprinkling"  Data  for  contact  filters  are  relatively  scant  from 
filter.  This  consists  of  a  body  of  stone  of  a  minimum  American  practice,  and  while  many  English  data  are 
depth  of  5  ft.,  on  which  the  sewage  is  sprinkled  or  available,  the  differences,  owing  to  the  difference  in 
sprayed  and  spread  by  nozzles  and  distributed  in  small  the  strength  of  the  sewage,  makes  such  data  rather 
(piantities  so  that  the  sewage  trickles  down  over  the  dangerous  as  a  basis  of  comparison. 

stones  and  is  collected  at  the  bottom.  A  series  of  experiments  in  Columbus,  Ohio,  indi- 
All  three  types  of  filters  effect  the  purification  of  cated  that  5-ft.  deep  stone  filters,  on  the  contact  prin- 
the  sewage  in  the  same  way.  Through  the  action  of  ciple,  could  safely  be  operated  at  an  average  rate  of 
the  bacteria  i)rcscnt  in  the  filter  bed  the  sewage  is  to  from  600,000  to  700,000  gals,  per  acre  per  day.  Re- 
some  extent  oxidized  and  the  organic  matter  is  broken  ducing  this  to  a  4-ft.  depth  will  give  about  500,000  gals. 
up.  Unstable  forms  of  matter  are  changed  into  more  per  acre  per  day,  which,  on  the  basis  of  100  gals,  per 
stable  forms.  While  the  exact  form  of  action  is  un-  capita  per  day,  would  give  a  loading  of  approximately 
known,  it  is  believed  that  the  three  types  of  filters  act  5,0(X)  people  per  acre  of  stone  bed. 
in  the  same  way,  and  the  difference  is  rather  a  mechan-  A  series  of  tests  made  at  Lawrence  on  contact  beds 
ical  one  of  form  of  application,  rather  than  one  of  prin-  of  various  depths  from  24  ins.  up  to  18  ft.,  showed  an 
ciple  of  action.  average  output  of  some  700,000  gals,  per  acre  per  day 
Performance  of  Filters. — The  output  of  a  filter  of  for  a  depth  of  stone  on  an  average  about  5j^  ft.  This 
any  typo,  measured  at  any  suitable  purification  unit,  is  is  ^equivalent  to  an  output  of  about  135,000  gals,  per 
largely  a  question  of  local  conditions.  It  depends  up-  «icre  for  each  foot  of  depth  of  stone,  or,  for  a  4-ft.  depth 
on  the  nature  of  the  sewage,  the  nature  and  fineness  of  bed  again,  is  equal  to  about  500,0(X)  gals,  per  acre 
or  coarseness  of  the  filtering  material,  the  method  of  per  day,  or  say  a  loading  of  about  5,000  people  to  the 
application  of  the  sewage  to  the  filtering  material,  tem-  acre. 

l)erature,  atmospheric  conditions,  and  many  other  fac-  The  contact  filter  installation  at  Plainfield,  N.  J., 
tors.  The  intermittent  sand  filter  is  best  used  when  with  3.6  acres  of  stone  bed  Ayi  ft.  deep,  gave  in  1910 
it  is  desired  to  have  a  very  high  degree  of  purification,  ''i"  output  on  an  average  of  1,700,000  gals,  of  sewage  a 
The  other  types,  the  contact  filters  and  sprinkling  fil-  day.  On  the  basis  of  an  allowance  of  1(X)  gals,  per 
ters,  are  used  for  a  rather  lesser  degree  of  purification,  capita  per  day,  this  will  correspond  with  a  4-ft.  bed. 
It  is  to  be  understood  that  the  rate  of  application  of  to  about  4,200  people  per  acre  of  filter, 
the  sewage  to  the  various  types  of  filters  must  be  pro-  For  sprinkling  filters  much  more  satisfactory  data 
perly  proportioned  to  the  ability  of  these  filters  to  can  be  had.  Sprinkling  filters  have  been  used  very  ex- 
take  care  of  the  sewage.  By  using  a  suitable  rate  uu-  tensively  in  this  country  of  recent  years,  and  their  rat- 
der  suitable  conditions  any  type  of  filter  can  be  made  '"gs  can  be  fixed  with  a  good  deal  more  dependence 
to  give  any  degree  of  organic  purification  that  may  be  than  is  the  case  with  contact  filters.  A  list  of  a  num- 
desired.  ber  of  plants  or  projected  plants  giving  the  depths  of 
Rate  of  Application  of  Settled  Sewage  to  Filters.—  the  stone  bed  of  a  sprinkling  filter  and  the  loading  in 
The  question  of  the  rate  of  application  of  sewage  to  a  l)<n'"lation  per  acre  f)>llows: 
sand  filter  is  largely  tied  up  with  the  (luestion  of  pre-  Depth 

.      .  ,         .      ^    •       .1  f   .       1  ofitone  PopuUtioB  par 

limmarv  treatment  in  the  way  of  tankage  or  screens.  in  feet  acre  of  bad 

The  writer's  book,  "Sewage  Disposal,"  gives  for  sev-  Atlanta t;  80,000 

eral  cities  in  Massachusetts  the  ])opulation  whose  sew-  Reading j  iB.ooo 

age  can  be  treated  per  acre  of  liltcr  bed,  and  the  time  tolumbus .-,  is.ooo 

of  detention  in  preliminary  sedimentation  tanks,  sort-  Baltimore ;t  ao.ooo 

age   wells,   pump  wells,  or  other  means  of  storage.  Montclair :'.,  is.ooo 

These  figures  are  not  to  be  taken  to  represent  present  Philadelphia    i;  30,000 

conditions.  Fitchburg lO  80.000 

Mount  \'ernon 8  84,000 

•Paper  by  Mr.  George  W.  F'uller.  presentoil  before  the   annual  con-  -i-i,  ,  „.,„___.„  „f  „ii  .u  u  t  e.      t  ... 

vention  of  the  American  Society  of  Municiiml  Improvements.  •  "*■  a\erage  OI  all  tnCbC  ShOWS  a  /-ft.  deep  bed  and 
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an  average  loading  of  19,400  population  to  the  acre. 

Not  considering  special  conditions,  and-  just  taking 
fair  figures,  we  may  safely  state  the  following: 

Intermittent  sand  filters,  3-ft.  bed  of  sand,  loading 
1,000  population  per  acre. 

Contact  filters,  4-ft.  depth  of  stone,  loading  5,000 
population  per  acre. 

Sprinkling  filters,  7-ft.  depth  of  stone,  loading  19,- 
000  population  per  acre. 

The  rates  of  loading,  then,  for  these  three  types  of 
filters,  are  in  the  ratio  1,  5,  and  9. 

Cost  of  Sewage  Filters. — Costs  of  construction  are 
so  much  afifected  by  local  conditions,  such  as  the 
amount  of  excavation  necessary,  the  cost  of  various 
classes  of  materials,  the  distance  from  which  various 
classes  of  materials  must  be  obtained,  details  of  local 
construction  conditions,  such  as  competition,  class  of 
work  required,  and  others,  that  comparative  costs  for 
different  localities  are  only  to  be  used  with  great  dis- 
cretion, and  individual  cost  and  even  averages  are  only 
a  guide  to  comparative  costs  in  various  places.  Hav- 
ing this  limitation  in  mind,  we'will  examine  in  a  rough 
way  the  cost  of  various  types  of  sewage  filters  on  the 
per  capita  basis. 

The  average  cost  of  the  nine  Massachusetts  inter- 
mittent sa:nd  filters  cited  above  is  $3,260  an  acre,  as 
reported  in  the  Massachusetts  State  Board  of  Health 
Report  of  1903.  This  gives  a  cost  per  capita  connected 
to  the  filters  of  $3.50. 

The  1906  Baltimore  Sewerage  Commission  esti- 
mates the  cost  per  acre  of  filters  at  $6,350,  these  filters 
being  suitable  for  a  connected  population  of  1,200  to 
the  acre.    This  corresponds  to  a  per  capita  cost  of  $5.30. 

The  cost  of  contact  filters,  varying,  of  course,  with 
the  degree  of  the  fineness  of  the  design,  may  be  taken, 
for  filters  equipped  with  suitable  convenient  appurten- 
ances, at  $30,000  an  acre  for  a  4-ft.  deep  bed.  This 
corresponds  with  a  loading  of  5,000  population  per 
acre  to  a  per  capita  cost  of  $6. 

For  sprinkling  filters  7  ft.  deep  the  cost  will  be 
about  $45,000  per  acre.  On  the  basis  of  a  loading  of 
19,000  population  per  acre,  the  cost  per  capita  will  be 
$2.37. 

When  considering  the  relatively  low  cost  of  the 
Massachusetts  sand  filters  compared  with  the  estimate 
made  of  the  Baltimore  sand  filters,  it  is  to  be  borne  in 
mind  that  the  conditions  in  Massachusetts  for  the  con- 
struction of  sand  filters  were  unusually  favorable  and 
do  not  represent  average  conditions  through  the  coun- 
try. In  most  places  the  costs  would  approximate  more 
nearly  those  estimated  for  Baltimore. 

Taken  in  a  broad  way,  sprinkling  filters  are  a  far 
more  economical  installation  in  the  matter  of  first  cost. 
Intermittent  sand  filters  and  contact  filters  do  not- 
stand  far  apart  in  this  particular. 

Relative  Costs  of  Different  Depths. — There  is  not 
very  much  known  about  the  relative  advantages  of 
filters  of  shallow  or  deep  construction.  The  choice  of 
depth  is  usually  made  for  entirely  different  reasons 
from  those  of  obtaining  the  most  economical  construc- 
tion to  obtain  the  desired  amount  of  purification.  Very 
few  tests  of  a  comparative  kind  have  been  made  to 
give  convincing  information,  and  the  interpretation  of 
the  tests  has  not  been  uniform.  In  some  places  the 
conclusion  has  been  made  to  make  filters,  say,  10  ft., 
at  other  places  6  ft.,  and  some  study  is  worth  while 
to  determine  what,  if  any,  difference  there  is  in  the  cost 
of  such   construction   at  different  depths,   and   which 


would  appear  to  be  the  better.  It  is  to  be  assumed  in 
such  comparisons  that  sufficient  head  would  be  avail- 
able in  any  case  for  the  greatest  depth  to  be  con- 
sidered, and  that  pumping  would  not  be  necessitated 
by  building  filters  of  the  greater  depth. 

For  intermittent  sand  filters  questions  of  depth  do 
not  arise.  The  filters  are  generally  made  as  shallow 
as  is  consistent  with  getting  proper  results,  and  sand 
beds  are  not  usually  made  more  than  4  or  5  ft.  deep  as  a 
maximum.  Shallower  beds,  even,  will  give  about  the 
same  output  as  the  deeper  beds,  and  beds  are  made 
deep  only  so  that  sand  may  be  removed  for  cleaning 
without  removing  the  sand  for  any  considerable  period. 

With  contact  filters  it  is  recognized  that  from  the 
nature  of  the  action  of  the  contact  filters,  where  the 
amount  of  air  that  is  drawn  in  between  fillings  of 
sewage  is  practically  equal  to  the  volume  of  the  sew- 
age, and  where  surface  clogging  cannot  be  a  serious 
factor  and  may  even  be  no  factor  at  all,  each  unit  of 
volume  of  the  stone  forming  the  filter,  say  each  cubic 
yard,  will  give  the  same  output  of  sewage  purification, 
no  matter  what  may  be  the  depth  of  the  filter. 

From  this  it  follows  that  it  is  economical  to  build 
a  sewage  filter  on  the  contact  principle  as  deep  as  local 
conditions  of  construction  will  permit,  and  the  limita- 
tion of  depth  which  it  is  economical  to  use  is  therefore 
made  by  the  factors  of  earth  excavation  or  fill  and  the 
possible  head  available  without  pumping. 

When  it  comes  to  s])rinkling  filters  the  jjrohlem 
becomes  a  little  more  C(ini])licatcd.  The  English  ex- 
perience, as  recited  in  the  Report  of  the  Royal  Com- 
mission, seems  to  indicate  that  the  output  per  unit  of 
volume  of  sprinkling  filters  is  the  same,  no  matter 
what  the  depth.  Our  experience  in  work  in  this  coun- 
try docs  not  wholly  corroborate  this  information.  Our 
best  knowledge  seems  to  indicate  that  the  output  per 
unit  of  volume  of  sprinkling  filters  is  somewhat  less 
for  deep  filters  than  for  shallow  filters.  For  such  con- 
ditions, with  a  relatively  decreasing  efficiency  of  the 
stone  of  the  filter  beds  for  greater  depths  and  at  the 
same  time  a  relatively  decreasing  cost  per  unit  vol- 
ume of  the  stone  for  deep  beds,  there  must  come  some 
point  where  the  greatest  output  per  unit  of  cost  will  be 
obtained. 

The  Report  of  the  Baltimore  Sewerage  Commis- 
sion for  1911  gives  some  information  obtained  from 
tests  made  in  Baltimore  as  to  the  relative  efficiency  of 
various  depths  of  broken  stone  of  sizes  of  1  to  2-in. 
stone,  which  is  the  one  most  commonly  used.  Figures 
obtained  from  that  source  are  as  follows: 

DerthotBed. 
6.t.        lift.       12  ft. 

Relative   stability 79         87         89 

Per  cent,  reduction   of  oxygen  consumed.      56         70         72 

Giving  equal  weight  to  the  relative  stability  and  per  cent. 
reduction  of  oxygen  consumed,  we  get  the  following: 

Depth  of  Bed. 
6  ft.      9  ft.         12  ft. 

Relative   stability 1       1.2         1.23 

Per  cent,   reduction  of  o.\ygen   consumed.     1       1.25       1.28 

Average    of   the    two    1       1.22       1.25 

Relative    depths    1       LS^i       2.00 

Relative  value  of  stone  per  cubic  yard   ...      1         .92         .63 

Assuming  that  this  depth  varies  at  a  uniform  rate 
from  one  end  of  the  curve  to  the  other,  we  get  the  fol- 
lowing for  the  relative  value  of  stone  per  cubic  yard : 
Depth  of  bed  in  feet   ...  6  7  8  9         10         12 

Relative    value    of    stone 

per   cubic  yard 1.0     0.97     0.94     0.92     0.82     0.6:i 

To  get  comparative  figures,  then,  between  the  6,  8 
and  10-ft.  beds  the  cost  figures  for  the  8-ft.  beds  must 
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lie  divided  by  0.94,  and  the  cost  for  the  10-ft.  I)eds  by 
0.82,  i)uttinj>:  thcin  all  on  the  basis  of  the  6-ft.  beds. 

Vt>r  conii)arativc  cost  a  number  of  factors,  such  as 
excavatidn,  etc.,  arc  naturally  omitted,  as  they  are 
not  affected  in  all  places  in  the  same  way  by  the  depth 
of  the  fdter.  ("om])arinj,^  then,  only  those  particular 
costs  which  are  affected  per  unit  of  output  by  the  depth 
of  the  filter,  we  get  the  following: 

Per   etrective 
cu.  yd.  (IcpthH. 
«  ft.         7  ft.         8  ft. 
Floor — Take   at   40e.    per   cu.   yd.    for   a 

0-ft.   bed $0.40     ^O.:),".     $0.32 

Tile— Take  lie.  per  sq.  ft.  for  any  depth        .4'J         .44  .40 

Walls — Assume  cost  17c.  per  cu.  yd.  for 

(i-ft.   depth 17         .17         .18 

(lalkries  and  Collectors — Assume  for  G- 

ft.  depth  a.'-.c.  per  cu.  yd 35  .23         .20 

Distribution — .Assume    50c.    per    cu.    yd. 

for  ()-ft.  depth  also.     As  costs  theo- 
retically    vary     only     accordinK     to 

quantity  delivered,     they     must     be 

same  for  all  effective  dei)ths  per  cu. 

yd •>{)         .50         .50 

.Stone— .'\ssume  *l..'i0  per  cu.  yd 1..50       1.55       l.fiO 

Total   $:!.:!!    $;J.2a    *:i-20 

( )utside  factors  will  depend  on  quantity  only,  and  not 
on    depth. 

It  ai)pears,  then,  that  there  is  some  slight  saving  of 
cost,  which,  on  the  tifjures  given  in  the  above  tabula- 
tion, amount  to  about  3  per  cent,  in  favor  of  the  S-ft. 
dee])  bed  as  compared  with  the  6-ft.  deep  bed.  On  the 
other  hand,  it  is  to  be  recognized  that  a  deep  bed  will 
give  a  good  deal  more  trouble  with  jKioling  and  freez- 
ing than  a  shallow  bed,  and  the  advantages  in  favor 
of  a  shallow  bed  due  to  this  lesser  amount  of  pooling 
will  be  considerably  more  than  this  3  per  cent,  differ- 
ence in  cost.  Taking  everything  into  account,  the 
writer  believes  that  a  si)rinkling  (ilter  of  not  less  than 
<t  ft.  and  not  more  than  7  ft.  in  <lepth  will  in  the  greater 
number  of  cases  prove  the  most  economical  to  use. 


Comparative  Costs  of  Trench  Sheeting 

By  Richard  T.  Uana* 

FOR  sheeting  those  of  the  trenches  under  con- 
sideration which  were  excavated  by  the 
steam  shovel,  Wcmlinger  sheet  steel  l)iling, 
section  2a,  No.  12  gauge,  was  purchased,  the 
intention  l)cing  to  drive  the  sheeting  ahead  of  the 
shovel  with  a  McKiernan  hammer,  and  excavate  on 
the  inside.  As  the  operation  of  the  shovel  was  not 
economical,  this  plan  was  abandoned,  and  the  sheet 
piling  was  used  in  the  hand  dug  trenches,  together 
with  the  lumber  purchased  for  that  purpose. 

Extensible  steel  trench  braces  were  used  chiefly, 
but  sometimes  wooden  braces,  either  cut  from  the 
woods  or  made  of  broken  ranges,  were  employed. 

The  cost  of  sheeting  the  sides  of  a  trench  per  linear 
foot  depends  on  (1)  the  closeness  of  the  sheeting — 
that  is,  whether  the  sections  or  planks  are  driven  close 
together  or  spaced  varying  distances  apart;  (2)  the 
skill  of  the  workmen;  (3)  the  urgency  of  the  work; 
(4)  the  hardness  of  the  material ;  (5)  the  depth  driven ; 
(6)  the  method  of  driving;  (7)  the  kind  of  sheeting, 
whether  wooden  or  metal :  and  (8)  the  kind  of  bracing. 
In  cases  of  badly  caving  banks  or  running  .sand 
absolute  continuity  of  sheeting  is  necessary,  but  where 
the  banks  are  firm,  even  though  the  trench  he  deep, 
the  sheeting  need  only  be  used  as  a  safety  measure 
and  the  sections  ])laced  3  ft.  or  more  apart. 

The  most  intelligent  men  should  be  chosen  for  the 
sheeting,  as  a  single  bad  cave-in  may  wipe  out  the 
profit  on  a  job  and  cause  serious  injury  or  loss  of  life. 


The  head  shcetcr  should  be  an  active  man,  while  his 
helper  should  be  a  heavy,  strong  laborer.  Their  pay 
should  be  more  than  that  of  the  pick  and  shovel  men. 
In  trenches  of  this  character  the  sheeters  are  seldom 
worked  to  their  full  capacity,  as  work  of  this  kind 
retpiires  a  certain  minimum  number  of  men  and  their 
day's  work  depends  (jn  the  performance  of  the  rest 
of  the  gang.  Therefore  the  costs  given  in  the  tables 
do  not,  in  most  cases,  truly  represent  the  minimum 
cost. 

Where  the  material  is  hard  and  strong  metal  sheet- 
ing ])enetrates  more  readily  than  wood,  and  in  run- 
ning sand  or  water  the  lap  and  clips  on  the  metal 
sheeting  make  it  very  efficient  in  keeping  the  trench 
clear.  However,  the  first  cost  is  greater,  and  on  work 
of  short  duration  it  is  not  economical,  unless  the  sheets 
can  be  used  on  another  convenient  job  or  sold  ad- 
vantageously. The  weight  of  a  square  foot  of  this 
section  is  about  7'/i  lbs.,  which  ^akes  it  more  difficult 
to  handle  than  the  w<iod  jjlanking  2  ins.  thick,  which 
weighs  about  5  lbs.  the  square  foot.  Steel  extension 
braces  are  invariably  more  economical  than  wooden 
braces  when  the  trench  is  narrow ;  the  cost  of  placing 
them  is  much  less.  Wooden  braces  retjuire  measur- 
ing, sawing,  and  wedging,  while  the  same  jacks  may 
be  used  on  several  difTerent  widths  of  trench. 

Some  thirty  sets  of  observations  were  made  and 
separated  int(i  two  classes — close  and  spaced — each  of 
these  being  divided  into  three  classes — mixed,  wrxKl, 
and  metal — for  sometimes  the  wood  and  metal  sheet- 
ing were  used  in  the  same  trench  as  they  came  to  hand. 
The  rate  of  pay  for  sheeters  was  about  $2.50.  and  that 
of  the  helpers  about  $2.  Other  labor  received  about 
.$1.6.S.  Overhead  charges  have  been  taken  account  of 
by  including  one-eighth  of  the  pay  of  foreman  and 
waterboy,  which  were  $4  and  $1  a  day  respectively. 
Cases  7, 8  and  9  give  the  cost  of  removing  the  sheet- 
ing. Case  9  is  jjcculiar.  This  occurred  in  sheeting  a 
trench  through  loose  sand  in  which  a  42-in.  concrete 
sewer  was  to  be  laid.  The  metal  sheeting  was  driven 
about  6  ins.  below  the  bottom  of  the  trench,  and  after 
being  oiled  was  used  as  the  outside  forms  for  the  con- 
crete sewer.  When  the  concrete  had  set  and  the 
trench  had  been  backfilled  within  2  ft.  of  the  top,  the 
sheeting  was  withdrawn.  .\  large  wtxxlen  triixxl  with 
a  differential  block  and  tackle  operated  by  two  men 
had  to  be  used  for  pulling  the  sheets.  The  average 
time  for  pulling  one  sheet  on  the  day  the  third  ob- 
servation was  made  was  9  min,  53.3  sec,  made  up  of 
the  following  items ; 

Item  Min        Sec. 

Loosening  with  mallet 18.6 

Moving  along  chain   hoist 40.0 

Lowering  hook  and  chain  on  hoist 43 

Placing   hook   on   sheeting  and   starting  to   pull       1         14 

Raising  sheeting 5         30.5 

Removing  hook  from  sheeting  and  putting  sheet- 
ing aside 44 

Miscellaneous 43.  j 

Total g        53.3 

Sheeting  being  on  both  sides  of  the  trench,  and 
two  pieces  of  sheeting  being  equal  to  1  ft.  of  trench, 
the  time  for  each  f<K)t  of  trench  was  19  min.  46.6  sec. 

The  number  of  feet  of  trench  from  which  the  sheet- 
ing was  removed  each  day  was  about  30.4.  The  cost 
was  as  follows : 

3  laborers,  at  $I.6.'> $3.30 

',ii  foreman,  at  $4 .jq 

■^  waterboy.  at  $1 .j3 


•1.......      XT« 


Totaf  cost   per  day $3.93 

Cost  per  linear  foot  (30.4  ft.  removed).  12.9  cents. 

In  case  8  the    foreman     and     waterbov    are    not 
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Table  1— Sheeting  Trench— Unit  Costs  and  Other  Data,  for  Wood,  Metal  and  Mixed  Sheeting,  When  Solid  and  When 
Separately  Spaced 

Case   1 — Mixed   Sheeting,   Solid 

Equivalent 

TT    .                                    r^         ,  10-hr-  per- 

UDit  cost,  cents              Trench  porraance 

, ■ ^          depth,  No.            lin.  ft. 

No.  Obs,                                                  Lin.  ft.           Sq.  ft.             ft.  men         of  trench                                      Remarks 

1 7.23              0.:i44              13  3                91              Sandy 

2 8.00             0.620               6.5  4             100             Material  caves  badly 

3 8-30              0.670                6.5  4              loo              Clay  and  sand 

4    • 8-61            0.480              3  3              60            Soil,  poor  sand 

5 -■    • 'J-50             0.530               9  2               55.7         Soil,  poor  sand 

6 10.50             0.704               7.5  4               80             Soil,  clay  gravel 

Average 8.69             0.558               7.4.  3               81. 1 

Case  2 — Wood  Sheeting,  Solid 

1 7.80            0.390            10  3            98             Material  sandy 

2 8.00             0.450               9  2j4         67             Clay  material,  some  sand 

3 8.55             0.710               6  3             75             Clay  gravel 

4 14.80             0.930               8  3             63.3         Very  sandy;  sheeting  8  ft.  X  8  in.  X  3  in. 

5 ' 14.90              0.530              14  2              36              Soil,  a  poor  sand 

6 19.50             1.150               8.5  3             31.4         Soil,  sandy 

-Average 13.26             0.693               9.35  3.7         61.8 

Case  3 — Metal   Sheeting,   Solid 

1 910             0.350             10  2             63.5         Soil  very  sandy 

2 9.40             0.360             13  2             61             Soil  very  sandv 

3 9.60              0.368              13  3              60              Soil  very  sandy 

4 11-00              0.610                9  3              70              Soil   good   sand 

5 16.00             0.755             11  3             44             Soil  sandy 

<> 18.50             1.020               9  4             54             Sand  tending  to  cave  in. 

7 32.40             1.250               9  3             37J^         Good  sand 

8 24.30             1.520               8  3             38^^         Very  sandy,  caving 

Average 15.0                0.779              10.35  2.7          53.4 

C>ase  4 — Mixed  Sheeting,  Separately   Spaced 

1 4.78              0.240              10  3            125              Soil   a   poor   Sand 

2 6.54            0.356              9  4           100            Soil  clay  and  gravel 

Average 5.66            0.298              9.5  3          113J4 

Case  5 — Wood  Sheeting,   Separately  Spaced 

1 4.20             0.330               6.5  2             88^         Sections  spaced  3  to  6  feet  apart. 

3 4.40             0.344             9  3           139             Soil  poor  sand 

3 5.30              0.290                9  3              15 

Average 4.60              0.284                8.17  2              77.5 

Case  6 — Metal  Sheeting,  Separately  Spaced 

1 1.90             0.150               6.5  2           194             Sections  far  apart 

2 3.10             0.195               8     ■  2         ,162             Sections  far  apart,  clay  and  sand 

3 3.13             0.169               9.3  3           180             Sections  far  apart,  clay  and  sand 

4 4.06            0.333              9  2           137            Sections  far  apart,  clay  and  sand 

Average 3.04             0.186               8.3  3           168 

Table  2 — Removing  Sheeting — Unit  Costs  and  Other  Data  for  Wood  and  Steel  Sheeting,  Solid 

Case  7 

Equivalent 

Unit  cost,  cents                Trench  Ifl-hr.  per- 

. ■ ^              depth,  No.          forraancc. 

No.  Obs.                                                     Lin.  ft.           Sq.  ft.                  ft.  men          lin.  ft.                                                 Remarks 

1    .-. 0.33             0.034             0.5  2             11.61                   Wooden,  spaced  3  to  6  ft.  apart. 

Case  8 

1 '        1.1             0.042             13  3             3.00                   Wooden    sheeting    blocked    partly 

3 1.6             0.063             13  3             3.50             with  wood  and  partly  by  jacks.  Sheet- 

3 2.2             0.084             13  3             1.50             ing,  solid.    Soil  a  clay  and  poor  sand. 

4 2.5             0.096             13  3             1.66             In  unit  costs  given  only  direct  labor 

5 3.6             0.100             13  4             3.50             is  taken  account  of,  i.e.,  foreman  and 

6 3.7             0.135             10  3             1.35             waterboy  are  not  included. 

7 2.7              0.135              10  4              2.50 

8 2.8              0.140              10  2              1.25 

9 3.3              0.137              12  4              2.00 

10 3.5              0.175              10  2              1.08 

11 3.6              0.180              10  2              0.94 

12 3.9              0.177              11  2              0.83 

Average 2.7             0.123             11.5  214         1.75 

Case  9 

1     5.6             0.311             9  2             0.70                   Sheeting,  steel,  filled  in  to  a  depth 

3 12.5             0.695               9  3             O.SIJ^         of   about   6    ft.    before   pulling.     Used 

3    12.9             0.718               9  3             0.30             a  differentia!  block  and  tackle.    Over- 
head charges,     14     foreman     and     % 

Average 10.3             0:575             9  3             0.44             waterboy  included. 

charged.    If  this  were  done  the  average  cost  would  be  At  the  end  of  the  season  there  remained  1^  doz£n 

about  3.2  cents.  planks  and  some  20  ranges,  all  of  the  Wemlinger  pil- 

At  the  beginning  of  the  season  400  pieces  of  Wem-  ing  and  all  of  the  iron  braces.     The  timber  had  been 

linger  piling  10  ft.  long  and  about  5,000  ft.  b.  m.  of  2  x  stolen,  broken,  burnt,  or  otherwise  wasted,  or  in  a  few 

8-in.  longleaf  yellow  pine  were  purchased.     The  steel  cases  used  for  other  purposes.     During  the  summer 

piling  cost  28  cents  a  superficial  foot,  and  the  lumber  the  steel  sheeting  was  repeatedly  used  for  roadways 

cost  about  $34  a  thousand.    This  does  not  include  the  in  and  out  of  sand  pits  and  wherever  the  hauling  was 

timber   rangers  which  were  used  for  both   steel   and  bad.'   During  the  fall  and  winter  it  was  used  to  heat 

timber  sheeting.                                                         '  the  concrete  for  the  buildings  under  construction,  the 
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sectifjiis  bciiiK'  laid  at  an  angle  of  ,30  dcg.,  so  that  one 
end  rested  on  the  ground  and  the  (jther  on  a  wall  of 
building  blocks  or  brick.  Some  of  the  wooden  sheet- 
ing, in  spite  of  hard  usage,  remained  in  fit  condition 
to  be,  used  many  times,  and  in  fact  seemed  almost  in- 
destructible.— Engineering  Record. 


Regulating  Gates  at  Shawinigan  Falls,  Que. 

Tl  I IC  accompanying  illustration  gives  a  general 
view  of  one'  section  of  a  movable  steel  dam 
built  for  the  Shawinigan  Water  and  Power 
Company  at  Shawinigan  Falls,  Que.  This 
dam  consists  of  two  portions,  as  the  river  is  divided 
into  two  channels  by  an  island.  One  portion  con- 
sists of  eight  gates,  and  the  second  portion,  which  is 
the  one  illustrated,  consists  of  twelve  large  and  two 


necessary.    The  small  gates  in  the  gate  house  arc  pro- 
vided with  individual  screw  hoists  of  a  type  similar  to 

those  mentioned. 


Connecting  a  Suction  Tunnel 

IMPROVEMENTS  made  to  one  of  the  pumping 
stations  of  the  Chicago  Water-works  included 
the  construction  of  a  suction  shaft  and  tunnel 
and  the  connection  of  the  latter  to  a  wet  well 
in  use.  Engineering  and  Contracting  published  the 
description  of  the  methods  of  handling  the  work  from 
the  annual  report  of  the  engineer  of  water-works  con- 
struction, Mr.  H.  W.  Clausen. 

The  construction  of  a  suction  shaft  and  tunnel  and 
the  connection  of  the  latter  to  a  wet  well  in  service 
were  special  features  involved  in  the  improvements 


Section  of  a  movable  steel  dam  built  by  the  Dominion  Bridge  Company,  for  the  Shawlnlflan  Water  and  Power  Company. 


small  gates.  All  the  large  gates  are  40  ft.  wide  in 
the  clear  between  piers,  18  ft.  high,  and  21  ft.  lift.  The 
small  or  regulating  gates  are  contained  in  the  gate 
house.  They  are  16  ft.  wide  and  18  ft.  high,  with  21 
ft.  lift.  The  large  gates  are  lifted  by  means  of  travel- 
ling hoists  which  run  along  the  bridge,  which  is  sup- 
ixjrted  by  towers  on  the  masonry  piers.  Hoisting  is 
done  by  means  of  screws  which  connect  with  the  ver- 
tical end  girders  of  the  gates.  When  lifted  to  their 
highest  position,  the  gates  arc  sustained  by  being  con- 
nected directly  to  the  bridge  through  locking  pins, 
which  are  operated  b_v  a  hand  lever  from  the  platform 
of  the  hoist.  The  hoisting  screws  may  be  disconnect- 
ed and  the  machine  used  for  lifting  tnlier  gates.  In 
the  illustration  all  the  gates. are  lifted  to  their  highest 
position.  Two  hoists  are  provided  for  the  12-gate  sec- 
tion of  the  dam,  and  one  hoist  for  the  8-gate  section, 
all  of  which  are  operated  electrically.  The  boiler 
shown  in  the  illustration  on  the  ])latform  of  the  hoist 
is  used  for  freeing  the  gates  of  ice  when  this  becomes 


made  in  1913  to  the  Springfield  Avenue  Pumping  Sta- 
tion of  the  Chicago  Water-works.  The  present  article 
describes  the  method  of  handling  this  work. 

The  work  was  made  necessary  by  the  installation 
at  this  station  of  a  new  Allis-Chalmers  25,000,000-gal. 
turbine-driven  centrifugal  pump.  The  city  provided 
the  foundations  for  the  pump  and  also  the  suction 
shaft  and  tunnel  to  a  connection  with  the  wet  well 
which  su])plies  the  four  other  pumping  engines  in 
operation  in  this  station. 

The  method  emj)loyed  for  the  connection  of  the 
new  suction  tunnel  to  the  station  wet  well  consisted 
in  placing  a  curved  cast  iron  shield  in  the  wet  well. 
The  edge  of  this  shield  was  groined  and  fitted  with  a 
Zyj-in.  rubber  fire  hose,  acting  as  a  gasket  to  permit 
a  water-tight  connection  between  the  shield  and  the 
masonry  wall  of  the  well.  On  the  upper  end  of  the 
shield  were  two  flanged  connections,  one  for  the  8-in. 
pipe  extending  to  the  level  of  the  gallery  on  the  top 
of  the  wet  well  at  an  elevation  plus  8,  atid  the  other  for 
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a  24-in.  pipe  extending  to  a  point  just  below  a  24-in. 
horizontal  suction  pipe,  which  supplemented  the  main 
suction  of  old  pumping  engine  No.  4.  It  was  expected 
that  the  head  of  water  caused  by  pumping  the  water 
out  of  the  shield  through  either  one  of  these  pipes 
would  give  a  pressure  sufficient  to  hold  the  shield  in 
place.  The  empty  space  between  the  shield  and  the 
wall  would  then  give  opportunity  for  making  a  con- 
nection between  the  old  brick  masonry  of  the  well 
and  the  new  concrete  lining  of  the  tunnel. 

The  material  underlying  the  foundations  and  pit 
floor  of  the  pumping  station  is  solid  rock.  It  was  there- 
fore necessary  to  blast  out  the  shaft  and  tunnel.  The 
foundations  of  engines  previously  erected,  between 
which  the  shaft  and  tunnel  were  built,  are  20  ft.  apart, 
and  rest  directly  on  the  rock.  Both  of  these  pumping 
engines  were  to  be  kept  in  continuous  operation,  and 
extreme  precautions  were  necessary. 

Work  was  started  at  the  station  on  May  12.  The 
excavation  for  concrete  footings  for  the  pump  and  dis- 
charge pipe  pier  was  carried  to  rock  at  an  elevation  of 
about  minus  20.5.  The  rock  was  cleared  with  picks 
to  a  level  surface  to  minus  21.75.  The  foundations 
were  erected  of  1 :2 :4  concrete.  Forms  were  made  of 
2-in.  lumber,  and  bolted  together  so  that  they  could 
be  used  for  similarly  designed  foundations  elsewhere. 

Drilling  for  the  shaft  blasting  was  started  by  hand 
on  May  20,  and  by  machine  on  May  31.  The  work  of 
drilling,  blasting  and  mucking  was  carried  on  from 
May  22  to  July  8.  Two  hundred  and  ninety  1  x  S-in. 
sticks  of  60  per  cent,  dynamite,  and  56.S  electrical  ex- 
ploders, were  used  on  this  part  of  the  work.  The  blast- 
ing was  stopped  at  a  point  5  ft.  from  the  interior  sur- 
face of  the  well,  leaving  2  ft.  of  rock  and  3  ft.  of  ma- 
sonry to  be  taken  out.  About  80  holes  12  ins.  deep 
were  drilled  in  the  face  preparatory  to  the  work  of  re- 
moving the  last  5  ft.,  which  was  to  be  done  after  the 
placing  of  the  tunnel  shield. 

The  tunnel  shield  was  made  of  cast  iron,  api)roxi- 
mately  rectangular  in  shape,  about  8  ft.  7  ins.  high. 
6  ft.  9  ins.  wide,  and  3  ft.  through.  The  casting  was 
made  in  the  foundries  of  the  American  Brake  Shoe 
and  Foundry  Company.  The  hose  gasket  was  a  piece 
of  condemned  fire  hose  with  the  usual  canvas  lining, 
and  was  filled  with  a  special  preparation,  called  "chem- 
ical rubber,"  which  is  being  used  as  a  filler  for  auto- 
mobile tires.  The  gasket  was  held  in  place  with  T- 
headed  bolts,  the  heads  of  which  were  inserted  in  the 
lining,  the  shanks  extending  through  to  the  outer  sur- 
face of  the  groove,  where  they  were  held  in  place  with 
nuts. 

On  August  27  the  shield  was  lowered  into  the  well, 
with  the  24-in.  spiral  pipe  attached,  using  the  station 
crane.  It  was  suspended  from  two  lj4-in-  cast  steel 
locomotive  cables,  which  in  turn  were  suspended  from 
two  3-ton  chain  falls.  These  were  suspended  from 
6  X  8-in.  timbers  supported  on  the  gallery  and  upper 
edge  of  masonry  of  the  well. 

A  No.  4  drive  well  jet  pump,  with  1-in.  steam  sup- 
ply, was  placed  inside  of  the  shield,  with  the  bottom 
at  elevation  minus  32,  the  discharge  passing  up  over 
the  top  and  down  the  side  of  the  well,  and  discharg- 
ing at  about  elevation  minus  13.  The  suction  of  a  No. 
3  Blakeslee  bilge  pump  was  also  lowered  into  the  shield 
through  the  24-in.  pipe. 

The  two  pumps,  with  a  combined  capacity  of  83 
gals,  a  minute,  did  not  lower  the  wa,ter  inside  the 
shield  sufficiently,  proving  that  a  larger  pumping  capa- 
city was  necessary  to  forc^  the  shield  and  gasket  tight 
against  the  masonry  wall. 


A  No.  2  double-cylinder  Emerson  pumj)  was  added 
on  September  3,  placed  in  the  wet  well,  and  connected 
to  the  steam  line.  The  3-in.  suction  of  this  pipe  was 
let  into  the  24-in.  pipe.  The  operation  of  this  pump 
produced  the  desired  effect  of  tightening  the  shield, 
emptying  the  same  to  the  limit  of  the  suction  in  about 
five  minutes.  The  shield  proved  to  be  tight  f)n  Sep- 
tember 8,  and  the  blind  flange  was  placed  on  the  24-in. 
pipe  leading  up  from  the  shield.  This  was  necessary, 
as  the  water  level  in  the  well  was  above  normal,  pump- 
ing engine  No.  4  having  been  shut  down.  Consequent- 
ly the  deep  well  jet  pump,  which  was  operated  inter- 
mittently, took  care  of  all  the  leakage.  The  leakage 
was  steadily  reduced,  requiring  about  2  minutes  of 
pumping  every  15  minutes  at  first  and  20  seconds  of 
pumping  every  20  minutes  toward  the  completion  of 
the  work. 

The  plans  for  the  installation  of  the  centrifugal 
jiump  provided  for  a  36-in.  hydraulically  operated  gate 
valve,  to  be  ])laced  in  valve  pit  just  below  the  floor 
level  of  the  main  engine  pit.  The  shaft  and  tunnel 
were  lined  to  an  average  thickness  of  6  ins.  with  1  :2  :4 
concrete  and  the  valve  placed  and  connected,  giving 
an  additional  safeguard  in  the  event  of  an  accident 
occurring. 

The  first  foot  of  rock  of  the  two  remaiiling  was 
mined  out  by  blasting,  using  19  sticks  of  dynamite  in 
62  of  the  holes  previously  drilled.  The  rest  of  the  rock 
and, the  brick  work,  varying  from  3  ft.  to  4  ft.  in  thick- 
ness, was  mined  by  drilling  holes  and  breaking  out 
material  with  bull  jraints  and  sledges.  All  mining  was 
completed  by  September  17. 

The  remaining  portion  of  the  tunnel  was  then  lined 
with  concrete  of  minimum  thickness  of  4  ins.,  the  aver- 
age thickness  being  8  ins.  The  lining  was  completed 
on  Se])tembcr  18.  Forms  were  removed  and  water  ad- 
mitted into  the  tunnel  on  Se])tembcr  22.  'J"he 'emer- 
gency {)ump,  tunnel  shield,  and  concrete  chute  were 
then  removed  from  the  station.  The  wet  well  cover 
and  railing  were  replaced,  and  the  interior  of  the  sta- 
tion cleaned  up. 


New  Gonnaught  Library  at  Victoria,  B.C. 

THE  new  Provincial  Library  addition  to  the  Par- 
liament Buildings  at  Victoria  was  practically 
completed  several  months  ago,  but  owing  to 
delay  in  the  arrival  of  some  of  the  interior 
fittings  the  building  was  not  ready  for  occupancy  until 
June  10th. 

The  Library,  the  corner-stone  of  which  was  laid  in 
August  of  1912  by  His  Royal  Highness  the  Duke  of 
Connaught,  is  a  handsome  building  and  a  worthy  ad- 
dition to  the  block  of  legislative  structures  of  which 
British  Columbians  are  justly  proud.  It  faces  on  Sup- 
erior Street,  is  immediately  behind  the  legislative  wing 
of  the  existing  building,  and,  although  of  a  somewhat 
different  style,  is  in  harmony  with  it.  The  block 
stands  three  storeys  high  from  the  Superior  Street 
frontage,  with  a  high  basement.  In  niches  below  the 
tops  of  the  cf)rner  towers  are  fidl-length  statues  of 
men  prominent  in  the  history  of  the  province  since  its 
Crown  Colony  days,  and  above  arc  several  symbolical 
figures. 

The  main  portion  of  the  Library  is  on  the  same 
floor  as  the  Legislative  Chamber,  and  is  approached 
from  the  lobby  of  the  house  by  a  wide  corridor  which 
occupies  the  place  of  the  old  rear  entrance  stairs.  The 
office  of  Librarian  E.  O.  S.  Scholefield  is  to  the  right, 
and  that  of  his  assistant  to  the  left,  before  the  rotunda 
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is  reached.  The  rotuiula  runs  u\)  through  two  storeys, 
and  is  domed,  with  gallery  openings  on  the  second 
floor.  It  is  octagonal  in  form,  with  columns  in  pairs 
at  each  side  of  the  four  f)])enings,  and  the  walls  pan- 
elled in  marble,  'i'he  veining  of  the  marble  corres- 
■jxjnds  in  all  four  walls.  At  the  base  of  each  is  a  wide 
marble  pedestal  for  statuary.  The  floor  is  of  marble 
tiles  in  color. 

Mahogany  Finishings 

( )ii  the  west  side  of  the  rotunda  is  the  reading 
room,  and  on  the  east  is  the  reference  room.  Both 
are  finished  in  mahogany,  are  high-ceilinged  and  spaci- 
ous, and  admirably  adapted  to  their  uses.  In  the 
reading  room  is  a  (juantity  of  ex(|uisite  carving  in 
holly,  which  will  harmonize  with  the  darker  back- 
ground when  it  has  weathered  somewhat.  This  was 
executed  at  Cheltenham,  ICngland,  and  is  a  trium])h  of 
the  wood-carver's  art.  Interlaced  in  the  patterns  are 
animals,  birds,  flowers  and  fruits  of  the  province.  Over 
the  mantel  there  is  a  festoon  of  this  carving,  and  other 
bits  arc  placed  on  the  ui)])er  halves  of  the  pilasters 
around  the  apartment.  The  fire])lace  in  the  reference 
room  is  built  in  hearth  style,  aiul  the  mantel  is  carved 
in  simple  designs. 

The  delivery  clerk's  desk  is  on  the  south  side  of 
the  rotunda,  and  immediately  behind  it  are  the  stack- 
room  and  the  dumb-waiter  which  communicates  with 
each  storey  of  the  six  in  the  stack.  The  furniture  in 
all  the  rooms  is  of  mahogany,  upholstered  in  dark 
green  leather,  and  the  whole  atmosphere  is  conducive 
to  reading  and  study. 

At  the  head  of  the  stairway,  on  the  second  floor, 
are  a  couple  of  small  rooms  for  students.  The  archives 
de])artment  is  given  a  large  room  on  the  east  side ; 
and  on  the  west  side,  over  the  reading  room,  is  a  sim- 
ilar room  for  the  housing  of  the  splendid  ct)llection  of 
material  on  the  discovery  and  history  of  the  Pacific 
North-West   which    has   l)een   diligently   collected   by 


Main  portico  ot  Itie  lil^rary. 

Mr.  Scholcfield.  On  the  south  side,  on  top  of  the 
stackroom,  is  the  map  room.  In  floor  cabinets  in  these 
rooms  will  be  displayed,  under  glass,  l)oi>ks,  docu- 
ments, letters,  diaries,  and  other  papers  which  can  be 
e.\])osed  to  the  light  without  danger,  and  these  will  be 
so  illuminated  as  to  give  a  clear  view  of  them. 

On  the  ground  floor  is  the  cataloguing  room,  and  in 
the  basement  are  c[uarters  for  the  travelling  libraries 
department.  The  public  entrance  to  the  library  is  on 
the  east   side  of   the   block,   in   the  corner  where   the 


block  j(jins  the  legislative  wing  of  the  main  building. 
A  passenger  elevator  adjoins  the  entrance. 

The  stackroom  occupies  the  south  portion  of  the 
building  from  the  basement  up  to  the  top  of  the  main 
floor.  The  shelves  are  of  steel,  and  are  so  placed  that 
every  inch  of  space  is  utilized,  while  ample  rtKjm  is 
given  for  the  handling  of  the  btwks  and  newspa|»cr 
files.  The  wboli'  ^trni-tnrc  !>;  as  nearly  fireproof  as 
jKissible. 

The  lighting  oi   iIk-  building  is  p€rfecli«>ii.      1  iR-re 


MarMe  work  in  the  rotunda. 


are  plenty  of  windows ;  the  light  streams  in  from  three 
sides  with  nothing  to  block  it,  and  future  building 
l)lans  will  not  interfere  with  this  abundance  of  natural 
light. 


Variations  in  the  Cost  of  Track  Concreting 

By  S.  Gausmann 

TM1{  following  costs  of  concreting  in  connection 
with  paving  between  modern  street  railway 
tracks  are  based  on  doing  work  with  no  car 
interference.     These  costs  will  be  somewhat 
increased  under  car  operation,  with  machines  outside 
the  tracks,  or  decreased  with  machines  of  la'rger  caj>a- 

'J'he  freight  rates  ior  hauling  machines  to  and  from 
work  are  in  accordance  with  rates  approved  by  the 
Public  Service  Connnission  of  the  State  of  New  York, 
First  District,  and  include  the  total  cost  of  mainten- 
ance of  the  car  equipment,  cost  of  trackage  and  over- 
head line  rights  and  oflice  expenses  of  the  freight  de- 
partment. These  rates  vary  according  to  the  length  of 
haul,  the  figures  given  being  for  an  average  haul.  This 
haulage  cost  woitld  be  considerably  reduced  where  the 
track  department  does  its  own  handling  of  material. 
etc.,  and  where  only  the  wages  of  crews  are  charged 
against  it  instead  of  having  the  freight  department 
make  a  general  charge  per  car-mile. 

Cost  with  Batch  Mixer 

The  batch  mixer,  for  which  the  following  costs  for 
operation  are  given,  is  of  0.5  cu.  yd.  ca|>acity.  It  can 
be  bought,  mounted  *>n  a  car.  for  $1.3(X).  and  is  elec- 
trically operated  as  to  mixing  only,  so  that  it  must  be 
hauled  to  and  from  the  work  daily. 

The  number  of  men  employed  and  their  rates  per 
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hour  in  operating  a  machine  of  this  character  are :  one 
assistant  foreman,  25  cents ;  one  operator,  25  cents ; 
four  laborers,  20  cents ;  six  laborers,  18  cents ;  fourteen 
laborers,  16  cents ;  one  checker  of  time  and  material, 
15  cents — or  a  total  cost  of  $47.50  for  one  clay  of  ten 
hours.  This  cost  is  distributed  to  the  various  opera- 
tions as  shown  in  Table  1. 

Table  1. — Cost  per  Day  for  Gang  on  One  Batch  Machine 

Operation  of  the  machine $  2.50 

Watching  mix  and  dumping 4.25 

Handling  material  to  the  machine 13.50 

Removing  and  placing  the  track 22.10 

Ramming  and  tamping  under  the  rail 3.85 

Checking 1.50 

$47.70 
Add  other  charges: 

Overtime  for  cleaning $0 .  90 

Interest  on  investment .58 

Freight  to  and  from  work 6.25 

Lubricants,  repairs  and  incidentals 2.33 

$10.0fi 

Total $57. 7C 

A  gang  of  this  size  will  average  in  a  ten-hour  day 
approximately  675  ft.  of  single  track  with  concrete  7 
ins.  deep.  The  area,  with  6  x  8-in.  x  8-ft.  ties  spaced 
2  ft.  centre  to  centre,  is  equal  to  94.22  cu.  yds.,  making 
the  unit  cost  $0,613  per  cubic  yard,  exclusive  of  ma- 
terial. 

Cost  with  Continuous  Mixer 

A  good  continuous  mixer  of  a  standard  make  can 
be  purchased  for  $560.  Although  such  mixers  are  sup- 
plied on  wheels  for  use  at  the  side  of  the  track,  a  good 
car  with  old  pony  wheels  and  a  wooden  frame  can  be 
made  for  approximately  $30,  thus  bringing  the  total 
cost  to  less  than  $590.  This  cost  is  for  a  gasoline- 
operated  machine,  but  an  electrically  operated  one  is 
preferable.  Provided  an  old  motor  is  obtainable,  the 
first  cost  will  vary  but  little  from  gasoline,  whereas 
the  cost  of  operation  will  be  less. 

As  a  machine  of  this  kind  is  easily  derailed,  it  need 
not  be  removed  from  the  street  daily,  and  can  be  left 
on  the  work  continuously  ready  for  use  at  any  time, 
with  no  outlay  for  freight  charges  until  it  is  required 
at  other  points. 

The  number  of  men  employed,  and  their  rate  per 
hour,  in  operating  one  of  these  machines  are :  one  as- 
sistant foreman,  25  cents ;  one  operator,  25  cents ;  two 
laborers,  20  cents ;  three  laborers,  18  cents ;  eight  la- 
borers, 16  cent;  one  checker  of  time  and  material,  15 
cents — or  a  total  cost  of  $28.70  for  a  ten-hour  day. 
This  cost  is  distributed  to  the  various  operations  as 
shown  in  Table  2. 

Table  2. — Cost  per  Day  for  Gang  on  Continuous  Mixer 

Operation  of  machine $2.50 

Handling  material  to  machine 10.20 

Distributing  in  track 12.10 

Ramming  and  tamping  under  rail 3.40 

Checking 1.50 

$28.70 
Add  other  charges: 

Overtime  for  cleaning $0.50 

Interest  on  investment .gR 

Freight  to  and  from  v^Jork 1.25 


Gasoline,  oil  and  repairs 2.25 


$4 .  20 


Total $32 .  00 

This  gang  will  average  430  ft.  of  single  track  per 
ten-hour  day,  with  concrete  7  ins.  deep.  This  area, 
with  6  X  8-in.  x  8-ft.  ties  spaced  2  ft.  centre  to  centre, 
is  equivalent  to  60.054  cu.  yds.,  making  the  unit  cost 
$0.5488  per  cubic  yard,  exclusive  of  material. 
Mixing  by  Hand 
Of  course,  in  mixing  by  hand  the  lumiber  of  men 
employed  may  vary,  but  for  an  illustration  we  may 
assume  that  as  many  are  employed  as  on  the  continu- 
ous mixer,  exclusive  of  the  operator.  The  cost  then 
would  be  distributed  to  the  various  operations  as  fol- 
lows : 

Table  3. — Mixing  by  Hand 

Distributing  material  and  mixing $10.50 

Distributing  in  the  track 11.80 

Ramming  and  tamping  under  the  rail 2.40 

Checking 1.50 


$20.20 

This  number  of  men  in  a  ten-hour  day  will  average 
225  ft.  of  single  track  with  concrete  7  ins.  deep,  which, 
with  6  X  8-in.  x  8-ft.  ties  spaced  2  ft.  centre  to  centre, 
amounts  to  Z2.77  cu.  yds.,  eciuivalent  to  a  unit  cost 
of  80  cents  per  cubic  yard. 

The  foregoing  figures  were  obtained  from  many 
years'  experience  in  this  line  and  from  carefully  col- 
lected data,  and  appeared  in  Engineering  Record. 
While  they  may  not  apply  to  all  locations,  the  costs 
can  be  easily  adjusted  to  meet  any  conditions  from  the 
information  given. 


A  good  trade  magazine  fills  a  highly  im]X)rtant 
niche  in  journalism.  Not  only  does  it  carry  the  news 
of  the  trade,  but  it  bears  serious  relation  to  the  indus- 
try itself.  In  many  industries  it  wields  a  greater  power 
than  any  single  house  in  that  industry,  it  operates 
not  only  as  an  eflfective  means  by  which  manufacturers 
can  talk  to  the  trade  about  their  products,  but  it  also 
acts  as  a  stimulant  to  higher  ideals  of  business,  and 
keeps  down  the  abuses  simply  by  turning  the  light  on 
them.  There  is  no  question  at  all  about  the  import- 
ance  of   trade  magazines   when   they   are   under  able 


At  Stratford,  Ont.,  Mr.  George  Heideman.  City  Building 
Inspector,  was  made  the  recipient  of  a  cabinet  of  silver  from 
the  staff  of  the  City  Hall  on  the  occasion  of  his  marriage. 

Prof.  A.  M.  Gray,  assistant  professor  of  electrical  engi- 
neering at  McGill  University,  has  resigned  on  his  appoint- 
ment as  head  of  the  electrical  engineering  department  of  Cor- 
nell University. 

Mr.  A.  M.  West,  City  Engineer  of  North  Vancouver,  B.C., 
has  been  appointed  a  provisional  lieutenant  in  the  Canadian 
Engineers.  The  City  Council  have  granted  him  six  weeks' 
leave  of  absence  in  order  that  he  may  go  to  Esquimalt  to 
pursue  his  military  studies. 

The  resignations  of  Mr.  Breckon,  Water-works  Engi- 
neer, Mr.  D.  B.  McLay,  Assistant  Engineer  on  Construction, 
and  Mr.  R.  M.  Grancey,  Bridge  Engineer,  have  been  accepted 
by  the  City  Council  of  Vancouver,  the  resignations  to  take 
effect  on  July  31.     It  is  understood  that    the    city    has    not 
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enough  work  to  keep  the  whole  of  the  cngineerinK  staff  em- 
ployed at  present. 

Mr.  A.  F.  Barbour,  civil  engineer,  of  Boston,  has  been 
looking  into  the  water  situation  at  St.  John,  N.B.  The  Coun- 
cil are  endeavouring  to  locate  springs  from  which  the  town 
may  secure  pure  water.  Mr.  Barbour  will  make  a  report  to 
the  Council  suggesting  the  best  course  to  be  pursued. 


The  death  is  announced  of  Mr.  William  Goodfellow,  an 
architect  of  New  Westminster,  B.C.  He  had  been  a  resident 
of  that  district  for  a  number  of  years,  and  his  son,  Captain 
William  Goodfellow,  now  in  England  with  the  2!)th  Battalion, 
also  practised  as  an  architect  in  New  Westminster  for  some 
time. 


Quebec  has  lost  a  well-known  architect  in  the  person  / 
of  Mr.  Rene  Lemay,  who  died  at  his  summer  residence  at 
Cap  Rouge  recently.  During  his  active  career  Mr.  Lemay 
contributed  extensively  to  Quebec's  architecture,  and  many 
of  the  modern  edifices  which  are  monuments  to  the  commer- 
cial expansion  of  the  ancient  capital  were  planned  by  him. 
Among  the  buildings  which  he  designed  are  the  Merger 
Building,  the  Dominion  Fish  and  Fruit  Building,  Quebec 
Technical  School,  Caisse  d'Economie,  St.  Koch's,  the  Lindsay 
Building,  and  the  new  St.  Patrick's  Church,  besides  other 
splendid  buildings  throughout  the  province,  including  Chi- 
coutimi  Cathedral.  The  late  Mr.  Lemay  represented  St. 
John's  Ward  in  the  City  Council  for  six  years,  and  he  was  a 
former  President  of  the  Dominion  Association  of  Architec- 
ture. 


Oxx^^a/nd  ^y^te^ 


Tile  I'rovince  of  Quel)cc  .-Vssociation  of  Architects  will 
hold  an  examination  in  Montreal  from  July  20  to  31,  inclu- 
sive. 

Work  will  be  commenced  early  this  month  on  the  erec- 
tion of  the  steel  on  the  new  viaduct  at  St.  Catharines,  Ont. 
About  twenty  carloads  of  steel  and  timbers  to  be  used  in 
the  construction  are  on-  the  site. 

At  West  La  Have,  N.S.,  A.  V.  Conrad  and  J.  Milledge 
have  incorporated  the  La  Have  Concrete  Company,  Limited, 
with  a  capital  stock  of  .$50,000.  The  company  will  manufac- 
ture concrete  materials,  cement  and  lime. 

Recent  flodds  in  Alberta,  during  which  the  Bow  River 
reached  a  height  of  37  feet  above  low  level  mark,  caused  a 
loss  in  property  estimated  at  a  million  dollars.  The  height 
reached  by  the  river  is  only  slightly  lower  than  the  record 
established  si.xteen  years  ago. 

The  Riverside  Water  Supply  Company.  Limited,  has 
been  incorporated  at  Rcvelstoke,  B.C.,  with  a  capital  stock 
of  $.'),000.  The  company  will  carry  on  a  general  water-works 
business,  witli  the  right  to  construct  water-works  systems 
and  to  charge  tolls  for  the  supply  of  water. 

With  a  capital  stock  of  $500,000,  Universal  Stove  and 
Furnace  Company,  Limited,  has  been  incorporated  at  Toron- 
to by  G.  M.  KcUey,  J.  D.  Falconbridge,  I.  A.  Cooper,  L.  C. 
Stephens,  and  G.  Hurley,  all  of  Toronto.  The  firm  will  manu- 
facture all  kinds  of  furnaces,  including  heating  and  ventilat- 
ing plants,  crematories,  incinerators,  and  blast  furnaces. 

The  Foundation  Company,  Limited.  Montreal,  have  com- 
menced the  construction  of  the  substructure  of  a  bridge  over 
Shaw  Creek,  near  Darling.  Ont.,  for  the  C.  P.  R.  The  work 
consists  of  four  piers  and  two  abutments,  with  the  necessary 
retaining  and  wing  walls.  Two  of  the  piers  will  be  built  by 
pneumatic  caissons,  and  the  other  two  by  the  open  dredging 
method. 

In  connection  with  the  harbour  improvement  scheme  at 
Toronto,  the  space  between  the  piles  sunk  last  year  opppsite 
the  Lake  Shore  Road  and  the  shore  is  being  tilled  in.  The 
distance  between  the  piles  and  the  shore  varies  between  700 
and  1.300  yards.  A  large  suction  dredge  is  at  work  on  the 
fill,  delivering  sand,  etc..  from  the  bottom  of  the  lake  out- 
side the  piles,  through  a  pipe  line  to  the  fill. 


The  contract  lor  the  second  addition  to  No.  l  elevator 
of  the  Montreal  Harbour  Commissioners  has  been  let  to  the 
Geo.  A.  Fuller  Company,  Limited,  Montreal.  The  piling  con- 
tract is  now  being  carried  out  by  the  Peter  Lyall  and  Sons 
Construction  Company,  Limited,  Montreal.  The  plans  were 
drawn  up  by  the  John  S.  Metcalf  Company,  Limited,  Mon- 
treal. This  is  one  of  the  largest  contracts  given  out  this 
season  in  the  city. 

With  the  exception  of  strips  aggregating  about  seventy- 
live  miles,  ballasting  on  the  British  Columbia  sections  of  the 
Canadian  Northern  Pacific  Railway  has  been  completed. 
Work  is  proceeding  on  the  unfinished  sections,  and  arrange- 
ments are  being  made  to  start  the  construction  of  station 
buildings  at  an  early  date.  Sir  William  Mackenzie  is  reported 
as  saying  that  the  line  will  be  ready  for  operation  by  Sep- 
tember. 

The  City  Council  of  Toronto  have  decided  to  expropriate 
Grosvenor  Street  Presbyterian  Church  in  order  to  make  room 
for  the  extension  of  Terauley  Street.  Notice  of  expropria- 
tion was  served  last  summer,  but  it  is  not  known  yet  when 
the  old  buildings  will  be  demolished.  There  was  some  doubt 
as  to  whether  the  city  wanted  the  whole  of  the  church  pro- 
perty or  only  a  part  of  it,  but  it  has  been  finally  decided  to 
take  over  the  whole  property. 

The  contract  for  the  erection  of  the  substructure  of  the 
Moncton  bridge  over  the  Petitcodiac  River.  N.B.,  has  been 
let  to  Engineers  and  Contractors.  Limited,  Granville  Ferry. 
N.S.  A  few  -weeks  ago  the  Provincial  Government  let  this 
contract  to  another  firm  but  later  withdrew  the  work,  and 
invited  fresh  tenders.  .\s  a  result  of  this  the  contract  has 
been  given  out  as  above.  Owing  to  the  enormous  rise  and 
fall  of  the  tide  in  the  river  the  work  will  involve  some  diffi- 
cult problems. 

The  opening  is  announced  of  the  new  Customs  House  at 
Calgary,  Aha.  At  present  the  various  divisions  of  the  Cus- 
toms Department  are  located  under  five  diflferent  roofs,  but 
the  new  building,  which  has  been  under  construction  for  two 
years,  will  house  the  whole  of  the  Department  comfortably. 
The  architect  for  the  building  was  Mr.  Dowler.  It  is  con- 
structed of  Calgary  brick  and  Calgary  stone,  and  covers  an 
area  100  x  120  ft.  It  includes  examining  warehouses  and  ad- 
ministration offices.    The  cost  of  construction  was  $S00.000. 
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The  walls  of  the  new  Government  dock,  Vancouver,  are 
ncaring  completion.  Twenty-one  cribs  for  the  foundation 
have  been  sunk  already,  and  it  is  expected  that  the  remainder 
of  the  cribs  will  have  been  sunk  by  the  middle  of  this  month. 
The  foundations  and  the  800-ft.  wall  on  the  west  side  of  the 
dock  are  completed.  The  contractors  for  the  dock,  Messrs. 
Henry,  McFee  &  McDonald,  have  just  accepted  a  contract 
from  the  Great  Northern  Railway  of  half  a  million  dollars 
for  doulde  tracking  and  snow  sheds  in  the  Cascade  Moun- 
tains. , 

The  difficulty  over  the  supply  of  asphalt  for  the  city  of 
Montreal  has  been  overcome  by  the  discharge,  by  Chief  Jus- 
tice Archibald,  of  the  injunction  granted  to  Mr.  C.  P.  Uubuc, 
representing  Mr.  J.  Baker,  Jun.,  of  New  York,  restraining 
the  city  from  entering  into  a  contract  with  the  Aztec  Oil 
and  Asphalt  Refining  Company.  The  removal  of  the  injunc- 
tion was  unopposed.  The  Aztec  Company  were  willing  that 
the  Board  of  Control  should  cancel  the  provisional  contract 
agreed  upon,  and  this  opened  the  way  for  the  Controllers  to 
call  for  fresh  tenders.  The  injunction  was  originally  granted 
on  the  ground  that  the  Controllers  had  exceeded  their  au- 
thority. 

The  City  Council  of  New  Westminster,  B.C.,  have  en- 
dorsed an  agreement  with  the  Vancouver,  Victoria  and  East- 
ern Kailway  under  which  the  railway  company  will  liuild  and 
operate  industrial  tracks,  serving  the  leaseholders  on  the  im- 
proved water  front  area.  It  is  provided  that  the  city  may 
at  any  time  take  over  the  tracks  on  payment  to  the  company 
of  the  cost  of  construction,  should  the  city  desire  to  operate 
them.  Application  will  be  made  to  the  Railway  Board  for 
permission  to  proceed  with  the  work,  and  as  there  is  no  op- 
position on  the  part  of  the  other  railways  sucli  permission 
will  probably  be  granted  by  wire,  enabling  construction  to 
be  started  immediately. 

At  the  meeting  of  the  representatives  of  the  municipali- 
ties interested  in  the  construction  of  the  Toronto-Oshawa 
road  held  at  the  City  Hall,  Toronto  (as  noted  in  our  last 
issue)  Mr.  W.  A.  McLean  gave  the  costs  of  nine  different 
pavements.  The  cost  of  a  concrete  road  was  placed  at  $625,- 
000,  and  a  macadam  artd  gravel  roadway  at  $239,000.  Some 
of  the  representatives  stated  that  their  municipalities  could 
not  aflford  to  pay  for  a  concrete  pavement.  Mr.  McLean 
strongly  recommended  the  construction  of  a  macadam  and 
gravel  roadway.  He  said  that  it  would  give  good  service  for 
the  probable  traffic  of  the  next  ten  years.  A  committee  was 
appointed  to  consider  further  Mr.  McLean's  report  and  to 
report  on  the  type  of  road  they  would  recommend  to  be  built, 
and  also  to  consider  the  question  of  the  taxation  of  abutting 
lands  and  provision  for  the  maintenance  of  the  road.  It  is 
expected  that  the  scheme  will  be  worked  out  amicably. 

Over  a  million  dollars  has  been  spent  by  the  Ford  Mo- 
tor Company  of  Canada  on  buildings  in  Canada  during  the 
last  year.  These  include  new  branch  buildings  and  assem- 
1)ly  plants  at  Montreal,  Toronto,  and  London,  and  an  addi- 
tion to  their  factory  at  Ford,  Ont.  The  Montreal  building, 
which  cost  a  quarter  of  a  million  dollars,  opened  its  doors 
on  January  23rd,  when  it  housed  the  annual  Montreal  Mo- 
tor Show.  The  Toronto  branch  building  cost  over  $325,000, 
and  was  opened  late  in  February.  The  London  building  was 
ready  for  use  about  the  middle  of  March,  and  cost  $140,000. 
The  factory  addition  at  Ford,  Ont.,  involving  an  expendi- 
ture of  $300,000,  is  now  practically  completed.  The  building 
of  the  present  addition  added  130,000  square  feet  of  floor 
space,  bringing  the  total  floor  area  up  to  more  than  nine 
acres.  Plans  are  now  under  way  for  buildings  of  equal  mag- 
nitude in  Winnipeg  and  other  branch  cities,  and  it  is  stated 
that  work  will  be  started  on  these  in  the  near, future. 

According  to   Mr.   W.   W.   Butler,   Vice-President   of   the 


Canadian  Steel  Foundries,  Limited,  and  the  Canadian  Car 
and  Foundry  Company,  he  has  been  successful  in  closing  a 
contract  in  Petrograd  for  five  million  artillery  shells.  This 
is  said  to  be  one  of  the  largest  contracts  ever  given  by  Rus- 
sia for  foreign-made  ammunition.  The  shells  will  be  manu- 
factured in  Canada,  and'  will  be  delivered  to  the  order  of  the 
Russian  Government  at  Canadian  ports.  There  has  been 
some  delay  in  securing  the  machinery  to  make  tlie  shells  for 
this  t)rder,  but  it  is  anticipated  that  the  necessary  latlics,  etc., 
will  be  installed  by  the  middle  of  July,  when  day  and  night 
crews  will  be  put  to  work.  The  company  will  do  both  the 
forging  and  the  macliining. 


Portable  Asphalt  Mixing  Plant 

Anew  portaljle  asphalt  mixing  plant  having  a  number 
of   distinctive   features   has   just   been   put   on    the 
market.     For  a  plant  of  its  size  and  cost  it  is  un- 
usual in  having  a  minimum  capacity  of  800  square 
yards  of  two-inch  sheet  asphalt  topping  jier  day  of  ten  hours. 
The  capacity  for  asphaltic  concrete,  Topeka  mix,  or  asphalt 
macadam   is  much  larger. 

The  mixing  platform  of  the  plant  is  so  elevated  that  a 
wagon  can  be  driven  under  it  to  receive  the  load  from  the 


Plant  in  operation. 

mixer  without  elevating  the  plant  on  its  wheels  or  excavating 
for  this  purpose.  The  platform  is  arranged  for  one-man 
operation,  the  levers  for  controlling  clutches  and  plant  be- 
ing within  easy  reach.  The  mixer  is  a  two-shaft,  pugmill 
type,  with  removable  side  and  end  liners;  it  is  provided  with 
two  full  sets  of  blades,  the  l)inder  being  solid  manganese. 
The  sand-measuring  box  and  asphalt  bucket  are  supported 
on  scales.  A  drying  drum  of  special  construction  has  been 
designed  for  this  plant  to  obviate  the  difiiculties  so  often 
encountered  in  heating  a  sufficient  amount  of  sand  and  stone. 
Features  that  count  in  the  economical  upkeep  of  such  plants 
as  this  are  the  removable  steel  wearing  plates  in  the  material 
chutes  and  chilled   rims  for  all  chain   sprockets. 

As  illustrated,  the  plant  would  be  operated  as  two  units. 
the  second  unit  being  the  asphalt  kettle.  The  mi.xing  plant 
is  also  supplied  without  boiler  and  engine.  In  other  words, 
the  contractor  or  municipality  already  provided  with  a  port- 
able boiler,  engine  and  kettles  can  secure  the  mixing  plant 
without  making  an  additional  investment  for  these  units. 

The  plant  is  designed  especially  to  meet  the  requirements 
of  contractors  and  municipalities  having  new  construction 
and  maintenance  work  to  perform  in  scattered  territory,  or 
in  an  amount  insufficient  to  make  a  stationary  plant  econ- 
omical. It  is  the  product  of  the  Iroquois  Works  of  the 
Barber  Asphalt   Paving  Company,   Buffalo,   N.   Y. 
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A  New  Type  of  Drag-Line  Bucket 

AFTI'^R  a  five-year  try-oul  on  the  C  alumct-Sag  and 
North  Shore  channels,  which  arc  additions  to  the 
large  system  of  the  Chicago  drainage  canals,  a 
new  form  of  drag-line  bucket,  as  illustrated  here- 
with, is  being  introduced  to  the  trade.  It  is  a  back-dumping 
bucket,  and  consists  of  a  shell,  pulling  bail,  and  a  combina- 
tion hoisting  bail  and  back  gate.  In  its  digging  position  the 
pulling  bail  is  connected  to  the  shell  at  points  above  its 
centre  of  gravity.  The  pulling  bail  is  also  connected  by 
means  of  links  to  the  hoisting  bail  and  back-gate  in  such  a 
manner  that  tension  on  the  drag-line  closes  the  gate  and 
keeps  it  closed.  When  the  bucket  is  suspended  on  the  hoist- 
ing bail  and  the  tension  on  the  drag-line  is  released  the  back 
of  the  shell  tips  down  away  from  the  back-gate,  allowing 
the  load  to  slide  and  drop  out.  Bronze  sliding  blocks  carried 
in  slots  in  the  shell  connect  it  with  the  pulling  bail,  and  these 
slots  give  the  required  motion  to  the  link  connec- 
tions to  permit  the  bucket  to  dump  when  the  ten- 
sion on  the  drag-line  is  released.  Special  attention 
is  given  to  the  flexibility  of  the  bucket,  and  binding 
in  any  of  the  parts  is  prevented  by  the  provision 
of  loose-litting  connections.  All  standard  buckets 
are  equipped  with  teeth  bolted  to  the  digging  edge 
at  an  angle  to  give  the  proper  "suck."  Rock  teeth 
set  at  the  ])roper  angle  are  furnished  with  the  bucket 
for  heavy  digging  in  rock.  The  teeth  are  tipped 
with  manganese  steel  points,  which  can  be  replaced 
when   worn. 

The  construction  of  the  bucket  is  simple,  and 
repairs  can  be  made  in  the  field  with  the  average 
contractor's  tool  or  shop  equipment.  All  bushings 
are  made  from  bronze  and  steel  tubing. 

The  bucket  is  operated  with  two  single-part 
lines — a  drag-line  and  a  hoist-line.  By  the  manipu- 
lation of  these  two  lines  the  bucket  is  placed  in  dif- 
ferent positions.  The  bucket  may  be  luade  to  dig 
at  any  slope  desired  by  varying  the  tension  on  the 
hoist-line  while  paying  it  out.  When  the  bucket  is 
filled  it  is  raised  to  the  dumping  position  at  the 
end  of  the  boom  by  pulling  in  on  the  hoist-line 
while  keeping  the  drag-line  taut.  When  the  ten- 
sion on  the  drag-line  is  released  the  bucket  is 
dumped.  The  shell  automatically  resumes  its  closed 
position   after   dumping. 

As  the  bucket  is  hack  dumping  the  load  is  al- 
ways thrown  away  from  the  machine,  and  the  cen- 
trifugal force  imparted  by  the  swinging  of  the  hoom 
assists  the  dumping  of  the  load  beyond  the  radius 
of  the  machine.  Both  bails  are  very  short,  and  per- 
mit the  bucket  to  dig  right  up  to  the  machine. 

The  bucket  was  designed  by  Mr.  Shrtable,  of 
the  contracting  tirm  of  Shnable  &  Quinn,  for  use 
on  their  work  on  Section  10  of  the  Calumet-Sag  Canal.  The 
patents  on  this  drag-line  bucket  have  been  purchased  by  the 
Brown  Hoisting  Machinery  Company,  of  Cleveland.  Ohio, 
who  are  now  manufacturing  the  bucket  as  a  Brownhoist 
product. 


Mr,  J.  K.  Carrcau.  dealer  in  and  manufacturer  of  church 
ornaments,  decorations  and  furniture,  has  taken  offices,  show 
rooms,  and  manufacturing  premises  at  l.T  Notre  Dame  Street 
East,  Montreal.  He  has  had  many  years'  experience  in  this 
line  of  business,  and  is  well  known  in  Catholic  ecclesiastical 
circles.  Mr.  Carrcau  supplied  the  dado,  communion  rail,  and 
table  for  St.  Charles  I^arish  Church.  Centre  Street,  Montreal: 
he  furnished  three  altars  and  baldequin,  the  Bishop's  throne 
and  pulpit,  etc.,  for  the  chapel  of  the  Clercs  of  St.  Viatcur  at 
Joliette,  Que.;  two  altars,  communion  furniture,  complete  set 
pf  $tatiQn8  of  the  cross  (in  artificial  marble),  for  the  Church 


of  St.  Francis  d'Assisis  at  Longue  Pointe,  and  many  other 
similar  contracts.  This  firm  make  a  specialty  oi  artificial 
marble,  statuary,  picture*,  and  religious  ornaments  such  as 
iire  to  be  found  in  all  Catholic  churches.  They  arc  the  only 
manufacturers  of  some  of  these  lines  in  Canada,  and  are 
among  the  leading  dealers  in  church  furnishings. 


The  Cranford  Construction  Company,  of  Cincinnati, 
Ohio,  have  secured  the  contracts  for  .Simplex  concrete  piling 
fgr  a  passenger  station  and  a  bridge  foundation  to  be  erected 
at  Johnstown,  I'a.,  for  the  Pennsylvania  Railroad. 


A  description  of  a  900-gallon  auto  flusher  for  street 
cleaning  work  forms  the  central  feature  of  a  catalogue  issued 
recently  by  the  Tiffin  Wagon  Company,  of  Tiffin.  Ohio,  who 
also  make  a  line  of  horse-drawn  motor  power  flushers  and 
motor-driven    and     horse-drawn     sprinklers,     besides     dump 


Dumping  drag-line  bucket. 

wagons  and  sanitary  garbage  carts.  .As  described  in  the 
catalogue,  the  flusher  is  mounted  on  a  motor  truck  chassis 
(built  by  the  same  company),  and  an  extra  four-cylinder 
gasrrline  engine  on  the  rear  end  of  the  chassis  drives  a  two- 
stage  centrifugal  pump  with  a  capacity  up  to  sixty  pounds 
pressure.  The  tank  may  be  filled  from  hydrant  or  standpipe. 
or  from  streams  or  cisterns  if  desired,  in  which  case  a  special 
attachment  is  provided.  The  flusher  nozzles  are  provided 
with  universal  joints,  enabling  two  streams  of  water  to  be 
directed  at  any  angle. 


The  Canadian  Pacific  Railway  Construction  Corps,  un- 
der Lieut-Col.  C.  W.  Ramsay,  of  the  C.  P.  R.,  have  arrived  in 
England.  The  corps,  which  trained  in  St.  John.  \.B..  took 
with  them  a  large  supply  of  equipment  for  building  railways 
and  bridges. 
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Waterworks  Sewerage  and 
Roadways 

Amherstburg,  Ont. 

The  Town  Council  have  been  peti- 
tioned to  lay  a  pavement  on  Sandwich 
and  Aspley.  Streets.  Approximate 
length,  one  mile.     Clerk,   G.   E.   PuKord. 

Bathurst,  N.B. 

The  City  Clerk,  John  G.  Staut,  will  re- 
ceive tenders  until  8  p.m.,  July  10th,  for 
the  construction  of  a  dam,  power  house, 
boiler  house,  piping,  pumping  station, 
mains,  sewer  pipe,  manholes,  and  a 
standpipe,  with  a  capacity  of  405,000 
gallons.  Plans  and  specifications  with 
the  Clerk. 

Beamsville,  Ont. 

The  Towp  Council  have  had  plans 
drawn  for  concrete  sidewalks  to  be  laid 
on  a  number  of  streets  by  day  labor. 
Clerk,  W.   D.  Fairbrother. 

The  Tow'n  Council  contemplate  lay- 
ing about  }i  mile  of  pavement.  Clerk, 
W.   D.   Fairbrother. 

Didsbury,  Aha. 

The  Town  Council  are  considering  the 
construction  of  a  quantity  of  cement 
sidewalks.     Clerk,  A.  Brusso. 

Fort  Erie,  Ont. 

A  by-law  has  been  carried  providing 
for  the  construction  of  a  coiicrete  road 
from  the  North  Line  to  BufTalo  Ferry, 
and  of  a  number  of  village  streets.  Town 
Clerk,  W.  Simmonds. 

Grimsby,  Ont. 

Plans  are  being  prepared  for  paving  to 
be  laid  on  all  streets  excepting  Main 
Street,  which  will  be  paved  by  the 
County.     Town  Clerk,  C.  H.  Bromley. 

Guelph,  Ont. 

The  City  Engineer  is  preparing  plans 
for  the  construction  of  concrete  side- 
walks on  Harris  Street,  and  of  a  30-inch 
concrete  pipe  on  Dundas  Road.  Clerk, 
T.  J.  Moore. 

Harwich  Township,  Ont. 

The  Township  Council  have  decided 
to  lay  a  number  of  tile  drains.  Work  to 
commence  very  shortly.  Clerk,  G.  W. 
Riseborough,   Blenheim,  Ont. 

Moulton  Township,  Ont. 

The  Township  Council  will  receive 
tenders  until  noon,  July  14lh,  for  the 
construction  of  a  drain.  Work  to  in- 
clude about  37,000  cubic  yards  of  exca- 
vation. Plans  and  specifications  with 
the  Township  Clerk,  G.  A.  DuFf,  R.  R. 
No.  1,  Low  Banks,  Ont.,  and  with  A.  M. 
Jackson,  Engineer,  Temple  Building, 
Brantford. 

Ottawa,.  Ont. 

Tenders  on  trenching,  cartage,  and 
laying  of  water  pipe  will  be  received  un- 
til August  3rd  by  the  Chairman  of  the 
Waterworks  Commission.  Plans  and 
specifications  at  offices  of  the  Water- 
works Engineer,  R.  L.  Haycock,  and  of 


the  Consulting  Engineer,  S.   B.   MacKae, 
Sparks  Street. 

The  Chairman  of  the  Waterworks 
Commission  will  also  receive  tenders  un- 
til August  3rd  on  the  supply  of. high  lift 
pumps  and  motors  for  ]_,emicu.K  Island. 
Plans  and  specifications  with  the  above 
Engineers. 

Pelham  Township,  Ont. 

Tenders  on  drainage  work  will  l)c  re- 
ceived until  July  IGtli  by  the  Township 
Clerk,  A.  N.  Armbrust,  kidgeville.  Plans 
and  specifications  with  tl^ie  Clerk. 

Sackville,  N.B. 

The  Town  Council  arc  considering  . 
two  suggestions  for  an  addition  to  the 
waterworks,  viz.: — the  erection  of  a 
large  tank  or  the  purchase  of  an  auto- 
matic pump  at  a  cost  of  about  $3,000, 
Clerk,   Thomas   Murray. 

Sudbury,  Ont. 

The  Town  Council  contemplate  laying 
a  quantity  of  pavement.  Clerk,  W.  J. 
Ross. 

Thurlow  Township,  Ont. 

Tenders  on  the  construction  of  con- 
crete walks  will  be  received  until  July 
20th  by  the  Trustees  of  School  District 
No.  1.  Secretary,  W.  C.  McDonald. 
R.  F.   D.   109,   Belleville. 

Toronto,  Ont. 

W.  A.  McLean.  Provincial  Highways 
Engineer,  Parliament  Buildings,  has  re- 
ported that  the  cost  of  the  Toronto- 
Oshawa  highway  will  be  about  $625,000 
for  concrete  construction,  and  $239,000 
for  macadam  and  gravel.  He  has  recom- 
mended the  latter  method. 

CONTRACTS  AWARDED 

Calgary,  Alta. 

The  contract  for  paving  at  Hudson's 
Bay  Reserve  has  been  let  by  the  City 
Council  and  the  Hudson's  Bay  Company 
to  the  Crown  Paving  Company,  Rideau 
Park,  at  $125,000. 

Eastview,  Ont. 

The  contract  for  laying  concrete  and 
sandstone  block  sidewalks  on  Montreal 
Road  has  been  let  by  the  Town  Council 
to  D.  Desjardins,  Eastview.  Approxi- 
mate  cost,  $9,000. 

Grey  Township,  Ont. 

The  Township  Council  have  awarded 
the  contract  for  the  construction  of  the 
Beauchamp  drain  to  August  Guhr.  Sea- 
forth,  Ont.  Approximate  cost,  $23,000. 
Work  has  been  commenced. 

Saanich,  B.C. 

A  contract  for  grading  on  North  Qua- 
dra Street  has  been  let  by  the  Town 
Council  to  Jones  &  Rant,  Limited, 
Saanich,  at  $8,688. 

St.  'Vital,  Man. 

Contracts  for  laying  concrete  pave- 
ment have  been  let  by  fhe  Municipality 
to      Guilbault     Company,      Limited,     St. 


Boniface,  for  St.  Anne's  Road,  and  part 
of  St.  Mary's  Road,  and  to  T.  Jackson 
&  Sons,  370  Colony  Street,  Winnipeg, 
for  the  remainder  of  St.  Mary's  Road. 

Sydney,  N.S. 

Tlie  City  Council  have  let  the  con- 
tract for  the  erection  of  the  pump  house 
at  Middle  Lake  to  Chappell  Bros.  Com- 
pany, Limited,  62-80  Brooklands  Street, 
at  $13,000,  and  for  the  supply  of  pumps 
to  the  Turbine  Equipment  Company, 
Limited,  C.   P.   R.   Building,  Toronto. 

Whitby,  Ont. 

The  Town  Council  have  let  a  contract 
for  the  construction  of  approximately 
50,000  square  feet  of  cement  sidewalks 
and  crossings  to  J.  T.  Hornsljy,  Athol 
Street,  at  9.4c.  per  foot. 

Wingham,  Ont. 

The  Town  Council  have  let  a  contract 
for  the  construction  of  sewers  on  St. 
Patrick  Street  to  T.  J.  McLean  &  Com- 
pany, Wingham,  and  on  John  and  Min- 
nie Streets  to  Greenaway  &  Guest, 
Wingham. 


Railroads,  Bridges  and  Wharves 

Arden,  Man. 

The  Municipality  of  Lansdowne  are 
considering  the  erection  of  a  reinforced 
concrete  bridge  over  White  Mud  River. 
One  span,  90  feet  long,  roadway  18  feet 
wide.  Secretary,  M.  E.  Broughton,  Ar- 
den. 

Broaidview,  Sask. 

The  Canadian  Pacific  Railway  are  re- 
ceiving tenders  on  waterproofing  work 
in  connection  with  the  construction  of  a 
concrete  subway.  Plans  and  specifica- 
tions with  the  Divisional  Engineer,  J.  S. 
Holden,  Winnipeg. 

Dover  Township,  Ont. 

Tenders  on  the  construction  of  two 
steel  and  concrete  bridges  will  be  re- 
ceived until  July  10th  by  P.  Antaya, 
Paincourt.  Plans  and  specifications 
with  the  Township  Clerk,  J.  Welsh, 
Chatham,  and  the  Engineer,  W.  G.  Mc- 
George,  153  Queen  Street,  Chatham. 

Grey  County,  Ont. 

Tenders  on  the  construction  of  three 
concrete  arch  bridges  will  be  received 
until  6  p.m.,  July  10th,  by  the  County 
Clerk,  F.  H.  Rutherford,  Owen  Sound. 
Plans  and  specifications  with  the  War- 
den, County  of  Bruce,  Burgoyne,  with  J. 
W.  Sinclair.  Tara.  with  the  Clerk,  and  at 
office  of  R.  McDowall,  Engineer,  635 
Second  Avenue  W.,  Owen  Sound. 

Melanchton  Township,  Ont. 

The  Township  Engineer.  1.  Traynor, 
Dundalk,  is  preparing  plans  for  four  re- 
inforced concrete  bridges  for  the  Town- 
ship Council. 

Renfrew  County,  Ont. 

The  Township  Engineer,  J.  L.  Morris, 
Pembroke,  has  prepared  plans  for  a 
bridge    between    Stafford    Township    and 
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Pembroke.     Clerk,    R.  J.    Rooney,    Pem- 
broke. 

CONTRACTS  AWARDED 

Brant  County,  Ont. 

Work  is  to  .start  at  once  on  the  erec- 
tion of  two  steel  and  concrete  bridges 
for  the  County  Council.  The  contract  for 
steel  has  been  let  to  Hamilton  Bridse 
Works  Company,  Limited,  Hamilton,  at 
.'51,8,')4,  and  for  concrete  work  to  G. 
Thompson,  23."!  West  Mill  Street,  Brant- 
ford,  at  $a,!)00. 

Edmonton,  Aha. 

The  ICdmonton,  Dunvcgan  &  B.  C. 
Railway  have  let  the  contract  for  the 
construction  of  about  (10  miles  of  rail- 
road between  Spirit  I^ake  and  Grande 
Prairie  to  G.  H.  Webster,  llilti  Prospect 
Avenue,  Calgary. 

Farnham,  Que. 

The  Municipality  have  let  the  contract 
for  the  concrete  work  and  construction 
of  approaches  for  several  bridges  to  An- 
dre Choiniere,  Farnham. 

La  Baie  St.  Paul,  Que. 

The  general  contract  for  an  addition 
to  the  dam  for  L'Hospice  de  la  fiaie  St. 
Paul  has  been  awarded  to  Baie  St.  Paul 
Electric  Company,  at  .$:!,, ^OO. 

Lanark  County...  Ont. 

The  County  Council  have  awarded  a 
contract  for  the  erection  of  a  bridge  over 
the  Clyde  River  to  the  Ontario  Bridge 
Company,  Crown  Building,  Toronto,  at 
$8,9.50.  Steel  girder  construction,  ce- 
ment piers,  abutments,  and  floor. 

Linidsay,  Ont. 

The  contract  for  the  construction  of  a 
bridge  over,  the'  Scugog  River  for  the 
Department  of  Public  Works,  Ottawa, 
has  been  let  to  Hamilton  Bridge  Works 
Company,  Limited,  Bay  Street  N.,  Ham- 
ilton. 

Simcoe  County,  Ont. 

■riie  County  Engineer,  F.  Barber,  .57 
Adelaide  Street  E.,  Toronto,  is  in  the 
market  for  supplies  for  the  construction 
of  bridge  abutments. 


Public  Buildings,  Cliurches 
and  Schools 

Bryant,  Sask. 

Tenders  on  the  erection  of  a  school 
for  the  Trustees  of  School  District  No. 
'a.'iOS  will  be  received  until  July  yth  by 
the  Secretary,  Andre  Waltoii.  Plans  and 
specifications  from  the  Secretary,  Mer- 
cury OtVice,  Estevan.  and  from  Water- 
man &  Waterbury,  115-118  Donahue 
Building,   Regina. 

Charlottetown,  P.E.I. 

Tenders  on  repairs  to  Grace  Methodist 
Church  and  parsonage  will  be  received 
until  July  15th  by  R.  E.  Mutch,  c/o  R. 
E.  Mutcli  S:  Company,  77  Grafton  Street. 
S|)ecilications  with  Mr.  Mutch. 

Dartmouth,  N.S. 

Tenders  will  be  received  until  4  p.m., 
July  12th,  by  R.  C.  Desrochers,  Depart- 
ment of  Public  Works.  Ottawa,  for  in- 
terior (ittings  for  the  Post  OtVice.  Plans 
and  specilications  with  E.  H.  Whalpley. 
Clerk  of  Works,  Dartmouth,  W.  Bishop, 
Inspector,  Dominion  Buildings,  Halifax, 
and  at  the  Department,  Ottawa. 

Fairbank,  Ont. 

Tenders    will    bo    received    until    July 


10th  by  W.  DeacofT,  Duflfcrin  Street,  for 
repairs  and  painting  at  North  School, 
and  for  concrete  work  at  Vaughan  Road 
School.  Plans  and  specifications  with 
the  Architects,  Edwards  &  Saunders,  18 
Toronto  Street,  Toronto,  and  with  Mr. 
DeacofT. 

Hawkshaw,  N.B. 

A  church  is  Ijcing  built  by  day  labor 
for  the  Baptist  ("ongrcgatkjn.  Estimat- 
ed cost,  $:i,000.  Seating  will  be  required. 
Chairman  of  the  Building  Committee,  G. 
I".   Burden,   Poquiock,  N.B. 

Kingsville,  Ont. 

W.  Valentine,  Secretary  to  the  Board 
of  Education,  will  receive  lenders  for  the 
installation  of  closets  and  septic  tanks. 
Plans  and  specifications  to  be  furnished 
by  tenderers. 

Lake  Johnson,  Sask. 

The  Trustees  of  School  District  No. 
2405  have  been  empowered  to  borrow 
$;i,500  for  the  erection  and  equipment  of 
a  school.     Treasurer,  A.  Rutledgc. 

Peterborough,  Ont. 

Plans  are  being  prepared  for  repairs 
to  the  County  Court  House.  Clerk,  E. 
M.  Elliott. 

Port  Colborne,  Ont. 

Plans  and  specifications  for  a  Public 
School,  estimated  to  cost  .$.15,000,  have 
been  submitted  to  the  Board  of  Educa- 
tion by  the  .Architect,  C.  M.  Borter,  102 
Main    Street,   Niagara   Falls  South. 

Sayabec,  Que. 

The  School  Commissioners  are  build- 
ing a  school  by  day  labor,  at  an  estimat* 
ed  cost  of  $20,000.  Secretary,  T.  Leves- 
que. 

Toronto,  Ont. 

The  Board  of  Education  will  receive 
tenders  until  July  l.Uh  for  the  enlarge- 
ment of  Mc  Murrich  School  and  for  mid- 
summer repairs  at  various  schools. 
Plans,  etc.,  at  office  of  the  Building  Su- 
perintendent, City  Hall. 

Wadena,  Sask. 

The  Trustees  of  School  District  No. 
14:!5  have  been  authorized  to  borrow 
$3,000  for  construction  of  foundations 
and  repairs  to  school,  and  for  various 
other  improvements.  Treasurer,  L.  C. 
Wirtz,  Dana. 

Wickam  West,  Que. 

The  erection  of  a  school,  estimated  to 
cost  $5,000,  is  being  considered  by  the 
School  Commissioners.  Secretary,  .V.  J. 
V'anasee. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  contract  for  wiring  at  the  Barlon 
Street  Hispital  has  been  let  by  the  City 
Council  to  CuUey  &  Breay,  35  King 
Street  W. 

Newcastle,  N.B. 

The  contract  for  the  installation  of  an 
elevator  in  the  Miramichi  Hospital  has 
been  let  to  the  Otis-Fensom  Elevator 
Company,  146  Hollis  Street,  Halifax. 

Newport,  Que. 

I.  H.  Martin  &  Kils,  Trois  Pistocs,  are 
erecting  a  church  for  the  Roman  Catho- 
lic Congregation,  estimated  to  cost  about 
$78,000.  Stone  and  brick  construction, 
zinc  roofing. 

Regina,  Sask. 

Work  has  been  started  on  the  erection 


of  a  hospital  and  nurses'  home  by  the 
general  contractors.  L.  Poole  &  Emery, 
Smith  Street  and  Twelfth  Avenue.  The 
contract  for  millwork  has  been  let  to 
Gushing  Bros.,  Dewdney  Street,  and  for 
heating  and  plumbing  to  the  Capital 
Plumbing  &  Heating  Company,  1.^04 
Eleventh  Avenue.  Approximate  cost. 
$20,000. 

St.  Louis  de  Courville,  Que. 

In  connection  with  the  church  in 
course  of  erection,  the  contract  for  heat- 
ing, plumbing,  and  electrical  work  has 
been  let  to  Jobin  &  I'aquet,  Abraham 
Hill,  Quebec,  and  for  painting  to  the  gen- 
eral contractors,  EIz,  Mctivicr  &  St»n,  St. 
Damien. 

Toronto.  Ont. 

The  Johnson  Heat  Regulator  Com- 
pany, 118  Adelaide  Street  W..  have  been 
awarded  contracts  for  heat  regulators  at 
Rosedale  and  Jesse  Kctchum  Scho<ds. 

The  Board  of  Education  have  award- 
ed the  following  contracts  for  plumb- 
ing:—Brown  Street  School.  Balmy 
Beach,  A.  E.  Melhuish,  1174  College 
Street,  $1,519;  Pape  Avenue.  Purdy  Man- 
sell  Company,  61  Albert  Street,  $79«; 
F:arl  Grey,  J.  R.  Seager.  799  College 
Street.  $1,065:  Humberside.  Earlscourt, 
R.   Paferson,  907   Keele  Street.  $1,697. 


Business  Buildings  and  Indus- 
trial Plants 

Camrose,  Aha. 

Tenders  on  the  erection  of  a  telephone 
exchange  building  will  be  received  until 
noon  July  9th,  by  The  Deputy  Minister 
of  Public  Works.  Edmonton.  Plans  and 
specifications  at  offices  of  the  Provin- 
cial .Architect.  Edmonton,  and  of  the  De- 
part of   Public   Works,  Calgary. 

Gananoque,  Ont. 

The  .Steel  Company  of  Canada  are 
considering  the  erection  of  an  addition 
to  their  factory  on  Mill  Street.  Stone 
construction,  composition  paper  roof- 
ing. .Approximate  cost,  $3,000.  Man- 
ager.  F.    B.   Cowan. 

Glencoe,  Ont. 

John  McV'icar.  Ferguson's  Crossing. 
Glencoe  P.O..  is  building  farm  buildings 
estimated  to  cost  $3,500.  Frame  con- 
struction. 

Katesville,  Ont 

I-arm  buildings  are  being  erected  by 
J.  Godard.  .Ailsa  Craig  P.  O.  Approxi- 
mate cost  $3,000. 

Montreal,  Ont. 

.\.  Racine.  Limited.  1967  St.  Urbain 
Street,  have  commenced  the  erection  of 
a  carriage  factory,  estimated  to  cost 
about  $3,000.     Brick  construction. 

Moose  Jaw,  Suk. 

Tenders  on  alterations  to  business 
premises  for  E.  Matthews.  Maple  Leaf 
Hotel,  are  being  received  by  Reiliy. 
Dawson  &  Hancock.  Room  30,  Russell 
Block.  Brick  and  frame  construction. 
Estimated  cost.  $6,000. 

Oshawa,  Ont. 

The  erection  of  a  shell  factory  on 
Emma  Street  is  contemplated,  and  a  by- 
law providing  for  the  loan  of  $8,000  for 
this  purpose  will  be  voted  on  shortly. 
E.  L,  Crabtree.  c/o  the  Dominion  Ma- 
chinery Company.  82  .Adelaide  Street  E.. 
Toronto,  is  an  interested  party. 
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Paris.  Ont. 

Plans  of  stock  sheds  have  been  pre- 
pared for  W.  G.  Bailey  by  L.  A.  War- 
dell,  110  Hunter  Street  W.,  Hamilton. 
Frame  construction,  concrete  founda- 
tion. 

Red  Deer,  Alta. 

Tenders  on  the  construction  of  a 
warehouse  on  Gactz  Avenue  N.  for  Nash 
Bros..  Minneapolis,  Minn,,  will  be  re- 
ceived until  July  12th  by  Seymour  & 
Dawe,  Architects,  5  Gaetz  Avenue  N. 
Brick  construction,  concrete  flooring, 
patent   roofing. 

St.  John,  N,B. 

Work  has  been  started  by  day  labor 
on  the  construction  of  a  warehouse  for 
C.  H.  Peters  &  Sons,  Limited,  Ward 
Street,     .'\pproxiniate  cost,   $10,000. 

Sydney,  N.S. 

The  building  now  in  course  of  erection 
for  the  B.  Atkinson  Estate  will  be  fin- 
ished as  stores  and  apartments,  the  ar- 
rangements with  regard  to  a  theatre  hav- 
ing been  abandoned. 

Tavistock,  Ont. 

Krug  Bros,  arc  building  a  store  on 
Woodstock  Street.     Brick  construction. 

Toronto,  Ont. 

W.  Watson,  No.  2,  The  Maples,  Bain 
Avenue,  has  commenced  work  on  altera- 
tions and  additions  to  stores  and  resi- 
dences at  612  Logan  Avenue.  Brick 
construction,  felt  and  gravel  roofing. 
Approximate  cost,  $3,000. 

Work  has  been  resumed  on  the  erec- 
tion of  stores  and  apartments  at  1830 
Queen  Street  E.,  by  Griinshaw  Bros.,  34 
Brookmount  Road.  Brick  construction, 
tar  and  gravel  rooting.  Approximate 
cost,  $15,000.' 

Welland,  Ont. 

The  erection  of  two  stores  and  a  flat 
on  Main  Street  is  contemplated  by  H. 
Kaplin.     Estimated  cost,  $10,000. 

Windsor,  Ont. 

J.  C.  Pennington,  Labelle  Building,  is 
prepai-ing  plans  for  alterations  to  busi- 
ness premises  on  Dougal  Street  for  J.  F. 
Smythe,  150  Ouellette  Avenue.  Esti- 
mated  cost,   $3,500. 

Yarmouth,  N.S.  ' 

Tenders  on  the  erection  of  a  station 
for  the  Halifax  &  South  Western  Rail- 
way will  be  received  until  noon,  July 
17th,  by  the  General  Superintendent,  J. 
Bain,  Bridgewater,  N.S.  Plans  and  spe- 
cifications with  the  General  Freight  & 
Passenger  Agent,  Halifax,  with  the 
Agent,  Yarmouth,  and  witli  the  General 
Superintendent. 

CONTRACTS  AWARDED 

Auburn,  Ont. 

David  Lochart  lias  let  the  general  con- 
tract for  remodelling  farm  buildings  to 
James  McGill.     .Approximate  cost,  $3,000. 

Hagersville,  Ont. 

A  branch  is  being  erected  at  Howard 
and  King  Streets  for  the  Union  Bank  of 
Canada,  Winnipeg,  Man.  The  contract 
for  carpentry  has  been  let  to  R.  A. 
Nicholson,  4  Hamilton  Avenue,  Mount 
Hamilton,  the  roofing  contract  to  H.  W. 
Johns-Manville  Company,  19  Front 
Street  E.,  Toronto,  the  painting  con- 
tract to  E.  Foley,  35  Oak  Avenue,  Ham- 
ilton, the  contract  for  plumbing  to 
Staunton    &    Mitchell,    173    York   Street, 


Hamilton,  and  for  electrical  work  to 
CuUey  &  Breay,  35  King  Street  W., 
Hamilton. 

Montreal,  Que. 

The  contract  for  the  erection  of  a 
garage  at  Ann  and  Ottawa  Streets  for 
the  Montreal  Light.  Heat  &  Power 
Company  has  been  let  to  T.  L.  McBean, 
39a  Belmont  Street.     Steel  construction. 

Moose  Javtr,  Sask. 

The  F.  W.  Woolworth  Company  have 
let  the  contract  for  alterations  to  their 
store  to  Poole  &  Emery,  20  Russell 
Block.  Approximate  cost,  $10,000.  Cana- 
dian Manager,  R.  Connable,  Queen  and 
Yonge  Streets,  Toronto. 

Ottawa,  Ont. 

The  contract  for  the  erection  of  a  gar- 
age on  Frank  Street  for  J.  B.  and  W.  H. 
Eraser,  50  Robert  Street,  has  been  let 
to  S.  F.  Smith.  448  McLeod  Street. 
Brick  construction,  stone  foundation, 
felt  and  gravel  roofing.  Estimated  cost. 
$5,000. 

St.  John,  N.B.  , 

In  connection  with  the  stores  being 
built  for  Scovil  Bros.,  Limited,  King 
Street,  the  contract  for  tile  work  has 
been  awarded  to  Nonneman  Tiling  Com- 
pany, 254  Union   Street. 

Work  has  been  commenced  on  re- 
modelling the  Bank  of  British  North 
America  at  Union  and  Sydney  Streets 
by  Edward  Bates  &  Son.  73  Duke  Street. 
Approximate   cost,  $9,000. 

In  connection  with  the  stores  to  be 
erected  at  55-57  King  Street  for  Scovil 
Bros.,  Limited,  the  contract  for  prism 
glass  has  been  let  to  Luxfer  Prism  Com- 
pany, Limited,  100  King  Street  W.,  To- 
ronto, and  the  plastering  contract  to  the 
general  contractors,  B.  Mooney  &  Sons, 
112  Queen  Street.  Contract  for  electri- 
cal work  and  fittings  not  let. 

Toronto,  Ont. 

Alterations  are  being  made  to  offices 
at  Yonge  and  Victoria  Streets  for  the 
Confederation  Life  .Association.  Yonge 
and  Richmond  Strctes.  The  contract 
for  masonry  has  been  let  to  Brown  & 
Love.  46  Price  Street.  .Approximate 
cost,  $10,000. 

Windsor,  Ont. 

The  general  contract  for  alterations  to 
a  billiard  parlor  for  W.  McGregor  has 
been  let  to  R.  Westcott,  55  Oak  Street. 
Approximate  cost,  $5,000.  .Architect,  J. 
C.   Pennington,   Labelle   Building. 


Residences 

Alderville,  Ont. 

Tenders  on  the  erection  of  a  teacher's 
residence  on  the  Indian  Reserve  will  be 
received  until  noon.  July  22nd,  by  Dun- 
can C.  Scott.  Department  of  Indian  Af- 
fairs, Ottawa.  Plans  and  specifications 
at  the  Post  Offices.  Cobourg  and  Alder- 
ville, at  the  office  of  W.  R.  Coyle.  Indian 
-Agent,  Roseneath,  and  at  the  Depart- 
ment. 

Beamsville.  Ont. 

Robert  Culp  is  building  a  frame  and 
reinforced  concrete  residence.  Estimat- 
ed cost,  $3,500. 

Crowland  Township,  Ont. 

Fred  Hogue,  Myrtle  Avenue,  Wel- 
lancf.  is  considering  the  rebuilding  of  his 
residence. 

The  erection  of  a  residence  and  barn 


to  replace  those  destroyed  by  fire  is  be- 
ing considered  by  Charles  E.  Furry, 
R.  R.  No.  1,  Welland. 

Curt  Hill,  Sask. 

Tenders  on  the  erection  of  a  parson- 
age for  the  German  Lutheran  Congre- 
gation will  be  received  until  July  9th. 
Plans  and  specifications  with  E.  J. 
Luedtke,  Willmar  Street.  Frame  con- 
struction. 

Forest,  Ont. 

,\  residence  is  being  built  by  J.  Perre, 
Ann  Street,  at  an  estimated  cost  of  $3,- 
200.  Frame  and  white  brick  construc- 
tion. 

Grimsby  Twonship,  Ont. 

A  residence  is  being  built  at  Grimsby 
and  Queenston  Roads  for  John  Rudolph, 
Grimsby  Beach.  Pressed  brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.    Estimated  cost,  $4,000. 

R.  C.  Van  Dyke  is  erecting  a  resi- 
dence, estimated  to  cost  $3,500. 

Hull,  Que. 

.A  permit  for  the  erection  of  a  resi- 
dence has  been  issued  to  Edward  Pelle- 
tier.  Montcalm  Street.  Brick  construc- 
tion, stone  foundation.  Approximate 
cost,  $6,000. 

Lac  Aux  Saumons,  Que. 

Plans  of  a  residence  to  be  erected  for 
the  parish  have  been  prepared  by  Ouel- 
let  &  Levesque,  115  St.  John  Street. 
Quebec.  Frame  and  brick  construction, 
concrete  foundation,  metal  roofing.  Ap- 
proximate cost,  $4,000. 

Lakeside,  Que. 

A  contract  is  open  for  the  removal  of 
a  house  belonging  to  the  Marcil  Trust 
Company,  180  St.  James  Street.  Mon- 
treal. Particulars  from  J.  O.  'Harris, 
.\rchitect,  180  St.  James  Street,  Mon- 
treal. 

Ottawa.  Ont. 

The  erection  of  a  residence  on  Bell- 
wood  Street  is  being  considered  by  the 
Oakland  Land  Company,  c/o  C.  C.  Ray, 
58  Sparks  Street.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing.    Estimated  cost.  $4,500. 

B.  A.  Grison,  89  Fentiman  .Avenue,  is 
receiving  prices  on  plastering,  painting. 
heating,  plumbing,  and  electrical  work 
required  in  the  erection  of  two  resi- 
dences. 

C.  Goannis,  359  Le  Breton  Street,  is 
considering  the  erection  of  a  residence 
at  an  estimated  cost  of  $4,000.  Brick 
veneer  construction,  stone  foundation, 
sliingle  roofing.  Approximate  cost,  $4,- 
000. 

Poplar  Point,  Man. 

Tenders  on  the  erection  of  a  parsonage 
will  be  received  at  St.  .Anne's  Parson- 
age until  July  10th.  Plans  and  specifi- 
cations with  the  Pastor.  Rev.  J.  H.  Hill. 

Quebec,  Que. 

The  masonry  and  carpentry  work  in 
connection  with  the  residence  being  built 
on  Aberdeen  Street  by  E.  C.  Brochu. 
147  St.  Cyrille  Street,  will  be  done  by 
day  labor. 

Rauol  Gosselin,  171  First  Street,  is 
erecting  a  residence,  estimated  to  cost 
$6,000.  Brick  and  frame  construction, 
concrete  foundation,  metal  and  asbestos 
roofing. 

Alphonsc  Plante,  15  Kirouac  Street, 
has  commenced  the  erectioti  of  a  resi- 
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dence  on  Victoria  Street,  estimated  to 
cost,  $:i,000.  I'"rame  and  brick  construc- 
tion, concrete  foundation,  metal  and  as- 
bestos roofing. 

Toronto,  Ont. 

K.  C.  Vaiiglian,  32  Summtrliill  Gar- 
dens, is  erecting  a  residence,  estimated 
to  cost  $4,500.     Brick  construction. 

Tenders  on  the  purchase  and  removal 
of  three  residences  are  being  received 
by  W.  H.  Hinton,  1  Harshaw  Avenue, 
Secretary  to  School  .Section  No.  32, 
York. 

Verdun,  Que. 

Work  on  the  erection  of  a  residehce 
has  been  started  by  E.  Lamarre,  56  Ger- 
trude Street.  Brick  construction,  Ap- 
proxiihate   cost,   $:i,000. 

Westmount,  Que. 

Work  has  been  commenced  on  the 
erection  of  an  addition  to  the  residence 
of  F.  C.  Wilson,  40  Belvedere  Street,  by 
day  labor.     Estimated   cost,  $12,000. 

Windsor,  Ont. 

J.  C.  Pennington,  Architect,  LabcUe 
Building,  is  preparing  plans  for  a  flat  to 
be  erected  at  Fine  and'Pelissier  Streets. 
Estimated  cost,  $6,500.  Owner's  name 
withheld.  , 

Wolfville,  N.S. 

I'".  W.  Woodworth  is  about  to  start 
work  on  the  erection  of  a  frame  resi- 
dence, estimated  to  cost  $3,000. 

CONTRACTS  AWARDED 

Beauport,  Que. 

Work  has  been  commenced  on  the 
erection  of  a  residence  for  Alfred  Mar- 
cil.  The  general,  masonry,  and  carpen- 
try contracts  have  been  let  to  V.  Talbot, 
93  Morin  Street,  Quebec.  Estimated 
cost,  .$5,000. 

Bridgeburg,  Ont. 

B.  J.  McCormick  has  let  the  general 
contract  for  the  erection  of  a  residence 
to  Charles  Uavis.  General  contractor 
will  also  do  rooting  and  carpentry.  .Ap- 
proximate cost,  $3,300. 

The  contract  for  the  erection  of  a  re- 
sidence for  C.  E.  Hansel,  204  Ontario 
Street,  .St.  Catharines,  has  been  let  to  .\. 
Teal,  Bridgeburg.  Brick  veneer  con- 
struction.    .Approximate  cost,  $3,000. 

Charlcttetown,  P.E.I. 

The  healing  contract  in  connection 
with  alterations  to  the  Manse  of  St. 
James'  Church  has  been  awarded  to 
James  McEachern,  34  Upper  Queen 
Street,  and  the  plumbing  contract  to 
Bruce  Stewart  &  Company.  lH-20  Queen 
Street. 

Grimsby  Township,  Ont. 

riie  piaslering  contract  in  connection 
with  the  residence  being  erected  for  T. 
B.  Jarvis  has  been  let  to  Read  &  Brider, 
Beamsville. 

Hamilton,  Ont. 

Mrs.  E.  b'oster,  391  Dundurn  Street, 
has  let  the  following  contracts  for  the 
erection  of  a  residence  at  308  Dundurn 
Street: — masonry.  G.  E.  Gaylard,  54  La- 
morieux  Street;  carpentry  and  rooting,  J. 
T.  Tullock,  24  Sunset  .\venue;  plaster- 
ing, C.  J.  llartnup.  69  .\ikinan  .\venue: 
heating  and  plumbing.  Goodrain  Bros., 
248  King  Street  W.  Tainting  and  elec- 
trical work  not  let. 

J.  H.  Somerville,  28  Prospect  Street,  is 


about  to  build  a  residence  on  Leurster 
Avenue  and  has  let  the  masonry  to  K.  E. 
Jones,  Maple  Avenue,  the  plastering  con- 
tract to  E.  Mountain,  2  Kenilworth  Ave- 
nue, the  contract  for  heating  and  plumb- 
ing to  B.  Barnes,  and  for  electrical  work 
to  F".  Thornton,  174  Balmoral  Avenue. 
Painting  not  let.     Estimated  cost,  $3,500. 

Hensall,  Ont. 

The  general  contract  for  alterations  to 
the  residence  of  Dr.  Bean  has  been  let  to 
Thomas  Walsh,  and  the  carpentry  con- 
tract to  Roland  Cudmore. 

Hull,  Que. 

The  general  contract  for  the  construc- 
tion of  a  brick  and  stone  residence  for 
C.  Lebrun.  Cloutier  Hotel,  Albert  Street, 
has  been  awarded  to  Frank  Albert,  Chel- 
sea Road,  Wrightvillc.  Estimated  cost, 
$3,000. 

Kentville,  N.S. 

The  contract  for  the  construction  of  a 
frame  residence  for  John  Cross  has  been 
let  to  C.  Wright,  Wolfville.  Estimated 
cost,  $3,500. 

Lonidon,  Ont. 

Work  has  been  started  on  tlie  erection 
of  a  residence  for  Mrs.  T.  Dennis,  577 
Princess  Avenue,  by  Hyatt  Bros.,  288 
Egerton  Street.  Brick  construction, 
concrete  foundation,  shingle  roofing. 
Approximate  cost,  $4,000. 

I".  Corby,  44  Jacqueline  Street,  is  about 
to  erect  a  residence  for  T.  Brazier,  358 
South  Street,  at  an  estimated  cost  of 
$3,000.  I'^rame  and  white  brick  construc- 
tion. 

Work  has  been  started  on  the  erection 
of  a  residence  for  A.  J.  Haines,  West 
Avenue,  by  James  Chivas,  80  Tecumseh 
."Kvenue.  White  brick  veneer  construc- 
tion,    .^iiproximate  cost,  $3,000. 

Montreal,  Que. 

The  general  contract  for  the  erection 
of  a  residence  for  Mrs.  J.  McCormick, 
G65  LaSallc  Road,  Verdun  Ward,  has 
been  awarded  to  J.  Flynn,  473  St.  I'r- 
bain  Street.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 
Estimated  cost,  $4,0P0. 

Ottawa,  Ont. 

The  heating  contact  in  connection 
with  the  residenre  being  erected  on  Spa- 
dina  Avenue  by  J.  Villeneuve,  164  Bays- 
water  Avenue,  has  been  let  to  J.  H. 
Cameron,  2488  Lewis  Street,  the  plumb- 
ing contract  to  F.  Tapp,  36  .\rmstrong 
Street,  and  the  electrical  work  to  C.  C. 
Gould,  219  Florence  Street. 

Peterborough,  Ont. 

The  contract  for  the  erection  of  four 
residences  for  Joseph  Gray,  500  Gilchrist 
Street,  has  been  let  to  Olive  &  Lane. 
Brick  construction.  Estimated  cost.  $1,- 
800  each. 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a  residence  for  J.  Levy,  120  St.  Louis 
Road,  by  L.  H.  Peters.  Lmiited,  10  St. 
Angele  Street.    Approximate  cost,  $4,000. 

The  contract  for  masonry  and  plaster- 
ing for  the  residence  being'  erected  on 
.Aberdeen  Street  for  J.  E.  Roillard,  38  St. 
Marie  Street,  has  been  let  to  P.  R.  Tar- 
dif,  260  .\apoleon  Street.  Owner  will  do 
roofing,  heating,  plumbing,  and  electri- 
cal work. 

In  connection  with  the  erection  of  a 
residence  at  D'.Artigny  &  Ste.  Julie 
Streets  for  N.  Moisan,  23  D'.Xrtigny 
Street,  the  masonry  and  plastering  con- 


tract has  been  let  to  P.  Tardif,  860  Na- 
poleon Street.  Roofing  contract  not  yet 
awarded. 

The  carpentry  contract  in  connection 
with  the  residence  being  built  for  P. 
Paradis,  236  D'Ajjuilon  Street,  has 
been  let  'to  C.  Jobin,  168  Latour- 
nelle  Street,  and  the  roofing,  heat- 
ing, plumbing,  plastering,  and  wir- 
ing contracts  to  the  general  contrac- 
tor, E.  Cote,  3.58-360  Richelieu  Street. 
Painting  will  be  let  by  the  carpentry  con- 
tractor. 

Leon  Nadeau,  105  Franklin  Street,  has 
let  the  contract  for  masonry  in  connec- 
tion with  the  residence  being  built  on 
Aberdeen  Street  to  J.  B.  Verrett  &  Fils. 
190  Third  Avenue,  Limoilou.  Roofing 
not  let. 

P.  Paradis,  236  D'.Aguillon  Street,  has 
been  awarded  the  roofing  contract'  in 
connection  with  the  residence  being 
erected  on  Cartier  .\venue  by  \.  Cau- 
chon,  59  Dorchester  Street,  and  the  plas- 
tering contract  has  been  let  to  H.  Mar- 
cdux,  29  Colbert  Street. 

A  residence  is  being  built  for  Louis 
Frenetic,  78  Cremazie  Street,  by  Fren- 
ette  &  Ratte,  c/o  owner.  Urick  con- 
struction, concrete  foundation,  metal 
roofing.     .Approximate   cost,   $4,000. 

In  connection  with  the  residence  be- 
ing erected  on  Maisonneuve  .Avenue  by 
E.  Careau,  the  contract  for  masonry  and 
plastering  has  been  let  to  J.  B.  Verret 
&  Fils.  190  Third  .Avenue,  Limoilou. 
Carpentry  will  be  done  by  owner.  Roof- 
ing not  let. 

Toronto,  Ont. 

The  general  contract  for  the  erection 
of  a  pair  of  residences  for  Mrs.  C.  R. 
Taylor  has  been  awarded  to  William 
Taylor,  77  Fuller  Street.  Brick  con- 
struction, shingle  roofing.  .Approximate 
cost,  $3,500. 

E.  Churchill,  3  Orchard  Park  Boule- 
vard, is  building  a  residence  for  \.  E. 
Shier,  900  Queen  Street  E..  estimated  to 
cost  $3,500.  Brick  construction,  shingle, 
felt  and  gravel  roofing. 

F.  J.  Rowlin,  c/o  Office  Specialty  Com- 
pany, 97  Wellington  Street  VV..  has  com- 
pleted the  foundations  for  a  pair  of  resi- 
dences on  Keewatin  .Avenue,  and  has  let 
the  masonry  contract  to  Ellis  &  Son,  3iO 
Mount  Pleasant  Road.  Brick  construc- 
tion, shingle,  felt  and  gravel  roofing. 
.Approximate  cost,  $3,000. 

The  masonry  contract  for  additions  to 
the  residence  of  C.  W.  Beatty.  121  Sl 
George  Street,  has  been  let  to  W. 
Hughes,  216  Simcoe  Street.  Steel  and 
brick  construction.  .Approximate  cost, 
$7,000. 

Westboro.  Ont. 

J.  Stitton,  Fairview  .Avenue,  is  erect- 
ing a  residence  estimated  to  cost  $3,000. 
and  has  let  the  contract  for  electrical 
work  to  S.  LewHs. 

Westmount,  Que. 

Work  has  been  started  on  the  erection 
of  flats  on  Bruce  .Avenue  for  J.  .A.  Bes- 
ner,  238  Elm  .Avenue,  by  S.  Berlind.  462 
Elm  .Avenue.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roof- 
ing.    Estimated  cost.  $SO,000. 

The  stone  and  brick  work  in  connec- 
tion with  the  residence  being  built  on 
Western  .Avenue  for  .Anselme  Letang. 
4389  Western  .Avenue,  will  be  done  by 
the  general  contractor,  J.  Quintan.  4418 
St.    Catherine    Street,      The    carpentry 
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contract  has  been  let  to  J.  Binette,  259 
Wolfe  Street,  Montreal,  and  the  rooting, 
heating,  and  plumbing  contract  to  E. 
Robert,  93  Vitre  Street  W.,   Montreal. 

Windsor,  Ont. 

Plans  of  a  double  residence  .have  been 
drawn  for  L.  C.  Brooks,  214  Goyeau 
Street,  and  the  general  contract  let  to 
VV.  H.  Creber,  Erie  and  Lillian  Streets. 
Frame  construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost,  .$4,- 
000. 

Woodroffe,  Ont. 

L.  Henderson,  Roxborough  Avenue,  is 
building  a  residence,  estimated  to  cost 
$3,500.  The  contract  for  electrical  work 
has  been  let  to  T.  E.  Hopson,  317  Slater 
Street,  Ottawa. 


Power  Plants,  Electricity   and 
Telephones 

Elizabethtown  Township,  Ont. 

A  by-law  has  been  passed  by  the  City 
Council  of  Brockville,  providing  for  the 
construction  of  a  power  line  into  the 
Township.  Clerk,  G.  K.  Dewey,  Brock- 
ville. 

Reward,  Sask. 

Tenders  will  be  received  until  July 
15th  by  J.  E.  Johnson,  Secretary  to  the 
Heward  fvural  Telephone  Company,  for 
labor  only  required  in  the  construction 
of  the  Company's  system.  Plans  and 
specifications  according  to  Government 
standard. 

Howard  Township,  Ont. 

Plans  for  the  installation  of  a  hydro- 
electric system  have  been  submitted  to 
the  Township  Council  by  \V.  VV.  Pope, 
c/o  Hydro-Electric  Commission,  Con- 
tinental Life  Building,  Toronto.  Town- 
ship  Clerk,  G.   McDonald,  Ridgetown. 

Niagara  Falls,  Ont. 

The  City  Council  are  having  plans  pre- 
pared for  lighting  Falls  View.  Clerk, 
W.  J.  Seymour. 

Ottawa,  Ont. 

Tenders  will  be  received  until  4  p.m., 
July  13th,  by  R.  C.  Desrochers,  Depart- 
ment of  Public  Works,  Ottawa,  for  the 
supply  of  the  following  tungsten 
lamps;— 18,000-40  watt;  1,000-GO  watt; 
1,000-100  watt;  LOOO-l-iO  watt;  12-250 
watt;  12-500  watt:  8-750  watt.  Specifica- 
tions with  T.  A.  Hastings,  Postal  Station 
P.,  Toronto.  R.  L.  Ueschamps.  Overseer, 
Dominion  Buildings,  Montreal,  and  the 
Chief  Architect,  Ottawa. 

Tenders  on  the  supply  of  transformers, 
switches,  and  equipment  will  be  received 
until  August  ;ird  by  the  Cliairman  of  the 
Waterworks  Commission.  Plans  and 
specifications  with  the  Engineer,  R.  L, 
Haycock,  and  with  the  Consulting  En- 
gineer, S.   B.  MacRae,  Sparks  Street. 

Rama  Township,  Ont. 

Plans  for  the  installation  of  an  electric 
power  system  are  being  prepared  for  the 
Orillia  Water,  Power  &  Light  Commis- 
sion, Orillia. 

Smithville,  Ont. 

The  Township  Council  of  South 
Grimsby  have  had  plans  drawn  for  an 
electric  lighting  system.  Clerk,  F.  W. 
Roberts. 

Winnipeg,.  Ont. 

The  Board  of  Control  will  receive  ten- 
ders on  the  supply  of  electrodes,  glass- 


ware, etc..  until  10  a.m..  July  ICth.  Spe- 
cifications with  the  Engineer,  J.  J.  Glass- 
co.  King  and  James  Streets. 

CONTRACTS  AWARDED 

La  Baie  St.  Paul,  Que. 

The  contract  for  a  penstock  for  LTIos- 
pice  de  la  Baie  St.  Paul  has  been  let  to 
Sherbrooke   Iron   Works,  at   $5,000. 

Montreal.  Que. 

A  contract  for  the  supply  of  cable, 
alarm  boxes,  etc.,  has  been  let  by  the 
City  Council  to  Northern  Electric  Com- 
pany, Limited,  814  Notre  Dame  Street 
W.,  at  $47,955. 


Fires 

Chicoutimi,  Que. 

Fire  has  destroj-ed  a  store  and  resi- 
dence belonging  to  Gaudreau  &  Gagnon. 
Loss,  $30,000,  partially  covered  by  insur- 
ance.   Owners  will  rebuild. 

Hamilton,  Ont. 

Fire  has  destroyed  the  planing  mill  of 
Thomas  Roussel  &  Son,  Nightingale 
Street.  Loss,  $9,000,  principally  on  ma- 
chinery. 

Martintown.  Ont. 

A.  E.  Clingen's  sawmill  has  been  des- 
troyed by  fire.  Loss,  $7,000,  partially 
covered  by  insurance. 

Richard's,  N.B. 

.\  sawmill  belonging  to  H.  Boulay, 
M.P.  for  Rimouski,  has  been  destroyed 
by  fire. 

Ridgetown,  Ont. 

The  farm  buildings  of  J.  J.  Gosnell. 
have  been  destroyed  by  fire.  Loss,  $3,- 
500,  partially  insured. 

Stevensville,  Ont. 

A  barn  belonging  to  Jacob  Snider  has 
been  destroyed  by  fire.     Loss,  $4,000. 


Miscellaneous 

Corbyville,  Ont. 

The  H.  Corby  Distillery  Company, 
Limited,  are  in  the  market  for  one  air 
compressor,  either  belt  or  motor  driven, 
capacity  from  100  to  200  cubic  feet  of 
air  per  minute,  one  brass  lined  or  brass 
end  motor-driven  pump,  capacitj'  from  40 
to  125  gallons  per  minute. 

Hickson,  Ont. 

The  Township  Council  of  East  Zorra 
contemplate  the  purchase  of  a  quantity 
of  road  oil.  Clerk,  James  Anderson, 
Woodstock. 

Kingston,  Ont. 

A  by-law  has  been  passed  providing 
for  the  construction  of  an  incinerator,  at 
an  estimated  cost  of  $7,000.  Engineer,  R. 
J.  McClelland, 

Levis,  Que. 

The  Municipal  Engineer,  Camille  Les- 
sard.  has  reported  that  immediate  repairs 
are  necessary  to  the  retaining  wall  at  Da- 
vidson Hill.  Specifications  will  be  pre- 
pared.    Estimated  cost.  $4,000. 

The  Municipal  Council  have  decided  to 
purchase  1,000  feet  of  fire  hose.  Clerk, 
Lionel  Lemieux. 

London,  Ont. 

The  purchase  of  a  motor  street  clean- 
er is  being  considered  by  the  Board  of 
Control.     Clerk,  Samuel  Baker. 

Montreal,  Que. 

Tenders  on  the  supply  of  5,000  tons  of 


asphalt  will  be  received  until  July  13th 
by  the  City  Council.  •  Secretary,  L.  N. 
Senecal. 

Pembroke,  Ont. 

The  Town  Council  are  considering  the 
purchase  of  a  combination  hose  wagon 
and  chemical  engine.  Clerk,  A.  J.  For- 
tier. 

Peterborough,  Ont. 

Fire  has  destroyed  the  brick  plant  ol 
Curtis  Bros.,  Smith  Street.  Machinery  is 
almost  totally  destroyed. 

Stellarton,  N.S. 

McNeil  Bros.,  New  Glasgow,  are  in 
the  market  for  machinery  for  the  manu- 
facture of  shells.  Estimated  expendi- 
ture, $75,000. 

St.  Tite,  Que. 

The  purchase  of  fire  apparatus  is  being 
considered  by  the  Municipality.  Mayor, 
J.  S.  Decarufel.  Estimated  expenditure, 
$3,000. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  July  6th  for  the  supply  of  one 
air.  compressor  and  motor  for  the  Dan- 
forth  Avenue  car  barns.  Plans  at  office 
of  the  Works  Department,  City  Hall. 

Wingham,  Ont. 

.A.  McDougall,  Turnberry  Township, 
Wingham  P.  O.,  is  in  the  market  for 
supplies  required  in  the  erection  of  a 
number  of  cement  and   steel   silos. 

CONTRACTS  AWARDED 

Quebec,  Que. 

The  general  contract  for  grading  the 
site  of  the  battlefield  on  the  Plains  of 
Abraham  has  been  let  by  the  National 
Battlefields  Commission  to  A.  Ott  & 
Company,  611  New  Birks  Building,  Mon- 
treal. 

Winnipeg,  Man. 

The  Board  of  Control  have  awarded 
the  contract  for  the  supply  of  a  steam 
boiler  to  Babcock  &  Wilcox,  College 
Street,  St.   Henry,  Montreal,  at  $2,.500. 


The  Ottawa  water-supply  project  is 
going  to  be  undertaken.  The  Board  of 
Water  Commissioners  have  decided  to 
call  immediately  for  tenders  for  the  con- 
struction, to  cost  not  more  than  $475,000. 
The  plan  proposes  to  use  water  from  the 
Ottawa  River  unfiltered  and  to  build  a 
pumping  station,  with  two  units,  at  Le- 
mieux Island.  The  water  will  be  carried 
across  the  river  to  the  city  in  a  pipe  line 
either  on  a  bridge  on  in  conduit.  J.  B. 
McRae,  one  of  the  formulaters  of  the 
plan,  has  been  retained  by  the  city  to  su- 
pervise the  design  and  construction. 


Meetings  of  engineers  are  to  be  held  in 
San  Francisco  from  Tuesday,  September 
14,  to  Saturday,  September  25.  The 
Road  Congress,  under  the  joint  auspices 
of  the  American  Highways  -Association 
and  the  American  Road  Builders'  .Asso- 
ciation, is  to  continue  from  Tuesdaj-, 
September  14,  to  Friday,  September  17, 
inclusive.  On  September  16  and  17  are 
to  be  held  'conventions  of  the  four  na- 
tional societies  of  Civil.  Mechanical.  Min- 
ing and  Electrical  Engineers,  each  so- 
ciety meeting  separately.  Saturday  and 
Sunday,  September  18  and  19,  are  to  be 
devoted  to  excursions  to  points  of  engi- 
neering interest  in  San  Francisco  and 
vicinity.  The  following  week,  from  Sep- 
tember 20  to  25.  is  given  up  to  the  Inter- 
national  Engineering  Congress. 
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Late  News  Items 


Aiisa  Craig,  Ont. 

A  l)y-law  has  been  carried  providing 
for  the  installation  of  a  hydro-electric 
system.     Town  Clerk,  J.   S.  Smith. 

Calgary,  Alta. 

Pile  City  Council  have  had  plans  pre- 
pared for  two  comfort  stations,  estimated 
to  cost  $14,000.     Engineer,  G.  W.  Craig. 

Dufferin  County,  Ont. 

'renders  on  the  construction  of  five 
concrete  bridges  will  be  received  until 
1  p.m.,  July  9th,  by  VVheelock  &  Christie, 
Engineers,  Orangeville.  Plans  and  speci- 
fications with  the  Engineers. 

Elmwood,   Man. 

The  following  contracts  have  been  let 
for  the  erection  of  a  picture  theatre  on 
Kelvin  Street  for  M.  Gonsalves,  160  Eu- 
gene Street,  Norwood: — masonry.  Wood- 
all  &  New,  .')4  Mc.\dam  .'\venue;  car- 
pentry, Pattie  &  Cosham,  4S9  Victor 
Street;  plastering.  Cooper  &  Sons,  care 
of  Roberts  &  Frith,  Engineers,  Canada 
Building,  Winnipeg;  heating  and  plumb- 
ing, Jonees  &  Creighton,  Harbison  Ave.; 
electrical  work,  Schumacher  Grey  Com- 
•  pany,  386  Donald  Street;  sheet  metal 
work.  Elm  Sheet  Metal  Works,  20  Levis 
Street. 

Exeter,  Ont. 

The  Town  Council  will  shortly  sub- 
mit a  by-law  providing  for  the  installa- 
tion of  a  hydro-electric  system,  estimated 
to  cost  $20,000.     Acting  Clerk,  J.  Senior. 

Has;ersville,  Ont. 

Tenders  on  the  construction  of  con- 
crete sidewalks  will  be  received  until 
July  12th  by  the  Village  Clerk,  J.  T. 
Park.  Plans  and  specifications  with  F. 
E.  Shildrick.  Chairman  of  the  Board  of 
Works,    and    at    office    of    the    Clerk. 

Hastings  County,  Ont. 

The  County  Council  have  recommend- 
ed the  construction  of  a  number  of 
bridges.  Clerk,  A.  M.  Chapman,.  Belle- 
ville. 

Montreal,  Que. 

Tenders  on  undercrround  cables  at  the 
Flitration  Plant  will  be  received  until 
n^>on,  July  2nth,  by  the  Board  of  Com- 
missioners. Plans  and  specifications  at 
olTu-e   of   the   Chief   Engineer,    City    Hall. 

Nanaimo.  B.  C. 

E.  J.  Breseman  is  receiving  tenders  on 
plastering,  plumbing,  wiring,  hot  water 
heating,  painting  and  decorating,  marble 
and  tile  work,  roofing  and  metal  work, 
fire  escapes,  electric  fixtures,  stage  equip- 
ment, opera  chairs,  mission  tile,  art  and 
plate  glass,  and  mirrors,  for  a  theatre 
to  be  erected  on   Bastion   Street. 

Port  Alberni,  B.C. 

The  Presbyterian  Church  has  been 
completely  destroyed  by  fire.  Loss, 
$6,000.      Pastor,   Rev.  Thomas   Oswald. 

St.  Vincent  Township,  Ont. 

Tenders  ior  concrete  abutments  for  a 
bridge  on  the  Eighth  Concession  will  be 
received  until  July  10th  by  James  .\. 
Lemon,  Meaford. 

Torortto,  Ont. 

R.  M.  Mishaw,  care  of  E.  W.  Misliaw, 
269  College  Street,  has  -commenced  the 
erection  of  a  pair  of  residences  at  52-.'>4 
Manor  Road,  estimated  to  cost  $7,000. 

Work  has  been  fitarted  on  the  erection 


THK    CONTRACT    RECORD 

of  two  residences  at  165-167  Glendennan 
Avenue,  by  T.  W.  Robinson,  11  Evelyn 
Crescent.  Brick  construction,  shingle, 
felt  and  gravel  roofing.  Approximate 
cost,  $.'j,000. 

Vancouver,  B.  C. 

G.  U.  Barker,  H:i:>  Tenth  .Xvenue,  has 
started  work  on  repairs  to  a  warehouse 
at  1150  Hamilton  Street  for  J.  W.  Perci- 
val,  Canada  Life  Building.  Approxi- 
mate  cost,   $22,000. 


Local  assessments  for  mosquito  ex- 
termination in  portions  of  New  York 
City  are  authorized  by  an  act  of  the 
New  York  legislature  which  is  to  take 
effect  immediately.  The  act,  which  is  an 
amendment  to  the  city  charter,  as  as  fol- 
lows:— 

The  cost  and  expense  of  the  construc- 
tion of  drains  upon  or  of  other  im- 
provements to  low  or  wet  lands  in  the 
boroughs  of  Brooklyn  and  Queens,  for 
the  elimination  of  mosquitoes,  by  the 
board  of  health,  shall  be  borne  by  the 
property  benefited  within  an  area  of 
benefit  to  be  fixed  by  the  board  of  as- 
sessors, or  such  portion  of  the  amount 
of  such  cost  and  expense  as  the  board 
of  health  may  determine  and  certify  to 
the  board  of  assessors.  Assessments 
therefor  shall  be  made  by  such  board  of 
assessors  as  provided  in  chapter  seven- 
teen of  this  act. 


The  flow  of  the  Colorado  River  is  suf- 
ficient to  irrigate  the  entire  Colorado  del- 
ta, according  to  a  report  made  by  C.  R. 
Kockwood,  Chief  Engineer  of  the  Im- 
perial Irrigation  District.  Twenty-three 
years  ago,  in  189.t.  Mr.  Rockwood  stated 
that  the  Colorado  River  furnished  suffi- 
cient water  to  irrigate  every  acre  on  its 
lower  drainage  basin  to  which  water 
could  be  applied.  Data  now  availal)le 
permit  a  much  more  comprehensive  and 
complete  report.  Mr.  Rockwood  finds 
that  the  area  which  may  be  irrigated  with 
the  flow  of  the  Colorado  River  at  mini- 
mum stage  varies  from  4.t)72.000  acres  in 
June  to  829,000  acres  in  September.  Be- 
low The  Needles.  Mr.  Rockwood  esti- 
mates that  1.700,000  acres  may  eventually 
require  water.  Long  before  this  entire 
amount  is  brought  under  cultivation, 
however,  it  will  be  feasible  to  provide 
storage  reservoirs  on  the  upper  tribu- 
taries of  the  Colorado  for  the  impound- 
ing of  flood  waters;  and  with  this  done, 
the  river  can  furnish  an  absolutely  safe 
supply  for  the  months  of  July,  .\ugust. 
September,  and  October,  which  are  the 
only  months  in  which  the  normal  flow 
of  the  river  might  be  inadequate.  His 
final  conclusions  are  that  the  river  with- 
out storage  can  irrigate  1,200.000  acres. 
and  with  2.000.000  acre-ft.  of  stored 
water  every  available  acre  below  the 
(irand  Canon,  including  all  lands  in  Mex- 
ico, could  be  irrigated.  Even  without 
storage  and  this  entire  area  under  irri- 
gation, the  worst  that  could  happen  in  a 
year  would  be  the  loss  of  one  or  two 
cuttings  in  alfalfa  on  a  part  of  the  land. 
—  Engineering  News. 


It  is  an  old  and  doubtful  saying  that 
"lightning  never  strikes  twice  in  the 
same  place."  When  it  does  strike,  how- 
ever, it  causes  destruction  and  death. 
During  the  month  of  .\pril.  throughout 
central  and  eastern  Ontario  and  western 
Quebec,  no  fewer  than  61  buildings  were 
destroyed  or  damage<l  by  lightning.  It 
is  doubtful  if  any  of  these  buildings 
were  protected  by  lightning  rods. 


a 


Isolated  and  exposed  a*  they  are  to 
the  danger  of  lightning,  it  teems  remark- 
able that  so  few  farm  building*  arc 
equipped  with  this  cheap  and  efficient 
protection. 

Lightning  rods  have  proven  their  effi- 
ciency. Many  buildings  owe  their  pro- 
tection entirely  to  the  fact  that  they 
were  rodded,  and  losses  on  these  build- 
ings have  been  reduced  to  a  minimum. 
According  to  W.  H.  Day,  Professor  of 
Physics,  of  Ontario  Agricultural  Col- 
lege, "out  of  every  thousand  dollars' 
worth  of  damage  done  to  unrodded 
buildings,  by  lightning,  nine  hundred 
and  ninety-nine  dollars'  worth  would  be 
saved  if  those  buildings  were  properly 
rodded."  This  opinion  is  based  on  data 
compiled  from  investigation  and  reports 
covering  ten  years  and  including  a  record 
of  599  buildings  that  were  struck  by 
lightning.  Of  these  317  were  burned. 
or  53.6  per  cent.  Of  the  599  buildings 
only  18  were  rodded,  and  of  these  three 
were  burned,  or  16.6  per  cent.,  as  against 
53.6. 

When  it  is  understood  that  the  losses 
to  the  insurance  companies  in  Canada, 
by  lightning,  approximate  a  halfmillion 
dollars  annually,  and  that  this  represents 
probably  less  than  half  of  the  total  loss, 
the  necessity  of  more  adequate  protec- 
tion to  farm  buildings  is  apparent. 

Some  records  of  lightning  rod  effi- 
ciency follow;  In  Ontario  for  1912,  9-4 J4 
per  cent.;  for  1913,  92  per  cent.;  in 
Iowa,  for  eight  years,  1905-1912,  98.7  per 
cent.;  in  Michigan,  inspected  rods  show- 
ed an  efficiecy  of  99.9  per  cent,  fof  four 
years,  1909-1912,  inclusive.  These  figures 
are  worthy  of  the  careful  consideration 
of  the  residents  of  the  rural  districts  of 
Canada. 

I'urther  information  on  the  subject  of 
lightning  rods  and  their  efficiency  may 
be  obtained  in  Bulletin  220  of  the  On- 
tario Department  of  .Agriculture.'  sup- 
plied free  to  those  interested. 


Coal  gas  residuals  form  the  bases  of 
many  industries.  Owing  to  the  great 
development  of  by-product  coke  ovens 
and  gas  plants  in  Germany  and  the  ap- 
plication of  modern  chemistry  to  the 
utilization  of  their  by-products,  these  in- 
dustries have  largely  been  controlled  by 
that  country.  In  the  readjustment  of  in- 
dustrial and  trade  conditions  after  the 
war,  it  is  desirable  that  as  many  of  these 
industries  as  possible  be  established  in 
Canada  and  in  other  parts  of  the  British 
Empire. 

There  are  two  large  by-product  coke 
ovens  in  Canada  which  produce  67  per 
cent,  of  our  coke  output.  These  plants 
are  situated  at  Sault  Ste.  Marie.  Ont.. 
and  at  Sydney,  N.  S.  Since  the  out- 
break of  war,  the  latter  plant  has  been 
installing  a  benzol  recovery  plant,  but. 
in  Western  Canada,  there  are  numerous 
beehive  coke  ovens  which  do  not  save 
any  by-products  whatsoever.  Again. 
while  large  quantities  of  tar  are  recover- 
ed from  local  gas  plants,  no  industries 
have  been  established  for  the  refining, 
separation  and  use  of  the  products  ob- 
tainable from  it. 

Not  only  is  the  saving  of  the  by-pro- 
ducts from  the  coking  or  carbonization 
of  coal  a  measure  of  conservation,  but 
the  sale  of  these  residuals  is  the  means 
of  reducing  the  cost  of  production  in  a 
degree  corresponding  to  the  efficiency 
of  the  recover)-  methods  adopted  and 
the  market  value  of  the  products. 


Sealed  tenders,  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Incandescent  Lamps, 
Public  Buildings,  Ottawa,  Ont.,  will  be  received 
at  this  office  until  4  p.m.,  on  Tuesday,  July  IS, 
1915,    for   the   work   mentioned. 

Tenders  will  not  be  considered  unless  made 
upon  forms  supplied  by  Department  and  in  ac- 
cordance   with    conditions    contained    therein. 

Specifications  to  be  seen  on  application  to  Mr. 
Thos,  A.  Hastings,  Clerk  of  Works,  Postal  Sta- 
tion "F,"  Toronto,  to  Mr.  R.  L.  Deschamps, 
Overseer,  Uom.  Bldgs.,  Montreal,  and  to  the 
Chief  Architect,  Department  of  Public  Works, 
Ottawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
tlie    amount    of    the    tender. 

By  order, 

V 

R.   C.   Desrochers, 

Secretary. 
Department    of    Public    Works, 
— 81952.  Ottawa,  June  28,  1915.  F 


Tenders  Wanted 


Scaled  tenders,  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Superstructure  of  the 
N.orth  Timiskaming  Bridge,  Que.,"  will  be  re- 
ceived at  this  office  until  4  p.m.  on  Monday,  July 
12,  1916,  for  the  construction  of  the  superstruc- 
ture for  a  bridge  consisting  of  four  spans,  over 
the  Quinze  River  at  North  Timiskaming,  Pontiac 
County,  Que. 

Plans  and  forms  of  contract  can  be  seen  and 
specifications  and  forms  of  tender  obtained  at  this 
Department  and  at  the  offices  of  the  District  En- 
gineers, Shaughnessy  Building,  Montreal,  P.  Q. ; 
Confederation  Life  Building,  Toronto,  Ont.,  and 
on  application  to  the  Postmaster  at  Hamilton, 
Ont. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  place  of 
residerice  of  each  member  of  the  firm  must  be 
given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  be  forfeited 
if  the  person  tendering  decline  to  enter  into  a 
contract  when  called  upon  to  do  so,  or  fail  to 
complete  the  work  contracted  for.  H  the  tender 
be  not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the   lowest   or   any  tender. 

Note. — Blue  prints  can  be  obtained  at  the  De- 
partment of  Public  Works  by  depositing  an  ac- 
cepted bank  cheque  for  the  sum  of  $20. 0(),  made 
payable  to  the  order  of  the  Honourable  the  Min-, 
ister  of  Public  Works,  which  will  be  returned  if 
the  intending  bidder  submit  a  regular  bid. 

By  order, 

R.  C.  DESROCHERS, 

Secretary. 
Department    of    Public    Works, 

Ottawa,  June  19.  1915. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the    Department.— 80239.  27 


Tenders  will  be  received  up  to  6  p.m.  Satur- 
day, July  17th,  for  the  construction  of  the 
substructure  and  superstructure  of  a  Highway 
Bridge  over  the  Madawaska  River  at  Burnstown 
in  the  County  of  Renfrew,  Ontario;  tenders  to  be 
addressed  to  P.  H.  Bolger,  Chairman  Roads  and 
liridges  Committee  for  the  County  of  Renfrew, 
R.    M.    D.    No.    2.    Renfrew,    Ontario. 

Plans  and  specifications  may  be  seen  at  the 
office  of  J.  L.  Morris,  County  Engineer,  Pem- 
broke, and  J.  A.  Devenny,  Town  Clerk,  Ren- 
frew,   Ont.,   on   or   about    the   1st   July,    1915. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

ROBERT  J.   RONEY, 
27-28  C'lerk  of  the  County  of  Renfrew. 


TOWN  OF  OAKVILLE 


Pumping  Machinery 


Sealed  tenders  will  be  received  by  the  Chairmar 
of  the  Oakville  Water  &  Light  C  ommission  un 
til  8  p.m.,  on  Monday,  July  2eth,  1915,  for  fur 
nishing  and  installing  une  electrically -operated 
turbine  pump  of  tKHJ  Impei  ial  gallons  capacity 
against  a  head  of  300  feet. 

It  will  be  necessary  for  bidders  to  visit  Oak- 
ville and  inspect  the  existing  jjumping  station. 

Specifications  may  be  seen  at  the  office  of  the 
Commissioners,  Oakville,  or  at  the  office  of  the 
Engineers,   204    Mail    Building,    Toronto. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

C.    G.    MARLATT,   Esq.. 
Chairman,    Oakville    Water    &    I^ight    Commission, 

CHTPMAN  &  POWER, 
27  Engineers. 


Tenders  for 
Construction  of  Bridges 


Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Tuesday,  July  20th,  1915,  for  the  construction 
of: 

1.  Reinforced  Concrete  Slab  Culvert  of  12  ft.  span, 
between  North  Guillimbury  and  Wliit  church 
Townships,    Con.    VI.,   in   the   County    of   York. 

2.  Reinforced  Concrete  Slab  Culvert  of  12  ft. 
span,  between  North  Guillimbury  and  Whit- 
church Townships,  between  Con.  Y^III.  and 
IX.    East,   in   the   County    of  York. 

Plans  and  specifications  and  all  necessary  in- 
formation may  be  seen  at  the  office  of  the  under- 
!;igned,    57    Adelaide    Street    East,    Toronto. 

The  lowest  or  any  tender  not  necessarily  ac-. 
cepted. 

FRANK    BARBER, 

County   Engineer. 

Toronto,   June   29th,   19l5.  F 


FOR  SALE 


Complete  shop   outfit,   consisting   of: — 
One   10  X   15   Iron   Shaper ; 
One  Pedestal  Enrery  Stand  ; 
One    20-in.    Square    Base    Champion    Drill ; 
One  14  X  28   Fay  &  Scott' extension  gap  lathe; 
One   8    H.P.    Gasoline    Engine; 
Together     with     belting,     shafting,     hangers,     and 
pulleys. 

This    machinery    in    first-class    condition.       Box 
213,  Contract  Record,  Toronto.  25-27 


Mixer  Wanted 


Concrete  batch  mixer,  also  heavy  timbers  and 
scantling,  second-hand.  Give  full  particulars  and 
price.      Box  221,   Contract    Record,  Toronto.       27 


In  many  cities  and  towns  of  Canada, 
the  annual  clean-up  day  has  been  ob- 
served. Refuse  and  litter  have  been  re- 
iTioved.  Yards  have  been  tidied  up  and 
made  presentable.  This  result  has  been 
secured  through  the  active  agitation  of 
public  bodies  and  private  individuals  in- 
terested in  the  sanitary  and  clean-city 
movement. 

But  why  should  this  laudable  effort  be 
restricted  to  annual  clean-up  days? 

In  Canada,  owing  to  the  conerivg 
mantle  of  snow  which  hinders  the  com- 
plete remoal  of  garbage  and  other  refuse.  ■ 
there  is  soine  slight  excuse  for  the  un- 
tidy conditions  found  in  the  spring.  As 
this  excuse  is  not  applicable,  however, 
during  at  least  eight  months  of  the  year, 
there  is  no  reason  why,  after  the  spring 
clean-up,  the  improved  conditions  should 
not   be   continued. 

The  cultivation  of  civic  pride  is  a 
necessary  factor  in  the  clean-city  objec- 
tive. The  officers  of  municipalities,  and 
especially  the  newspapers,  have  it  in 
their  power  to  create  and  foster  this 
spirit  of  pride.  With  the  incentive  of  re- 
spect for  the  home  town,  it  beco/iies  a 
duty  of  first  importance  on  the  part  of 
its  residents  to  see  that  its  roads,  side- 
walks and  open  spaces  are  kept  clean, 
to  protect  its  trees,  and  in  every  way 
possible  to  preserve  and  beautify  their 
homes. 


The  proper  interpretation  oi,  forestry, 
and  what  it  actually  means  to  Canada, 
cannot  be  stated  too  frequently.  The 
future  of  this  country  depends  upon  onr 
making  every  acre  productive.  Broadly 
speaking,  the  earth's  surface  can  be  made 
productive  in  two  ways  only,  by  produc- 
ing agricultural  or  timber  crop.  South 
of  the  60th  parallel,  about  69  per  cent, 
of  the  area  of  Canada  is  unsuited  for 
agricultural  crops.  A  very  large  propor- 
tion of  this  non-agricultural  land  is  suit- 
able for  the  production  of  merchantable 
timber.  The  production  of  forest  pro- 
ducts has  been  and  will  always  be  one  of 
our  chief  industries.  At  the  present  time 
forest  industries  supply  12  per  cent,  of 
our  foreign  trade,  16  per  cent,  of  our 
railroad  traffic,  and. equal  in  value  our 
annual  wheat  crop.  We  have  a  choice 
to  make.  Shall  we  let  these  valuable 
industries  perish  for  want  of  raw  ma- 
terial or  shall  e  perpetuate  them  by  pro- 
tection of  our  present  mature  timber 
from  fire,  by  protection  of  the  young  for- 
ests of  our  non-agricultural  lands,  and 
by  the  logging  of  our  forests  in  such  a 
manner  as  to  encourage  the  reproduction 
of  valuable  forests?  The  perpetuation 
of  these  raw  material  by  the  investment 
of  such  expenditure  as  the  anticipated 
crop  will  warrant  is  forestry. 
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The  Time  for  Givic  Improvements 

IN  this  country  the  need  for  doinp  effective  town 
planning  work  is  apparent.  Our  towns  and  cities 
are  now  in  the  process  of  growing  up,  and  We 
have  every  opportunity  to  profit  by  the  experi- 
ence of  the  cities  of  the  old  world,  who  find  their 
cramped  streets  and  slums  such  a  difficult  problem. 
If  all  Canadian  cities  were  of  one  mind  in  the  matter 
we  might  soon  have  urban  districts  that  would  be  a 
bright  example  to  the  rest  of  the  civilized  world,  but 
unfortunately  many  cities  that  have  now  attained  a 
considerable  size  have  allowed  themselves  in  their 
rapid  growth  to  go  rather  a  long  way  in  the  wrong 
direction,  and  it  will  be  only  by  taking  advantage  of 
the  present  lull  in  the  rush  of  business  activities  that 
they  will  be  able  to  place  themselves  in  a  strong  posi- 
tion as  well-built  cities. 

Ordinarily  our  organization  has  been  such  as  to  de- 
mand constant  and  speedy  growth.  There  has  been 
little  time  to  consider  how  this  growth  might  be  regu- 
lated or  guided  along  reasonable  lines.  Business  blocks 
have  been  rushed  up  without  sufficient  attention  to  the 
fire  hazard ;  real  estate  values  have  been  inflated,  and 
as  a  consequence  workmen's  homes  have  been  crowd- 
ed together  until  the  districts  inhabited  by  them  have 
come  even  to  have  a  resemblance  to  the  slums  of  the 
larger  cities  of  Europe.  Apparently,  no  one  has  con- 
sidered the  future,  or  whether  if  the  conditions  are 
ever  to  be  improved  the  money  will  be  found  to  make 
them. 

Now  that  things  are  quieter,  there  is  time  for  re- 
flection. It  is  true  that  there  is  little  money  to  spare 
for  the  improvements  so  sorely  needed,  but  this  very 
fact  has  opened  the  eyes  of  many  to  the  unnecessary 
expense  incurred  by  letting  things  slide  in  the  first 
place  to  be  remedied. at  some  later  date.  Hard  times 
have  drawn  attention,  also,  to  the  undertaking  of 
municipal  improvement  work  as  a  means  of  providing 
employment,  and  now  that  money  is  less  easy  to  get 
than  formerly  city  authorities  are  beginning  to  realize 
what  the  improvements  will  cost  by  reason  of  their 
having  been  allowed  to  remain  undone  until  the  city 
has  reached  large  dimensions.  Fortunately  this  con- 
dition is  characteristic  of  only  a  few  of  our  cities, 
but  their  experience  cannot  be  presented  too  strongly 
for  the  benefit  of  the  small  towns,  and  even  villages, 
which  w(?  know  well  may  be  tremendous  cities  at  no 
very  distant  date.  Tremendous  city  or  not,  however, 
the  need  for  proper  regulation  of  the  growth  of  a 
town  remains  if  we  are  to  take  full  advantage  of  all 
the  possibilities  for  healthy  conditions  provided  by  the 
nature  of  this  country.  It  is  not  a  question  of  size: 
the  whole  matter  can  be  resolved  down  to  a  question 
of  the  good  of  every  individual.  In  a  large  city  there 
arc  more  individuals  to  be  provided  for,  it  is  true;  but 
tliat  is  just  a  matter  of  proportion.  The  individual 
should  have  as  healthful  surroundings  in  the  large 
city  as  in  the  country  village,  if  we  are  to  realize  the 
ideal  of  all  town  planning. 

The  present  period  of  business  depression,  which 
has  served  to  draw  our  attention  to  the  direction  in 
which  our  headlong  pursuit  of  wealth  was  leading  us, 
may  also  serve  to  direct  our  thoughts  towards  the  rec- 
tification of  some  of  our  errors  and  to  the  formulation 
of  a  few  good  resolutions  for  the  future.  When  the 
average  factory  gets  through  a  run  of  rush  work  the 
management  generally  find  it  necessary  to  have  a 
clean-up.  and  if  they  are  at  all  inclined  to  make  the 
most  of  their  opportunities  they  re-organize  their  oper-' 
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ating  system  with  a  view  to  minimizing  the  clean-up 
work  that  will  be  necessary  after  another  such  rush. 
A  similar  course  should  be  taken  by  our  municipal 
authorities:  now  is  the  time  to  recognize  deficiencies 
in  the  working  of  systems,  and  to  improve  them  to 
meet  the  requirements  of  modern  social  conditions. 

This  work  is  being  made  the  easier  for  the  individu- 
al municipalities  by  the  organization,  by  the  Domin- 
ion and  some  of  the  Provincial  Governments,  of  de- 
partments to  look  after  the  preparation  of  work  in 
town  planning  schemes.  By  the  recent  Western  tour 
of  Mr.  Thomas  Adams,  Town  Planning  Adviser  to  the 
Commission  of  Conservation  at  Ottawa,  a  great  deal 
of  interest  has  been  aroused  in  the  cities  of  the  prairies, 
and  it  is  hoped  that  this  interest  will  develop  into 
action.  If  the  larger  cities  will  take  the  lead  the 
smaller  ones  will  follow.  It  is  in  the  West,  too,  that 
town  planning  projects  can  be  introduced  at  a  most 
opportune  time,  for,  although  the  cities  have  grown 
up  rapidly,  they  have  not  been  built  so  solidly  wrong, 
if  one  may  use  such  a  term,  as  the  Eastern  cities, 
which  have  been  built  more  after  the  European  style. 
Winnipeg  has  made  a  good  start :  few  Canadian  cities 
have  such  wide  main  streets  in  the  business  districts. 
For  some  time  there  has  been  a  Housing  and  Town 
Planning  Association,  and  now  there  is  a  Committee 
of  the  Industrial  Burea\i  on  Town  Planning  and  Civic 
Betterment  to  further  schemes  for  improvement  in 
various  civic  lines.  A  permanent  body  known  as  the 
Greater  Winnipeg  Plan  Commission  has  been  appoint- 
ed to  take  official  charge  of  the  work  of  planning  and 
re-planning. 

The  Commission  is  now  preparing  a  plan  cover- 
ing the  whole  district,  so  that  the  city  'can  work  to 
this  plan  as  it  develops  in  the  course  of  time.  The 
area  to  be  covered  by  the  scheme— Greater  Winnipeg 
covering  over  one  hundred  square  miles — is  consider- 
able, but  it  affords  the  room  for  the  working  out  of 
an  undertaking  that  will  make  Winnipeg,  not  only 
the  largest  city  of  the  West,  but  also  the  best  from 
all  points  of  view.  As  noted  recently  in  The  Contract 
Record,  Mr.  Paul  Schioler,  the  City  Bridge  Engineer, 
has  prepared  drawings  for  the  three  new  bridges  which 
the  city  intends  to  build,  and  in  the  preparation  of 
these  preliminary  designs  engineer  and  architect  have 
co-operated  to  produce  bridges  suitable  in  structure 
and  pleasing  in  appearance. 

What  Winnipeg  is  doing  is  an  example  of  what  all 
our  cities  and  towns  should  be  doing  according  to  their 
several  necessities.  Money  may  be  tight,  but  what  we 
do  in  connection  with  town  planning  to-day  will  bene- 
fit those  who  come  after  us.  They  would  have  to 
improve  where  we  have  not  improved  or  have  let 
things  slide,  even  as  many  of  the  cities  of  the  old 
world  have  had  to  do.  If  we  do  our  duty  in  the  pre- 
sent there  is  no  reason  why  the  cost  should  not  be 
spread  oyer  a  number  of  years,  and  the  expense  will 
not  be  so  heavy  as  if  the  improvements  were  deferred 
so  long  that  they  became  difficult  to  make.  The  whole 
spirit  of  the  necessity  of  the  undertaking  of  town  plan- 
ning measures  at  the  present  time  is  expressed  thus, 
because  it  is  cheaper  to  put  them  into  effect  to-day, 
even  though  money  is  not  so  plentiful.  Works  such 
as  these  can  be  financed  without  much  difficulty  so 
that  the  burden  can  be  spread  over  a  long  period,  or 
at  any  rate  carried  along  until  more  prosperous  times 
for  disposal. 

In  addition  to  its  connection  with  the  relief  of  un- 
employment, the  desirability  of  undertaking  these 
works  now  is  apparent  when  we  consider  what  has 


been  the  case  in  the  past.  We  have  been  too  busy 
growing  to  care  much  how  we  grew.  We  shall  be 
too  busy  in  the  future  to  pay  the  necessary  attention 
to  the  matter  unless  we  organize  the  whole  of  the 
work  so  that  it  becomes  part  of  the  cities'  natural 
growth.  It  is  useless  to  make  good  resolutions  and 
defer  their  carrying  out  until  the  outlook  is  brighter ; 
they  are  too  likely  to  be  overlooked,  as  in  the  past. 
Now  is  the  time  to  act,  and  all  our  municipalities 
should  back  up  the  Dominion  and  Provincial  Govern- 
ments in  their  efforts  to  make  our  Canadian  cities  and 
towns  .something  for  us  to  proud  of.  This  may  entail 
some  sacrifice,  bUt  our  reward  will  come  in  added 
j)leasure  in  life  and  the  greater  prosperity  that  attends 
live,  well-run  cities ;  and  we  shall  have  the  additional 
satisfaction  of  knowing  that  we  have  earned  the  grati- 
tude of  succeeding  generations. 


iSigns  of  Revival 

WHILE  only  213  building  permits,  of  a  total 
value  of  $1,024,115,  were  issued  in  the  city 
of  Montreal  for  the  month  of  June,  as  com- 
pared with  549  permits  of  a  value  of  $1,943,- 
596  for  the  same  month  of  1914,  it  is  interesting  to 
note  that  the  figures  for  June  are  the  best  of  the  year. 
The  ])rcvious  best  month  of  this  year  was  April,  with 
permits  of  a  value  of  $973,891.  The  total  figures  for 
the  first  six  months  of  the  year  show  that  1,161  per- 
mits of  a  value  of  $3,419,109  have  been  issued,  as 
against  2,372  permits  of  a  value  of  $8,521,910  for  the 
same  period  of  1914.  Though  the  total  figures  for  the 
half  year  are  behind  those  for  the  first  half  of  1914,  it 
is  evident  that  a  considerable  revival  is  under  way, 
and,  while  Montreal  seems  to  be  more  favorably  placed 
in  this  respect,  the  improvement  only  reflects  the  gen- 
eral trend  of  things  throughout  the  country. 


Non-Slip  Bitulithic  Paving 

THE  Twelfth  Street  hill  at  New  Westminster, 
B.  C,  now  being  laid  with  a  bitulithic  carpet, 
will  have  a  non-slip  surface.  It  differs  some- 
what from  the  bitulithic  paving  in  use  on  the 
flat  in  several  important  details,  the  effect  being  to  af- 
ford horses  a  better  foothold  than  can  be  had  on  most 
paved  streets  on  heavy  grades. 

The  ordinary  bitulithic  process,  in  the  case  of  car- 
peting a  sound  macadamized  road,  is  as  follows:  The 
road  is. scarified  to  a  depth  of  three  inches,  having  been 
first  flushed.  An  inch  and  a  half  of  new  rock  is  added 
to  the  rock  loosened  by  the  scarifying  process,  and  the 
base  thus  formed  is  rolled  and  sprinkled  with  bitumen 
in  order  to  form  a  bond  with  the  2-inch  top,  which  is 
spread  on  in  two  layers  rolled  separately.  This  top 
is  composed  of  the  usual  bitulithic  mixture  of  small 
stone,  sand  and  bitumen,  and  is  put  on  at  a  tempera- 
ture varying  from  220  to  250  degrees  Fahrenheit,  ac- 
cording to  the  weather.  In  hot  weather,  which  is  bet- 
ter for  this  work  than  cold,  the  mixture  need  not  be 
so  hot.  On  top  of  all  is  spread  a  squeegee  coat  of  fine 
stone  J4  to  34  inch,  rolled  in,  and  the  road  is  finished. 

On  the  hill,  however,  the  process  changes  when  the 
top  has  been  rolled  in.  There  follows  a  mineral  flush 
coat  of  small  stone  coated  with  bitumen,  rolled  in,  and 
the  final  squeegee  coat  of  ^  in.  stone. 

The  improvement  of  Twelfth  and  Columbia  streets 
is  of  importance,  also,  as  marking  a  practice  not  hither- 
to employed  to  any  extent  in  the  New  Westminster 
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district,  viz.,  that  of  carpeting  macadaniizetl  roads.  By  sent  representatives  to  inspect  the  job,  and  it  i.s  likely 

this  inetliod  the  solid  foundation  of  a  }.(ood  macadam-  that  should  it  bear  out  the  claims  of  the  paving  people 

izcd  road  Is  not  wasted  when  it  is  decided  to  pave,  the  method  will  come  to  be  rather  extensively  used  in 

Already  some  of  the  surrtjuiuliiig  municipalities  have  the  neighborhood. 

Beautifying  Our  Streets' 


By  Prof.  A. 

FOR  the  last  few  years  we  have  been  so  industri- 
ous ill  telling  city  officials  and  commissions 
that  city  planning  does  not  mean  the  city 
beautiful  that  we  have  almost  persuaded  our- 
selves that  this  is  true.  We  have  been  so  much  con- 
cerned with  street  widths  and  angles  of  light  and  build- 
ing laws  and  subsurface  structures  and  areas  of  courts 
that  the  oi)p<jrtunity  to  discuss  beautiful  architectural 
accessories  uS  city  ])lanning  conies  to  me  as  a  pleasant 
surprise.  This  country  is  making  rapid  progress  to- 
wards fulfilling  the  scientific  recjuirements  of  our  trade, 
because  so  much  planning  is  being  done  in  the  light 
of  highly  organized  study.  It  is  relatively  easy  to  fix 
the  width  of  streets  and  not  impossible  to  tell  how  far 
apart  to  put  them  in  a  given  case ;  the  books  will  tell 
how  to  orient  them.  There  are  more  and  more  in- 
stances of  good  street  planning  in  this  country,  be- 
cause more  new  districts  are  being  laid  out  here  than 
elsewhere;  and  we  have  plenty  of  competent  men. 
But  such  good  work,  with  all  its  merit  and  its  scientific 
accuracy,  leaves  the  man  in  the  street  cold.  Only  a 
city  planner  raves  over  a  fine  scheme  on  paper  or  made 
"concrete"  only  in  walks  and  curbs  and  pavements, 
because  he  only  can  visualize  its  total  efl'ect  in  beauty, 
which  may  never  be  fully  realized.  I  have  in  mind  a 
grand  avenue,  recently  constructed  in  upper  New 
York,  250  feet  wide,  with  all  the  potentiality  of  an 
Avenue  des  Champs  Ellysees,  which  should  have  be- 
come lined  with  fine  resi<lences,  but  on  which  the  high 
prt)j)erty  values  created  justified  nothing  short  of  tene- 
ment houses.  It  is  this  total  efl'ect  in  beauty  which 
we  are  to  consider  briefly. 

City  planning,  being  so  comprehensive,  cannot  con- 
sider its  duty  discharged  until  its  street  system  is  giv- 
en its  proper  natural  and  architectural  setting  or  back- 
ground, until  it  is  furnished  with  the  necessary  fix- 
tures conceived  in  an  artistic  spirit,  aiid  enriched  with 
nbjects  of  sentiment  and  beauty  for  the  enjoyment 
of  all.  What  would  the  streets  of  most  European  cities 
be,  fine  as  their  buildings  are,  lacking  the  fountains 
and  statues  and  columns,  the  commemorative  tablets 
and  monuments,  which  speak  in  varying  language  to 
the  ])asser-by— ,^)f  patriotism  and  glory  and  history; 
of  science  and  art;  of  the  things  of  the  mind;  of  local 
pride;  of  aspirations  and  moral  values;  of  humor  and 
gaiety ;  of  religious  faith  and  of  life  and  death— run- 
ning the  gamut  of  emotions,  a])pealing  to  every  senti- 
ment and  stirring  thoughts  in  every  cranny  of  the 
mind?  We  think  of  many  towns  only  in  terms  of  their 
ornamental  features,  without  which  the  towns  would 
be  uninteresting  and  bare,  like  an  unfurnished  house. 
More  than  anything  else,  this  furnishing  of  the  streets 
with  objects  making  a  varied  appeal — the  gathered 
mementoes  of  the  past,  the  artistic  heritage  of  local 
and  race  history  and  achievement — gives  a  place  a 
personality  and  an  intimate  and  hospitable  character. 

From  earliest  times  it  has  been  a  most  natural  cus- 
tom to  decorate  the  highways  and  public  places  with 

*  I'apor  btfore  the  recent  Town  Planning  Convention  held  in  Detroit. 


A.  Stoughton 

memorials.  Our  minds  run  back  to  the  avenues  of 
sphinxes,  the  obelisks,  and  the  figures  of  men  and  ani- 
mals, symbolizing  the  gods  of  Egypt.  Among  the 
Greeks  and  Romans,  the  votive  oflferings,  the  religious 
figures,  the  effigies  and  war  memorials  and  edicules  of 
various  kinds,  added  greatly  to  the  interest  of  the 
streets.  The  Romans  were  decorators  of  the  public 
places,  their  architecture  supplying  the  finest  setting 
possible  in  the  noble  colonnades  and  porticoes,  unit- 
ing all  the  separate  features  into  a  harmonious  piece 
of  decoration.  The  altars  and  rostra,  the  statues  of 
emperors  and  gods,  the  columns  and  triumphal  arches, 
have  each  a  part  in  the  composition.  This  fine  tradi- 
tion was  followed  by  the  Italians  of  the  Gothic  period 
and  of  the  Renaissance,  whose  spires  and  campanili 
and  fountains  added  a  different  though  no  less  decor- 
ative note.  The  enrichment  of  the  street  picture  was 
not  by  any  means  peculiar  to  the  sunny  southern 
countries  where  the  open  air  life  is  natural.  Northern 
places  have  held  the  same  custom,  and  especially  in 
modern  times,  with  expanding  resources,  they  have 
beautified  the  setting  of  their  life.  In  the  smaller  ones 
we  have  a  fountain,  market  cross,  a  wayside  shrine,  a 
figure  of  the  local  hero  or  the  glorification  of  a  signal 
event.  In  the  larger  ones  we  have  an  Arc  de  I'P'toile. 
a  Fontaine  de  I'Observatoire,  a  Pont  Alexandre  111.,  an 
Albert  Memorial,  a  Thames  Embankment,  a  Scott  Me- 
morial, a  Sieges  Allee,  a  Kaiser  Wilhelm  I.  Monument, 
a  Victor  Emmanuel  Monument,  a  Washington  Mona- 
ment,  Grant  Monument,  and  the  like,  of  too  many 
species  to  mention  even  the  types. 

In  the  logical  development  of  a  town  the  necessaries 
come  first — fixtures  for  lighting,  standards  for  carry- 
ing wires  and  signboards,  mail  and  fire  alarm  boxes, 
receptacles  for  waste,  benches,  shelters  and  waiting 
stations,  drinking  fountains  for  man  and  beast,  kiosks 
for  vending  and  advertising,  public  conveniences,  en- 
trances for  sub-surface  structures,  bridges  and  elevated 
structures.  All  of  these  utilities  must,  of  course,  be 
treated  decoratively  so  as  to  be  agreeable  in  form  and 
to  harmonize  in  scale  and  character  with  their  sur- 
roundings. In  many  cases  the  original  useful  purpose 
is  merged  in  the  decorative,  and  certain  of  them — as 
fountains,  for  instance — exist  for  the  latter  only.  In 
the  next  class  may  be  put  such  conveniences  as  ramps 
and  step?,  retaining  walls,  bridge  approaches  and 
waterside  constructions  generally,  city  gateways,  park 
enclosures,  towers  for  beacons  or  bells,  clcKks  and  sun- 
dials, bandstands  and  pavilions,  which  present  an  even 
more  natural  appeal  for  artistic  treatment.  Then  there 
are  all  the  resources  of  nature,  the  plantation  of  mass 
and  surface,  the  green  of  the  tapis  vert  with  the  glow 
of  the  parterre,  and  the  sparkle  and  tinkle  of  water. 
Then  come  the  jiurely  ornamental  features,  in  which 
art  and  sentiment  join  hands  to  add  the  highest  touch 
of  grace  to  the  street  picture,  varying  in  a  wide  range 
between  the  boulder  bearing  an  inscription  and  the 
triumphal  arch  or  the  many-figured  group.  Finally, 
above  all,  there  is  the  embellishment  of  the  buildings! 
private  or  public,  which  line  the  streets  or  occupy  open 
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spaces,  and  make  or  mar  them.  This  phase  of  the  sub- 
ject is  outside  the  scope  of  this  paper,  but  I  may  say 
that  if  buildings  are  to  enter  into  the  decorative 
scheme  of  the  streets  they  should  at  least  be  visible. 
It  is  sad  to  think  how  much  of  the  possible  effect  of 
fine  buildings  is  never  realized  on  account  of  our  long, 
narrow  streets  and  the  rigid  adherence  to  the  rectang- 
ular block.  For  buildings,  as  for  monuments,  a  short 
vista  gained  by  cutting  ofif  or  turning  a  street  or  broad- 
ening it  into  a  decorative  place  is  necessary.  I  come 
from  a  place  which  glories  in  the  possession  of  several 
fine  avenues  122  feet  wide,  giving  unusual  opportuni- 
ties for  architectural  eiifect.  One  of  them  is  notable 
as  being  the  longest  street  in  the  world.  But  although 
running  nearly  straight  for  825  miles,  it  turns  as  it 
crosses  another  principal  avenue,  and  is  faced  on  the 
latter  by  a  fine  building,  which  therefore  has  its  full 
effect.  Perhaps  I  should  add  in  another  category  those 
embellishments  for  which  former  times  give  no  pre- 
cedent, which  are  the  most  obtrusive  and  insistent  of 
all,  and  from  which  the  most  enlightened  society  has 
so  far  been  unable  to  protect  itself — the  advertisements. 
I  will  say  only  that  the  state  which  finds  a  remedy  for 
this  outrageous  eVil,  which  renders  nugatory  all  beauty 
in  our  streets,  deserves  a  reward  equal  to  that  of  the 
man  who  conquers  cancer  or  typhoid. 

There  are  no  rules  for  designing  street  features  ex- 
cept those  applying  to  other  works  of  art.  The  book 
of  suggestion  is  wide  open  in  the  aspect  of  foreign 
cities  and  towns.  When  we  turn  its  pages  we  find  an 
astonishing  variety  in  the  choice  of  motive,  in  treat- 
ment and  in  placing.  Every  problem  of  treatment  and 
adjustment  has  its  own  special  conditions  and  its  own 
best  solution  by  which  the  object  shall  be  related  most 
agreeably  to  its  purpose  and  site  and  surroundings  to 
give  it  individuality  and  distinction.  To  pass  about 
the  Grand  Boulevards  and  along  the  great  east-and- 
west  axis  of  Paris — one  of  our  most  common  mental 
promenades — gives  a  most  complete  exposition  of  the 
subject.  We  see  the  monument,  isolated  or  adosse,  the 
column  and  obelisk,  the  architectural  setting  of  sculp- 
ture, the  group  and  equestrian  statute,  the  fountain  and 
pool,  the  triumphal  arch  and  the  city  gate,  the  decor- 
ative avenue  leading  up  to  a  monument  or  building, 
open  places  of  various  sorts,  the  splendid  Ijuilding  en- 
hancing and  being  enhanced  by  its  surroundings,  the 
careful  use  of  the  green  of  nature,  the  color  of  flowers 
and  the  flow  of  water,  the  variety  of  effects  of  chang- 
ing angles  of  view,  the  terraces  and  balustrades  and 
ramps  and  bridges. 

Our  cities  will  scarcely  put  on  the  garment  of 
beauty  and  wear  it  with  an  air  of  ease  and  accustomed- 
ness  until  our  people  gain  that  real  culture  which 
shows  itself  in  the  appreciation  of  the  fitness  of  things. 
Now,  even  in  places  where  objects  of  art  are  set  up, 
we  often  see  glaring  and  ridiculous  contrasts,  like  a 
man  in  full  dress  with  tan  shoes  or  with  dirty  hands. 
I  have  in  mind  an  example  of  this,  where,  in  one  of  the 
most  fashionably  frequented  city  squares  in  America, 
opposite  one  of  our  proudest  hotels,  there  stands  an 
island  which  was  decorated  with  a  bronze  lamp,  speci- 
ally designed,  provided  by  an  art  association.  The 
man  who  operated  a  switch  near  by  had  made  himself 
comfortable  by  installing  against  this  lamp  a  dilapid- 
ated rocking  chair,  which  was  kept  in  countenance  by 
a  battery  of  street-cleaners'  rubbish  cans,  brooms,  etc., 
as  a  permanent  furnishing  of  the  spot. 

But  without  a  culture  and  love  of  beauty  for  its 
own  sake,  and  basing  our  plea  on  a,  lower  plane,  we 
should  accomplish  more  if  we  could  convince  the  au- 


thorities of  the  money  value  of  civic  art.  Just  as  many 
foreign  products  command  a  high  price  purely  for  the 
element  of  beauty  of  design  in  them,  so  a  beautiful 
street  or  square  or  bridge  or  building  or  monument 
raises  the  value  of  real  estate  in  the  vicinity,  while  a 
city  which  as  a  whole  is  organized  on  attractive  lines 
draws  people  and  business  enterprises  to  itself,  has  its 
fame  carried  far  and  wide  by  every  chance  visitor,  and 
recoups  itself  directly  and  indirectly  for  the  outlay 
many  times  over.  Beauty  as  an  asset  convertible  into 
real  estate  values  and  tax  returns  is  recognized  by 
most  foreign  cities — not  yet  sufficiently  by  ours.  As 
soon  as  our  people  realize  this  they  will,  of  course, 
hasten  to  invest  in  public  art. 

We  of  this  country  are  fortunate  in  that  few  monu- 
ments have  been  inflicted  upon  our  cities,  and  that 
other  fixtures  are  not  of  a  very  permanent  nature. 
Sculpture  has  developed  as  rapidly  as  architecture  in 
the  present  generation,  and  we  are  now  for  the  first 
time  in  a  position  to  memorialize  great  deeds  and 
events  by  monuments  that  future  generations  will  not 
feel  like  removing  to  sequestered  depths  of  the  parks. 
Sunset  Cox  hailing  a  trolley  car  on  I'ourth  Avenue, 
New  York,  will  hardly  have  any  replicas,  to  mention 
but  one  artless  object  set  in  a  high  place.  Despite  the 
absence  of  art  commissions  in  many  places  and  of  com- 
petent committees  for  the  erection  of  memorials,  much 
better  work  is  being  done  by  reason  of  the  general  ele- 
vation of  intelligence  which  impels  committees  to  seek 
expert  advice  in  such  matters,  and  because  better  talent 
is  available.  It  is  far  better  to  leave  our  streets  and 
parks  bare  of  everything  but  the  necessaries  for  a  long 
lime  than  to  fill  them  with  meretricious  ornaments, 
debasing  rather  than  elevating  taste,  setting  a  low 
standard  and  pre-empting  good  sites,  as  it  is  practically 
impossible  to  dislodge  them  on  the  score  of  bad  art 
once  they  have  dug  themselves  in.  It  is  well  to  pro- 
ceed slowly.  All  cities  and  towns,  large  €«■  small, 
should  be  urged  to  appoint  art  commissions,  or  at  least 
to  secure  competent  advisers  for  special  occasions,  and 
all  such  experts  should  be  encouraged  to  do  their  whole 
duty  in  maintaining  the  highest  standard  in  civic  art. 

The  placing  of  works  of  art  with  us  is  specially 
difficult  on  account  of  the  paucity  of  good  sites  fur- 
nished by  the  gridiron  plan,  unmitigated  by  studied 
modifications  or  accidental  irregularities.  Our  street 
system  reduces  us  to  the  necessity  of  placing  our  orna- 
mental features,  other  than  those  in  parks,  against 
buildings  or  near  them,  or  along  the  edge  of  parks 
facing  sidewalks,  seen  as  we  pass  by,  not  as  we  ap- 
proach along  a  vista.  This  may  be  well  enough  for 
small  and  minor  objects,  if  we  have  enough  of  them 
to  spare  for  inconspicuous  places,  but  the  wisdom  of 
grouping  these  things,  whether  they  be  few  or  many, 
is  generally  conceded.  For  larger  schemes  and  form- 
al arrangements  the  city  planner  must  create  sites  and 
provide  vistas  for  the  architect  and  sculptor  and  the 
gardener  to  use.  When  we  see  the  marvellous  impress- 
iveness  and  dignity  of  the  Place  de  la  Concorde  or  the 
Kaiser  Wilhelm  Platz — the  distinction  each  gives  to 
a  whole  city — or  the  fine  effect  of  many  smaller  squares 
which  may  be  simply  the  widening  of  the  highway, 
artfully  shaped  and  treated,  it  is  strange  that  our  new 
cities,  while  they  are  in  the  making,  should  not  provide 
such  advantages  for  the  future.  As  traffic  places,  or 
resting  spots  for  pedestrians,  or  accents  in  a  general 
effect,  or  opportunities  for  formal  embellishment,  they 
would  be  invaluable. 

Our  planning,  or  our  city  growth  without  plan,  has 
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not  taken  into  account  the  amenities  of  street  life — 
the  chance  to  ])ause  in  the  mad  rush  to  get  a  ^''"il'se 
of  noI)k'r  thinj^s  than  trolley  cars ;  to  get  a  new  hold  on 
connnon  life  by  a  suggestion  of  greatness  from  a  mon- 
ument or  of  grace  from  an  object  of  art ;  to  get  the  up- 
lifting effect  of  a  noble  colonnade  or  tower  seen  at  the 
end  of  a  vista,  or  to  get  a  refreshment  of  mind  from  the 
greenness  of  ordered  trees  or  sward.  It  has  sought 
only   to   furnish    the   greatest   number   of  rectangular 


blocks.  It  is  time  f<jr  a  new  idea  to  replace  this  one. 
'{'he  city  planner  and  the  monumentaiist  must  co-oper- 
ate in  creating  sites  ca])ab1e  of  a  decorative  setting  and 
of  furnishing  them  suitably  as  time  goes  on  as  places 
for  the  display  of  the  city's  sentiments  and  ideals  and 
taste  and  for  the  elevation  and  distinction  of  its  life. 
Our  inspiration  is  in  the  fountain  of  art;  our  copybook 
is  the  achievement  of  the  past ;  our  teacher,  the  artistic 
instinct  of  the  ages. 


The  Correction  of  Common   Deficiencies 
in  Public  Works  Reports 


A  study  of  the  public  works  reports  of  different 
cities  discloses  a  wide  variety  of  treatment 
and  make-up,  from  the  bulky  volume  with 
more  than  a  thousand  pages  to  a  collection 
of  tables  that  require  a  cipher  code  for  their  interpre- 
tation. It  is  evident  that  one  or  the  other  or  both 
of  these  presentations  must  be  wrong.  They  indicate 
a  lack  of  conception  of  the  ])ur])ose  of  a  ]Miblic  works 
re])ort. 

T(j  be  successful  it  is  evident  that  the  jnirpose  of  a 
report — to  give  citizens  information  as  to  the  expendi- 
ture of  public  money  for  ])ul)lic  works — must  be  kept 
clearly  in  mind.  If  the  citizen  body  were  composed  of 
those  having  but  a  single  interest,  or  if  all  could  be 
interested  in  a  similar  manner,  the  preparation  of  such 
a  report  would  be  sitn])lifie(l.  But  a  diversity  of  in- 
terests must  be  recognized,  and  the  information  pre- 
sented so  as  to  satisfy  different  retpiirements,  for  it 
is  clear  that  if  the  manner  of  presenting  the  informa- 
tion is  such  that  it  cannot  be  understood  by  the  audi- 
ence to  whom  it  is  addressed  the  report  will  fail  of  its 
chief  purpose.  It  is  therefore  necessary,  first,  to  ana- 
lyze the  various  requirements  of  the  readers  of  public 
works  reports. 

It  will  be  admitted  that  these  requirements  are  de- 
pendent upon  the  character  of  the  audience  to  be  ad- 
dressed. In  general  the  citizen  body  conij)rising 
the  audience  of  a  public  works  report  may  be  divided 
into  three  main  classes.  In  the  first  class  are  those 
citizens  who  have  an  interest  in  the  activities  of  their 
community  but  who  wish  for  only  general  information. 
This  class  constitutes  numerically  by  far  the  largest 
portion  of  the  audience.  The  second  class  is  composed 
of  citizens  interested  in  a  more  detailed  financial  study 
of  the  city's  activities,  such  as  administrative  officials, 
members  of  civic  organizations,  and  a  few  others  who 
would  study  a  report  closely.  The  third  class,  inter- 
ested in  technical  matters,  is  made  up  chiefly  of  engi- 
neers within  the  cit)'  and  engineers  in  other  cities. 

I'ublic  works  reports  in  the  past  have,  in  general, 
recognized  this  divisit)n  of  interest,  but  seldom  has  any 
public  works  report  been  comi)iled  with  these  three 
distinctions  clearly  in  mind.  The  result  has  been  that 
some  reports  are  especially  good  in  a  general  way, 
giving  matters  of  general  interest  but  lacking  details 
that  are  of  value  to  the  student  of  niunici]Kil  affairs. 
Other  reports  give  only  a  mass  of  statistical  detail  that 
has  little  meaning  and  less  interest  to  the  average 
reader. 

Creating  Interest  Through  the  Press 

It  will  be  recognized  that  a  most  important  func- 
tion of  a  report  is  to  command  as  much  general  inter- 
est among  the  citizen  body  as  possible.  L'sually  the 
rejxirts,  necessarily  limited  in  number,  will  reach  the 


hands  of  but  few,  and  if  the  contact  of  the  citizens  with 
the  report  were  the  only  means  for  them  to  gain  in- 
formation little  would  be  known  as  to  the  activities 
of  the  city.  The  channel  through  which  information 
must  come  is  the  newspapers.  If,  therefore,  the  in- 
formation for  the  general  reader  is  to  be  in  proper 
shai)e,  a  public  works  report  should  contain  a  clear. 
concise,  general  review,  free  from  technical  language 
and  confusing  detail,  occupying  si)ace  not  to  exceed 
three  or  four  news])aper  columns.  Suitable  headings 
and  subheadings  should  be  used  throughout  the  report. 

This  portion  of  the  report  should  constitute  the 
opening  chapter,  presumably  written  by  the  admin- 
istrative official  in  charge  of  the  public  works  of  the 
city.  Information  prepared  in  this  manner  would  then 
be  available  in  convenient  form  to  be  excerpted  bodily 
by  newspajjcrs  and  thus  relieve  newspaper  men  of  the 
necessity  of  reviewing  the  whole  rejxjrt.  In  doing  this 
there  is  a  possibility  of  missing  essential  features  and 
dwelling  at  length  on  unimportant  details,  for  it  must 
be  assumed  that  the  head  of  a  public  works  depart- 
ment must  know  the  relative  importance  of  the  activi- 
ties of  his  work  better  than  any  one  else. 

Aside  from  a  general  review  of  the  entire  public 
works  of  a  city,  the  report  of  each  bureau,  in  turn, 
should  have  an  opening  chapter  outlining  the  activities 
of  the  particular  bureau  but  entering  somewhat  more 
into  detail  than  would  be  practicable  in  the  general 
outline,  at  the  same  time  being  free  from  technical 
tnngnage  and  confusing  tabular  matter.  Thus  it  would 
be  possible,  aside  from  a  general  story  of  the  public 
works  department  as  a  whole,  to  obtain  special  stories 
of  each  division  or  bureau  of  the  department. 

To  compile  these  portions  of  the  report  will  re- 
quire more  care  and  judgment  than  any  other  part 
if  the  relative  importance  of  the  various  activities  is 
to  be  i)resented  to  the  public  so  that  a  true  perspec- 
tive of  the  whole  may  be  had.  At  times,  with  public 
interest  centred  on  some  special  work,  it  will  be  neces- 
sary to  describe  such  a  feature  in  greater  detail  and 
length  than  would  ordinarily  be  required.  Again,  the 
necessity  of  certain  improvements  which  are  foreseen 
by  the  officials  and  not  realized  by  the  public  in  gen- 
eral may  require  special  emphasis. 

The  information  desired  by  the  second  and  third 
classes  of  readers,  as  previously  outlined,  will  neces- 
sarily overlap,  and  it  would  be  impracticable  to  divide 
a  public  works  report  or  portions  of  the  report  into  two 
divisions  for  the  primary  purpose  of  supplying  separ- 
ately for  each  of  these  classes  the  information  they 
would  require.  It  will  be  sufficient  in  compiling  the  re- 
port that  the  information  these  readers  seek  he  pre- 
.sented  in  logical  sequence  and  as  fully  as  jxissible. 

A  tabular  arrangement  of  facts  and  statistical  data 
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should  be  employed,  but  each  table  should  state  clearly 
just  what  it  is  and  make  unnecessary  a  study  of  the 
text  to  explain  it.  Statistics  of  expenditures  and  quanti- 
ties of  work  done  and  costs  of  work  are  useful  only 
from  a  comparative  standpoint,  so  that  tables  showing 
only  the  results  for  a  single  year  are  of  little  value. 
Such  tables  should  give  data  extending  over  a  period 
of  years,  and  thus  make  a  comparison  possible. 

Diagrams  frequently  give  the  reader  a  better  com- 
prehension of  certain  facts  than  can  be  done  by  tables, 
and  should  be  freely  used ;  but,  as  with  the  tables,  each 
diagram  should  be  lettered  so  that  with  its  title  its 
meaning  is  self-contained. 

Typographical  Appearance 

The  readability  of  a  report  depends  in  no  small  de- 
•gree  on  its  typographical  appearance.  The  casual 
reader  often  avoids  the  perusal  of  a  report  because  of 
its  uninteresting  appearance.  The  use  of  fine  type, 
closely  leaded,  no  suggestive  headlines  to  break  up  the 
solid  mass  of  text,  few  or  no  cuts  to  attract  the  eye, 
all  combine  to  produce  such  an  effect. 

A  report,  to  be  readable,  should  be  in  clear,  good- 
sized  type  on  a  convenient  sized  page.  Frequent  head- 
ings in  larger  sized  type  should  be  used,  while  chapter 
headings  would  be  distinguished  by  still  larger  and 
bolder  faced  type.  It  is  recommended  that  the  body 
of  the  report  should  be  of  clear-faced,  ten-point,  Ro- 
man type,  and  well  spaced,  averaging  about  five  and 
one-half  lines  of  print  to  the  inch.  The  size  of  forms 
or  printed  portion  of  a  page  should  be  4  to  ^1/2  ins.  in 
width  and  7  ins.  high.  There  should  be  left  a  margin 
of  not  less  than  ^  in.  on  all  sides,  while  a  1-in.  margin 
is   better. 

Cuts,  to  be  of  value,  should  be  clear,  made  from 
good  photographs,  printed  on  highly  calendered  paper 
and  of  sufficiently  fine  line  so  that  detail  will  not  be 
lost.  Where  paper  of  a  good  quality  is  used  for  the 
cuts  the  screens  used  in  the  photo-engraving  work 
should  have  at  least  133  lines  and  may  have  150  lines 
to  the  inch.  In  either  case  ink  of  good  quality  is  neces- 
sary. Full  size  page  cuts  will  lie  found  far  more  satis- 
factory than  reduced  sizes  crowded  two  or  three  on  a 
page.  Where  cuts  are  used  they  should  be  selected 
to  bring  out  clearly  the  point  desired  so  that  one 
may  look  at  the  picture,  read  its  title,  and  get  the 
meaning  without  necessarily  referring  to  the  text. 
In  some  classes  of  work  it  is  well  to  arrange  a  series 
of  cuts  that  will  tell  the  complete  story  of  a  process 
or  construction,  as  the  case  may  be. 

Reproduction  of  Diagrams 

Diagrams,  to  be  useful,  must  be  easily  readable. 
As  a  rule,  diagrams  are  reduced  from  larger  drawings, 
which  will  not  stand  much  reduction  because  the  usual 
lettering  upon  them,  when  reduced,  will  be  too  small 
to  be  read  clearly.  Generally  it  is  desirable  to  redraw 
diagrams  that  are  to  be  reduced,  exaggerating  the  let- 
tering so  that  when  reduced  it  may  still  be  of  a  size 
that  will  be  read  easily.  Bolder  lines  should  be  used 
and  conventional  detail  exaggerated  so  that  there  may 
be  no  mass  of  lines  which  will  print  with  a  muddy 
effect  when  reduced. 

Inserts  for  tables  should  be  avoided  where  pos- 
sible; they  spoil  the  appearance  of  a  report,  are  dis- 
agreeable to  use;  and  generally  become  torn  and  de- 
tached from  the  report  itself.  However,  their  use  is 
sometimes  imperative,  and  where  necessary  care 
should  be  taken  that  all  the  inserts  are  placed  in  the 
report  to  face  the  same  way.  For  those  tables  that 
must  be  compared  with  the  text  it  is  desirable  that, 


when  unfolded,  there  should  be  a  blank  strip  left  at 
the  margin  sufficiently  wide  that  the  printed  table  may 
appear  to  one  side  entirely  clear  of  the  page.  This, 
perhaps,  applies  more  to  tables  that  wovild  appear  in 
textbooks  than  to  most  tabular  statements  that  would 
be  found  in  a  public  works  report.  Tables  may  be 
printed  in  much  finer  type  than  the  body  of  the  text, 
the  size  of  the  type  being  determined  by  the  extent  of 
the  table.  It  is  not  advisable,  however,  to  use  less 
than  six-point  type. 

Appendices  may  be  set  up  closely  leaded  in  eight 
or  even  six-point  type.  Six-point  type  with  lines 
spaced  with  two  points  of  lead  will  be  found  more 
easily  read  than  eight-point  type  not  leaded. 

Few  care  to  keep  in  a  library  a  paper-bound  book. 
If,  therefore,  the  contents  of  public  works  reports  are 
worth  preserving  it  is  necessary  that  they  be  put  in 
such  shape  as  to  invite  their  retention  on  book-shelves 
in  private  or  public  libraries.  At  least  a  portion  of 
the  number  of  reports  issued  should  be  bound  in  rea- 
sonably durable  manner.  When  it  is  possible,  volumes 
exceeding  600  pages  should  be  avoided.  Where  the 
mass  of  material  that  must  be  presented  makes  larger 
volumes  necessary,  it  had  better  be  divided  and  issued 
in  separate,  smaller  volumes. 

Why  Publish  Technical  Information? 

The  question  may  be  raised  by  many,  "Why  should 
a  public  works  report  contain  information  other  than 
that  which  interests  the  general  public?"  Why,  for 
instance,  should  technical  information,  understood  and 
available  to  only  a  comparatively  few  individuals,  be 
prepared  and  printed  at  public  expense?  The  answer 
to  this  criticism  is  that  progress  is  constantly  being 
made  in  municipal  engineering  work.  Conditions 
change  that  require  different  methods  of  treatment, 
new  processes  are  evolved  and  new  materials  come  in- 
to use.  Some  of  these  methods  and  materials  are  more 
successful  than  others,  and  if  the  records  of  successes 
and  failures  were  to  be  buried  in  the  archives  of  the 
various  departments,  not  only  would  such  information, 
of  utmost  value  to  each  city,  be  practically  unavailable, 
but  also  the  experience  of  all  cities  would  be  rendered 
useless  to  their  neighbors.  When  the  extremely  small 
expense  incurred  in  printing  such  information  is  com- 
pared with  the  inestimable  value  to  be  gained  by  every 
city's  officials,  there  should  be  no  hesistancj'  on  the 
part  of  any  city  to  publish  in  full  its  experieiice  in  all 
lines  of  public  work. 

The  limits  of  this  article  will  not  permit  a  discus- 
sion of  a  detailed  outline  for  each  portion  of  a  report 
on  public  works  or  the  make-up  of  the  tables  to  be  pre- 
sented, but  enough  has  been  said  to  indicate  the  main 
purpose  around  which  the  outline  should  be  arranged 
and  for  which  the  report  should  be  prepared. 

The  foregoing  hints  were  given  in  an  article  in  the 
Engineering  Record  by  A.  N.  Johnson,  of  the  Bureau 
of  Municipal  Research,  New  York  City. 


Elevator,  boiler  and  flywheel  accident  statistics  are 
regularly  collected  by  the  Fidelity  &  Casualty  Co., 
of  New  York  City.  The  figures  for  the  United  States 
and  Canada  for  February  and  March,  1915,  show  96 
elevator  accidents,  only  13  of  which  were  due  to  fall- 
ing lifts.  Only  one  person  was  killed  and  14  injured 
by  the  falling  elevators,  while  in  the  83  shaft  and  door 
accidents  39  people  were  killed  and  45  were  injured. 
Practically  all  these  last  casualties  could  have  been 
prevented  by  safety  gates  and  interlocked  shaft  doors. 
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Wood   Block   Paving   in   the  West 


By  S.  B.  Bennett- 


Tl  1 1'",  use  of  wood  blocks  as  a  means  of  obtaininjj 
a  ])crmanent  paving  has  been  in  vogue  both 
in  Europe  and  the  United  States  for  nearly  a 
century,  and  has  met  with  praise  or  with  ridi- 
cule according  to  the  results  that  have  been  obtained. 
In  some  cases  wood  block  pavements  have  proved  a 
great  success ;  in  others  they  have  been  condemned 
as  most  unsatisfactory.  If  careful  inquiry  is  made  in- 
to the  real  cause  of  the  commendations  or  complaints, 
it  will  frcfiuently  be  found  that  they  have  their  or- 
igin in  the  suitability  or  otherwise  of  the  materials 
and  foundations  obtained. 

Some  of  the  most  important  thoroughfares  in  Euro- 
I)ean  cities  have  been  paved  with  wood  blocks  be- 
cause such  pavements  have  proved  to  be  sanitary, 
silent,  and  able  to  carry  heavy  traffic. 

Of  recent  years,  owing  to  our  highways  having  come 
to  be  used  as  a  means  of  distributing  heavy  loads  which 
previously  were  carried  on  permanent  railway  tracks, 
much  more  attention  has  been  given  to  the  materials 
and  workmanshii)  for  road  construction.  The  intro- 
duction of  the  steam  wagon  and  heavy  auto  truck  de- 
mands that  even  more  care  be  exercised  in  this  class  of 
work. 

I'ormcrly  wood  blocks  placed  on  a  wooden  base 
were  thought  to  be  satisfactory ;  little  attention  was 
given  to  the  sub-grade  or  the  foundation  on  which 
the  wood  pavement  was  to  be  laid,  and  any  kind  oi 
soft  wood  was  looked  upon  as  a  suitable  material 
Later  on  hard  woods,  such  as  the  Jarrah  and  Karri  ol 
New  Zealand  and  Australia,  were  put  on  the  market. 


Preparlntf  cushion  fur  blocks. 

but  it  is  owing  to  the  introduction  of  creosote  that 
wood  blocks  have  come  to  be  regarded  as  a  first- 
class  form  of  pavement.  Creosote  was  used  in  very 
small  (|uantitics  at  first,  but  with  further  experiment 
and  research  it  has  been  found  that  the  wood  blocks 
can  he  ini])rcgnatc<l  with  large  (piantities  of  creosote, 
much  to  the  advantage  and  lasting  qualities  of  the 
pavement.  If  the  temperature  and  pressure  to  which 
the  blocks  are  subjected  is  not  too  great,  they  can  be 
impregnated  with  creosote  up  to  fifty  or  sixty  pounds 

'Muaioipal  Knginefr,  South  Vancouver,  H.  C. 


to  a  cubic  foot.   This  amount,  however,  is  c<»nsidered 
excessive  for  paving  blocks. 

During  the  summer  of  1914  the  Municipal  Council 
of  South  Vancouver  paved  Main  Street  from  16th 
Avenue  to  51st  Avenue — a  stretch  of  road  two  miles 
long  and  54  feet  wide — with  wood  blocks  cut,  pre- 
l)ared  and  laid  by  the  Dominion  Creosoting  Com- 
pany, a  local  firm  with  works  situated  on  the  hanks 
of  the  Eraser  River.  The  contract  specified  a  4-inch 
wood  block  saturated  with  10  lbs.  of  creosote  to  the 
cubic  foot,  laid  on  a  6-inch  concrete  base,  with  a  1-inch 
cement  and  sand  cushion  between  the  concrete  and  the 
wood  blocks,  together  with  all  necessary  curl)s,  sur- 


Laylng  blocks  between  electric  railway  tradci. 

face  drains  and  catch  basins.  The  pavement  is  guar- 
anteed for  fifteen  years.  This  is  looked  upon  as  a 
great  local  achievement,  for  it  has  been  made  from 
B.  C.  fir,  B.  C.  cement  and  B.  C.  creosote  manufac- 
tured in  a  British  Columbia  factory,  and  dedicated  to 
British  Columbians  of  the  present  and  future  genera- 
lions.  It  is  one  of  the  largest  permanent  pavement 
works  undertaken  in  .British  Columbia,  and  two  hun- 
dred and  fifty  men  were  employed  on  it  for  forty 
weeks. 

The  greatest  difficulty  was  met  with  in  the  third 
section,  from  34th  to  45th  Avenues,  where  the  road- 
bed passes  through  what  is  generally  accepted  as  an 
old  beaver  jxind,  swamp  or  muskeg.  Various  trial 
liotes  were  put  down  in  this  section,  and  it  was  found 
that  at  a  depth  of  from  five  to  ten  feet  a  solid  founda- 
tion was  obtainable.  It  was  absolutely  useless  to 
think  of  putting  a  concrete  bed  on  such  a  mass  of 
soft  earth,  and  consequently  the  whole  of  this  bog 
earth  had  to  be  dug  out.  To  carry  out  this  work 
two  steam  shovels  and  forty  teams  were  kept  working 
steadily  for  several  weeks.  When  the  fill  was  com- 
pleted and  the  roadbed  had  been  well  water-tamped 
and  rolled  the  concrete,  of  1:2:4  mix,  was  |H>ured  to 
a  depth  of  six  inches.  When  the  concrete  was  set  a 
sand  cushion  known  as  3  to  1  mix  was  placed  and 
sprinkled  carefully,  and  on  this  the  creosoted  wood 
blocks  were  laid. 

The  roadway  has  been  built  by  what  is  known  as 
"lath  construction."  This  leaves  a  space  of  from  one- 
quarter  to  three-eighths  of  an  inch  between  the  blocks. 
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which  is  then  filled  up  with  hot  gravel,  and  while  the 
gravel  is  hot  a  preparation  of  bitumen  at  a  tempera- 
ture of  300  degrees  Fahrenheit  is  poured  over  the  sur- 
face. After  this  mixture  had  percolated  into  the  joints 
a  further  squeegee  coat  was  poured  over  the  blocks 
to  fill  up  all  the  interstices.  Next  a  thin  coating  of 
fine  gravel  was  thrown  over  the  surface  and  in  a  few 
hours  the  street  was  opened  for  traffic. 

Cement  Testing 

Throughout    the    whole    of    the    contract    samples 
were  taken  from  each  consignment  brought  on,  to  the 
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CCMtNT         TEST       CURVES. 

Diagram  showinti  result  of  cement  tests. 

works,  and  the  following  tests  were  carried  out: — (1) 
fineness;  (2)  specific  gravity;  (3)  normal  consistency; 
(4)  time  of  set;  (5)  constancy  of  volume  (normal  and 
accelerated).  The  briquettes  were  all  cured  as  nearly 
as  possible  under  normal  conditions  in  the  laboratory, 
and  the  "personal  equation,"  for  all  practical  purposes, 
can  be  considered  constant. 

Apart  from  the  tests  of  neat  cement,  and  with 
standard  sand  (Ottawa  Silica  Company),  tests  were 
made  of  cement  and  the  actual  materials  used  on  the 
works,  as  follows: — 

Curb  Mix.— 3:1,  2:1,  1>^:1,  and  cushion— 3:1.  Re- 
sults are  tabulated  for  comparison  with  that  of  stand- 
ard Ottawa  sand. 

Tensile  Strain. — The    briquettes    for    these     tests 
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Track  construction  with  wood  block  paving. 

were  cured  uniformly  in  a  moist  chamber,  and  a  Fair- 
banks testing  machine  was  used.  The  averages  tab- 
ulated show  the  result  of  a  series  of  twenty-one  tests 
for  each  reading  for  neat  cement,  and  ten  and  five 
readings  respectively  for  3:1  and  1^:1  mixes. 

Fineness. — The   tests   for  fineness   were   averaged 


from  25  samples  taken  from  bulk,  with  results  as 
stated  below : — 

No.  100  Standard  seive     2.1  per  cent,  residue. 

No.  200  Standard  seive  20.5  per  cent,  residue. 

Tests  of  the  above  were  made  with  50-gramme 
samples,  heated  to  100  degrees  Centigrade.  The  curve 
as  illustrated  is  very  interesting,  showing  the  results 
of  two  .different  brands  during  a  period  of  from  one 
to  twenty-eight   days. 

Wood  Blocks 

The  wood  blocks  were  rigidly  inspected  at  the 
works  during  treatment,  and  notes  were  taken  of  the 
time  under  treatment,  the  contents  of  the  charge  and 
the  amount  of  oil  absorbed  and  the  temperature  and 
pressure  maintained. 

With  respect  to  oil  penetration,  the  standard  can 
only  be  regarded  as  an  average  one  on  account  of  the 
wide  difference  in  the  density  of  the  fir  wood.  It  was 
found,   however,   on    examination   of   the   various   ex- 
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Details  of  paving. 

hibits,  that  the  blocks  after  treatment  showing  an  aver- 
age penetration  of  from  1  to  13^2  inches  had  shown  at 
the  end  of  sixty  days  a  thorough  penetration,  and 
often  a  well-saturated  block.  Samples  from  bulk  de- 
liveries on  the  work  from  the  commencement  to  the 
finish  of  the  work  were  taken  regularly  and  were 
tabulated  carefully,  and  the  results  bear  out  the  cor- 
rectness of  these  remarks,  and  also  help  to  prove  the 
fallacy  of  assuming  that,  although  a  block  delivered 
directly  after  treatment  may  show  a  penetration  of 
even  less  than  an  inch,  it  is  of  necessity  a  poor  block. 

The  mode  of  lath  construction  of  wood  block  pave- 
ment is  shown  in  detail  in  the  diagram  herewith.  The 
lath  joint  gives  plenty  of  room  for  expansion,  besides 
binding  the  blocks  together,  as  the  mortar  joins  the 
bricks  together  in  the  building  of  a  wall. 

Track  Construction. — The  class  of  paving  to  adopt 
between  the  rails  in  any  track  construction  is  one  of 
the  most  debatable  subjects  in  the  design  of  good 
roads.  As  will  be  seen  from  the  drawing,  special  gauge 
blocks  were  used,  and  over  the  fish  plates  long  blocks 
of  specially  hard  wood  were  used,  the  blocks  being 
slightly  longer  than  the  fish  plates  and  purposely 
drilled  and  bevelled  for  receiving  the  nuts  which  joint- 
ed the  rails.  This  was  considered  one  of  the  special 
features  on  this  class  of  work  as  carried  out  in  South 
Vancouver. 
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Pumps   for    City    Water-Works' 


By  J.  E.  Craigf 


Till",  selection  of  punipinp  machinery  for  modern 
plants  has  aff(jr(lc(l  the  op])()rtiinity  for  the 
makinp  of  many  mistakes  in  jndginp  the  real 
value  of  the  equipment  adopted.  City  authf)r- 
[itics  are  apt  to  consider  that  they  can  determine  the 
Lvalue  of  a  pump  as  well  as  an  engineer,  and  ignore 
|his  recommendations,  while  often  enough  the  engineer 
[designing  water-works  ])lants  has  not  judged  aright 
|of  the  worth  of  pumping  eepiipment  for  peculiar  con- 
ditions. 

.  For  pumping  service  in  villages  and  small  towns 
where  the  regular  domestic  supi)ly  is  from  an  elevated 
tank  the  demand  is  for  a  pump  to  fill  the  tank  at  inter- 
vals and  to  furnish  direct  pressure  for  fire-fighting  pur- 
poses. If  there  is  availahle  a  reliable  source  of  cheap 
electric  power,  motor-driven  turbine  pumps  or  triplex 
plunger  pumps  arc  desirable — the  latter  driven  through 
gears  by  electric  motors.  If  such  electric  power  is  not 
available,  triplex  ])Iunger  pumps  driven  by  gasoline  or 
kerosene  engines  should  be  given  careful  considera- 
tion. These  machine^  are  highly  desirable  for  inter- 
mittent service,  as  they  deliver  their  full  output  at 
once  when  started,  instead  of  requiring  such  time  as 
is  necessary  to  raise  steam  in  a  boiler  for  a  steam- 
driven  pumj).  In  addition  to  the  great  loss  of  heat 
from  the  boiler  while  the  ])ump  is  not  in  actual  opera- 
tion, the  inefficiency  of  all  small  direct  acting  steam 
l)iini])s  almost  eliminates  this  type,  except  when  ojjcr- 
ated  in  c<jnnection  with  an  electric  lighting  system 
which  requires  that  steam  be  kept  up  most  of  the 
time,  at  any  rate. 

In    considering   the   service    for  'towns   which    use 
from   1,000.000  gals,  to  5,000,000  gals,  a  day  there  is 
a  broader  field  for  careful  consideration  as  to  the  act- 
ual conditions  to  be  met.     When  the  sujjply  is  taken 
from  a  river  and  first  delivered  to  filter  beds  there  is 
nothing  better  than  the  turbine  pump  for  this  service, 
as  a  low  and  practically  constant  head  is.  to  be  oper- 
ated against.    The  turbine  pump  may  be  driven  either 
by  an  electric  motor  or  steam  engine,  as  the  local  con- 
ditions demand.    Where  the  source  of  supply  is  wells 
in  which  the  water  does  not  rise  to  the  surface  the  en- 
gineer may  consider  several  methods.    One  is  the  di- 
rect acting  deep  well  pump  with  the  steam  cylinder 
at  the  surface  and  the  water  piston  near  the  elevation 
of  the  source  of  water,  actuated  through  a  long  vertical 
piston  rod.    One  of  the  best  examples  of  this  system  is 
at  Memphis,  Tenn.    The  Memphis  supply  is  interest- 
ing because  such  a  large  city  is  supplied  from  a  great 
many  wells  scattered  for  a  considerable  distance  and 
llowing  into  a  masonry  tunnel  which  is  nearly  100  ft. 
l)clow  the  surface  of  the  ground  and  which  discharges 
by  gravity  into  a  sum])  at  the  i)umi)ing  station.     The 
steam  cylinders  of  the   vertical   pnin|)ing  engines  are 
ill  the  engine  room  at  the  surface  of  the  ground,  while 
the  water  cylinders  are  far  below  near  the  surface  of 
the  water.    These  engines  have  given  excellent  service. 
Small  ])umps  of  the  usual  dee])  well  type  are  liable 
to  give  consideral)le  trouble  with  the  water  piston  and 
valves  far  below  the  surface  of  the  fioor  and   where 
they  cannot  l)e  inspected,  as  the  ordinary  deep  well 
])ump  has  its  jjiston  rod  and  water  cylinder  in  a  well 
usually  less  than   1    ft.  in  diameter.     The  pumps  at 

•  From  The  Cornoll  Civil  EiiKiiieer. 
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Memphis  arc  in  a  sumj)  large  enough  to  give  ample 
access  even  at  the  bottom  for  attention  and  repairs  to 
the  water  cylinders. 

In  some  parts  of  the  country  where  the  source  of 
ground  water  is  not  more  than  30  or  40  feet  below 
the  surface  the  ordinary  duplex  steam  pressure  pumps 
are  put  in  a  sump,  far  enough  below  the  surface  so 
that  water  can  be  drawn  from  the  natural  source  with 
a  suction  lift  of  not  more  than  15  ft.  This  arrange- 
ment, which  subjects  the  pumps  to  p<«sible  submerg- 
ence if  the  level  of  the  ground  water  should  rise,  and 
from  the  usual  dampness  and  inaccessibility  of  such 
places,  is  in  small  favor.  In  the  rice  fields  of  I^uisiana 
and  Texas  a  submerged  vertical  turbine  pump  in  the 
bottom  of  the  well,  driven  through  a  vertical  shaft 
either  with  a  belt  or  electric  motor,  has  found  consider- 
able favor. 

For  a  reliable  method  of  raising  water  from  a  con- 
siderable depth  probably  there  is  nothing  better  than 
compressed  air.  The  air  lift  leaves  much  to  be  de- 
sired in  the  matter  of  total  efficiency,  but  its  reliability 
of  operation  and  durability  offset  this  objection.  The 
entire  engine  is  in  the  pumping  station.  One  com- 
pressor can  raise  water  from  one  well  or  many,  and 
they  may  be  scattered  widely.  When  the  available 
funds  will  i)rovide  a  compressor  with  Corliss  valve, 
steain  cylinders,  and  condensors,  and  two  stage  com- 
pression, if  the  re<iuired  pressure  warrants  this,  very 
satisfactory  operating  efflciency  is  obtained. 

In  the  choice  of  ])umping  engines  for  the  smaller 
cities,  which  require  between  1,000,000  and  5,000,000 
gallons  daily,  there  is  a  slightly  wider  range  of  equtp- 
rnent  from  which  to  make  a  choice  to  meet  the  con- 
ditions of  the  individual  installation.  In  this  class  of 
.pumping  station  24-hour  attention  is  usual.  Most  such 
cities  operate  an  electric  lighting  system  in  connection 
with  the  pumping  station,  which  requires  that  boilers 
be  kept  in  operation  constantly.  Under  this  condition 
the  choice  lies  between  several  arrangements  with 
steam  as  the  motive  power.  When  the  engine  operat- 
ing the  generators  are  of  high  efficiency,  ample  capa- 
city, and  in  duplicate,  electric  motor-driven  pumps 
give  excellent  total  efficiency.  The  higher  steam  effici- 
ency obtainable  from  the  steam  engine  often  more  than 
balances  the  loss  in  electrical  equipment.  Either  tur- 
bine pumps,  direct  connected  to  electric  motors,  or 
triplex  plunger  pumps,  motor-driven  through  gears, 
are  available. 

It  is  usually  demanded  of  pumping  engines  that 
they  deliver  the  normal  domestic  consumption,  against 
about  50  lbs.  to  the  square  inch,  for  more  than  95  per 
cent,  of  the  time  in  operation,  and  yet  be  capable  of 
furnishing  this  same  output  and  considerably  more 
for  fire  streams,  at  125  lbs.  to  the  square  inch.  oV  more. 
This  condition  means  the  engine  must  operate  95  per 
cent,  of  the  time,  at  about  40  per  cent.  load,  or  at  times 
of  fire  at  more  than  100  per  cent.  over-l<«d.  depend- 
ing on  whether  the  engine  is  designed  for  its  rated  ser- 
vice at  domestic  or  at  fire  pressure.  To  meet  these  re- 
quirements two  turbine  pumps  can  be  operated  in 
series  for  fire  pressure  and  either  operated  singlv  for 
domestic  service. 

To  have  duplicate  equipment,  either  set  of  which  is 
capable  of  meeting  any  reasonable  daily  demand  for 
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both  domestic  and  fire  service,  is  absolutely  essential 
for  a  first-class  water-works  pumping  station.  To 
meet  this  condition  will  require  much  idle  equipment, 
or  operation  at  small  load  factor,  with  turbine  pumps. 
Triplex  plunger  pumps,  motor-driven,  give  good  effi- 
ciency under  domestic  service  pressure,  and  will  de- 
liver the  same  volume  at  double  the  pressure  when 
required.  They  are  reliable  and  worthy  of  careful  con- 
sideration in  this  connection.  For  service  of  this  char- 
acter duplex  direct  acting,  tandem  compound,  or  triple 
expansion,  condensing  pumping  engines  are  probably 
the  most  used.  Under  favorable  operating  conditions 
a  duty  of  70,000,000  ft.-lbs.  per  1,000  lbs.  of  steam  may 
be  approached.  In  the  smaller  stations  of  this  class 
one  more  expensive  compound  engine  may  be  installed, 
which  will  do  most  of  the  work  with  reasonable  effici- 
ency, and  one  Standard  Underwriters'  Steam  Fire 
Pump,  which  will  serve  to  aid  in  giving  fire  service, 
and  can  furnish  domestic  supply  also  when  the  more 
efficient  engine  must  be  stopped  for  repairs. 

In  many  of  the  stations  delivering  5,000,000  gals, 
a  day  or  more  vast  sums  of  money  are  wasted,  either 
through  the  operation  of  equipment  unsuited  to  the 
conditions,  or  equipment  that  would  be  inefficient  un- 
der any  conditions.  Here  it  becomes  possible  to  make 
interesting  comparisons  between  present  and  final 
economy.  Large  pumping  engines  may  be  obtained 
that  will  give  a  very  high  operating  efficiency.  Some 
in  daily  operation  are  giving  a  duty  of  about  200,000,- 
000  ft.-lbs.  per  1,000  lbs.  of  steam.    These  engines,  of 


course,  represent  considerable  capital,  and  the  prob- 
lem before  the  engineers  is  to  determine  how  large  an 
investment  the  proposition  will  warrant.  It  is  pos- 
sible to  purchase  costly,  high-duty  engines  and  oper- 
ate them  under  such  conditions  that  the  interest  on 
the  first  cost  of  the  engine  is  more  than  the  saving 
effected  by  their  higher  efficiency  in  operation. 

For  the  smaller  stations  in  this  class  the  horizontal 
cross  compound  crank  and  fly-wheel  type  of  condens- 
ing engine  offers  a  satisfactory  total  efficiency ;  its 
first  cost  is  much  less  than  the  vertical  triple  cxjjan- 
sion,  crank  and  fly-wheel  type,  and  a  dutv  of  125,- 
000,000  to  150,000,000  ft.-lbs.  can  be  obtained. 

In  the  larger  stations,  using  only  engines  of  a  daily 
capacity  of  12,000,000  gals,  or  more,  every  factor  should 
be  considered  before  any  but  the  vertical  triple  expan- 
sion type  of  engine  is  chosen,  if  the  necessary  money 
can  be  secured  to  install  the  more  costly  type.  Data 
should  be  obtained  as  to  the  actual  daily  probable 
output  during  the  term  of  service  of  the  engine  and 
the  cost  and  efficiency  of  the  two  general  types  of  ma- 
chines. In  the  larger  jnimping  stations,  when  the  city 
also  owns  its  electric  lighting  system,  there  is  a  pos- 
sibility of  securing  considerable  saving  in  the  joint 
operation  of  the  two  stations  by  having  a  turbine  pump 
designed  to  deliver  at  best  efficiency  the  average  do- 
mestic consumption  so  that  it  will  be  running  practic- 
ally constantly  ;  this  i)ump  to  be  driven  by  a  synchron- 
ous motor  so  designed  and  operated  as  to  improve  the 
power  factor  on  the  electric  circuit. 


Foreign  Development  of  Floating  Concrete 

Caissons 


By  Harrison  S.  Taft, 

APPARENTLY,  in  overlooking  the  opportunity 
and  advantages  to  be  derived  in  using  float- 
ing concrete  caissons  in  port  and  other  sub- 
aqueous work,  the  harbor  development  en- 
gineers of  this  continent  have  perhaps  been  neglect- 
ing a  type  of  structure  that  has  been  widely  and  suc- 
cessfully used  by  foreign  port  engineers  since  1905. 
It  is  possible  that  the  small  amount  of  attention  which 
has  been  given  to  an  extensive  development  of  our 
shipping  ports  during  past  years  has  not  called  for  any 
special  treatment  of  the  subject.  It  is  also  possible 
that  past  failures  in  the  use  of  cement  under  salt  water 
conditions  have  prejudiced  conservative  concrete  en- 
gineers against  the  use  of  such  a  material  when  in 
contact  with  sea  water.  Then,  again,  certain  legal 
considerations  may  have  operated  against  the  develop- 
ment of  floating  concrete  caissons  in  hydraulic  engi- 
neering in  this  country. 

Whatever  have  been  the  real  reasons  for  the  anti- 
pathy of  the  American  engineer  toward  taking  up  the 
development  of  floating  concrete  caissons,  in  view  of 
the  vast  sums  that  are  now  being  spent  in  making  our 
harbors  and  shipping  facilities  equal  to  the  most  mod- 
ern of  foreign  ports  it  would  seem  that  such  a  type  of 
structure  might  be  made  to  play  an  important  part  in 
such  work.  Not  only  can  they  be  built  in  the  dry  and 
thus  become  thoroughly  cured  before  coming  into  con- 
tact with  the  sea  water  (a  most  essential  feature  in  the 

•Part  of  an  article  printed  in  tlie  March-.\|)ril  issue  of  Piofessional 
Memoirs,  Washington, _  D.C.,  to  whicli  paper  we  are  indebted  for  permis- 
sion to  reprint  tlie  article  and  for  the  loan  of  the  illustrations.  The  part 
of  the  article  covering  the  use  of  concrete  caissons  in  America  appeared 
in  our  issue  of  June  30. 


assisted  by  O.  D.  Jones 

use  of  cement  subjected  to  salt  water  action),  but  their 
economy  over  old  time  methods  of  such  uses  of  con- 
crete is  marked. 

In  order  to  learn  of  the  real  value  and  worth  of 
such  a  type  of  structure  in  future  development  of  our 
ports  it  is  perhaps  fitting  to  review  what  other  nations 
have  been  doing  in  the  use  of  floating  concrete  struc- 
tures, especial  emphasis  being  placed  upon  floating 
concrete  caissons  in  this  discussion.  While  such  a  re- 
view may  not  determine  the  origin  of  the  art,  it  does 
seem  apparent  that  the  actual  practice  of  using  float- 
ing concrete  caissons  has  been  carried  out  simultane- 
ously in  Europe  and  America.  Though  United  States 
patent  papers  covering  "Reinforced  Concrete  Caissons 
for  Use  in  Hydraulics"  were  granted  to  Col.  W.  V. 
Judson,  Corps  of  Engineers,  U.  S.  Army,  in  1901  and 
1909,  the  records  of  foreign  technical  papers,  etc.,  in- 
dicate that  a  number  of  years  before  Colonel  Judson 
made  a  practical  application  of  his  idea  floating  iron 
caissons,  constructed  partly  of  concrete,  were  used  by 
foreign  engineers  in  the  construction  of  their  break- 
waters and  other  suba((ueous  structures,  thus  ])erha])s 
opening  up  the  (|uestion  as  to  who  was  the  real  or- 
iginator of  such  a  mode  of  construction,  the  use  of  re- 
inforced concrete  having  been  but  a  detail  improvement 
over  and  above  the  type  hitherto  used. 

Floating  Iron  Caissons 
Since  the  idea  of  using  floating  concrete  caissons 
seems  to  have  been  a  step  in  advance  from  the  use  of 
iron  caissons,  it  is  fitting  to  make  note  of  a  few  under- 
takings with  such  a  type  of  structure,  especially  those 
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structures  which  it  has  been  plainly  stated  lecl  to  the 
adoption  of  full  concrete  structures  in  the  subsequent 
undertakings.  F"or,  as  will  be  soon  noted,  the  success- 
ful use  of  floating  iron  caissons  in  the  construction  of 
the  west  jetty  at  Port  of  Bilbao,  Spain,  during  1895- 
1902  led  to  the  adoption  of  full  concrete  caissons  in 
the  construction  of  a  breakwater  and  sea-wall  at  Bar- 
celona, Spain,  in  1905. 

The  first  of  the  iron  caissons  used  at  Bilbao  was 
constructed  in  1895,  the  successful  results  obtained 
with  this  pioneer  structure  resulting  in  the  same  sys- 
tem being  used  throughout  the  entire  work.  ICach  of 
these  caissons  was  approximately  42yi  feet  long,  23 
feet  wide,  and  23  feet  high.  After  being  built  on  the 
shores  of  the  port  they  were  put  afloat  and  ballasted 
with  concrete  to  a  depth  of  5  feet  from  the  bottom. 
They  were  then  towed  to  and  sunk  into  position  uijon 


were  82  feet  long.  29'/,  feet  wide,  28>4  feet  high,  and 
vveighed  about  4,500  tons  when  filled  with  concrete. 
The  caissons  consisted  of  an  iron  frame  built  of  angles 
and  tie  members,  the  whole  covered  with  a  steel  plate 
so  as  to  form  a  concrete  form,  as  it  were,  of  the  proper 
shape,  the  concrete  being  poured  into  the  form  thus 
built,  the  metal  f<^rm  becoming  a  part  of  the  i)ermanent 
structure.  The  thickness  of  the  sides  of  the  complete 
structure  was  3  feet  at  the  base  and  1  foot  at  the  top. 
The  caissons  were  floated  to  position  and  sunk,  and 
then  filled  with  concrete. 

Though  the  authors  found  reference  to  "The 
launching  of  concrete  and  masonry  blocks  in  repairing 
jetties  in  1901,"  they  were  unable  to  obtain  detail  in- 
formation concerning  the  work.  From  the  title  it 
would  appear  that  some  type  of  floating  concrete  cais- 
son might  have  been  used.     Still,  from  the  few  cases 


Lighthouse  caisson  and  tower,  Alexandria,  Egypt,  sliovving  111  Caisson  on  slip  ;   (2  and  3)  Launching,  first  and  second  stages;  i4) 
of  superstructure;  (3)  Steadying  of  floating  caisson  l)«lw«en  two  lighters,  (lonl  view. 


a  rubble  foundation  by  means  o{  water  ballast.  Twelve 
I)remoulded  concrete  bU)cks,  each  about  13  by  9  by  8 
feet,  containing  40  cubic  yards  of  concrete  (eipial  to 
about  80  tons),  were  immediately  placed  in  each  cais- 
son in  order  to  obtain  sufficient  stability  against  wave 
action  in  the  shortest  space  of  time — a  much  i|uicker 
operation  than  if  concrete  had  been  used.  The  voids 
between  the  sides  of  the  iron  caissons  and  the  blocks 
were  thiJn  filled  with  grout.  On  toj)  of  the  substruc- 
ture thus  prepared  was  built  a  superstructure  in  the 
fctrm  of  a  sea-wall.  The  time  of  i)laciiig  and  filling  a 
caisson  was  about  thirty-one  hours.  This  undertaking 
appears  to  have  been  the  pioneer  in  the  use  of  such  a 
mode  of  construction. 

At  a  still  later  date  (^previous  to  1900)  the  same 
mode  of  constructit)n  was  used  at  Zeebrugge  in  the 
North  Sea,  with  the  exception  that  the  iron  caissons 
rested  directly  upon  the  bottom  of  the  sea,  and  not  on 
a  rubble  fill.     The  iron  caissons  in   this  undertaking 


cited,  it  is  self-evident  that  floating  concrete  caissons 
were,  as  already  stated,  simply  a  step  in  advance  of 
floating  iron  concrete  caissons — a  step  that  would 
follow  naturally  with  a  wider  development  of  the  uses 
of  concrete. 

Though  at  first  the  difficulties  of  launching  a  con- 
crete structure  void  of  any  reinforcement  would  seem 
insurmountable,  it  appears  (as  will  be  noted  further 
on )  that  the  uncertainty  in  respect  to  the  floating  capa- 
city of  a  cellular  concrete  structure  of  large  size  was 
the  prime  factor  that  delayed  the  use  of  floating  con- 
crete caissons  in  hydraulic  engineering,  the  launching 
problem  having  been  solved  by  the  conception,  by 
English  engineers,  of  a  lifting-depositing  dock. 

Spain 

Barcelona. — While  the  conception  of  using  floating 
reinforced  concrete  caissons  in  hydraulic  engineering 
may  have  originated  in  America,  the  first  practical  use 
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of  such  a  mode  of  construction  seems  to  have  been 
made   in   a   foreign   country — namely,   Spain. 

As  stated  by  Don  Julio  Valdes  y  Hamaran  at  the 
International  Congress  of  Navigation  held  at  Milan 
in  1905,  the  design  adopted  for  the  Barcelona  (Spain) 
breakwater  was  "derived  from  the  type  so  successfully 
used  at  Port  of  Bilbao"  (Spain).  A  riprap  substruc- 
ture was  first  constructed  and  80  tons  of  concrete 
b-locks  thrown  in  at  random,  "raising  the  substructure 
on  the  outside  from  about  30  feet  below  to  about  6j/. 
feet  above  sea  level."  On  the  inside  was  built  a  wall 
"composed  of  monolithic  concrete  caissons,  forming 
the  last  word  in  this  sort  of  work."  The  space  be- 
tween the  concrete  caissons  and  the  pell-mell  concrete 
blocks  was  filled  with  riprap  of  large  stones,  a  double 
tier  of  concrete  guard  blocks  being  set  on  top  of  the 
fill.  The  quay  and  shelter  wall  of  the  breakwater  rest 
on  the  monolith  caissons.  The  plans  for  this  struc- 
ture were  approved  of  in  1903,  and  the  work  begun 
soon  afterwards,  being  in  full  swing  during  1905.  From 
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Transverse  section  through  torpedo  testing  station  near  Toulon,  France. 

the  above  it  appears  that  the  first  use  of  floating 
concrete  caissons  was  on  the  part  of  Spanish  engineers. 

As  noted  in  the  Proceedings  of  the  International 
Congress  of  Navigation,  held  at  St.  Petersburgh  in 
1908,  the  floating  concrete  caissons  used  in  Barcelona 
in  1905  were  "not  made  of  armored  concrete."  They 
were  made  "without  any  kind  of  strength  at  their 
base,  in  the  long  walls,  or  in  the  intermediate  bulk- 
heads, thus  avoiding  decomposition  of  the  armored 
concrete  and  obtaining  a  maxiinam  economy  in  first 
cost  by  not  resorting  to  expensive  material."  The 
caissons  were  a^  )ut  46  feet  long,  20  feet  wide,  and  23 
feet  high.  The  cement  used  was  "Grippe  Cement  from 
Teil."  The  bottoms  of  the  caissons  were  made  of 
practically  a  1 :2  :4  mixture,  and  the  walls  of  a  1  :lj/^  :3 
mixture.  The  walls  were  also  given  a  coating  of  1  :lJ/2 
mortar  in  order  to  increase  their  water-tightness. 

From  information  available  it  seems  that  the  cais- 
sons used  at  Barcelona  were  built  on  a  sort  of  build- 
ing stage  and  then  put  afloat  by  means  of  the  lifting- 
depositing  dock,  spoken  of  above,  and  as  will  be  fur- 
ther described  in  discussing  the  work  at  Kobe,  Japan. 


The  caissons  were  given  one  month  of  curing  before 
being  put  afloat,  and  then  moored  in  the  harbor  for 
various  periods  in  smooth  water,  awaiting  a  favorable 
opportunity  to  set,  though  no  doubt  some  were  set 
immediately  after  launching.  The  time  required  to 
manufacture  one  caisson  has  been  stated  to  have  been 
eighty-four  hours — and  the  time  of  towing  to  their 
final  resting  place  and  the  sinking  thereupon  about 
three  hours.  The  method  used  in  sinking  was  by 
water  ballast  admitted  through  valves  in  the  sides  of 
the  caissons.  It  appears  that  in  some  cases  large  sized 
concrete  blocks  were  used  to  fill  the  settled  caissons, 
as  in  the  case  of  the  Bilbao  work  already  spoken  of; 
at  other  times  large  sized  stones  were  used,  the  water 
pumped  out,  and  a  grout  fill  pumped  in  to  fill  the  voids. 

As  is  usual  in  pioneer  work,  it  is  perfectly  plausible 
to  imagine  a  variety  of  schemes  having  been  used  in 
the  work,  each  an  iinprovement  upon  the  other,  and 
all  leading  to  a  successful  conclusion  of  the  entire  un- 
dertaking, detailed  infcjrmation  upon  which  is  perhaps 
not  readily  obtained  by  the  American  engineers. 

Although  the  caissons  employed  in  the  pioneer 
usage  were  of  a  somewhat  small  size  compared  to  sim- 
ilar structures  used  now-a-days,  this  fact  was  recog- 
nized, for,  as  Don  Hamaran  stated  in  1905,  " it 

is  believed  that  the  system  would  be  perfectly  applic- 
able with  larger  dimensions.  Furthermore,  the  net 
cost  per  unit  would  be  less,  as  the  use  of  cement  and 
the  cost  of  transportation  of  the  blocks,  which  are  in- 
versely proportional  to  the  volume  of  the  latter,  would 
be  reduced." 

Holland 

Rotterdam. — The  most  extensive  use  of  reinforced 
concrete  caissons  in  harbor  development  work  appears 
to  have  been  made  by  the  Hollanders,  who  perhaps 
are,  from  necessity,  the  most  famous  hydraulic  engi- 
neers in  the  world.  The  first  use  made  by  them  of 
such  a  type  of  structure  was  in  1905,  in  the  re-building 
•of  a  river-wall  at  Rotterdam  that  had  become  badly 
damaged.  In  fact,  the  original  wall  had  for  some  un- 
known reasons  split  in  two  and  been  shoved  out  of 
line  for  a  distance  of  some  675  feet — even  to  the  ex- 
tent of  some  5  feet  at  one  point  in  the  wall. 

In  making  the  repairs  rows  of  piles  were  first  driven 
along  the  face  of  the  old  wall  and  capped  with  heavy 
timbers  below  the  water-line.  Six  reinforced  concrete 
caissons  were  constructed  in  a  dry  dock,  given  three 
weeks  of  curing,  and  then  put  afloat  like  a  big  barge. 
After  beinj;;'  kept  afloat  for  about  two  months,  the 
caissons  were  towed  a  distance  of  some  three  miles 
to  the  location  of  the  damaged  wall.  After  being  pro- 
perly located  they  were  sunk  to  position  upon  the  i)re- 
pared  piling  foundation  in  such  a  way  that  two-thirds 
of  the  caisson  rested  upon  the  base  of  the  old  wall 
and  one-third  upon  the  wood  piling.  The  caissons 
were  then  built  up  to  the  height  of  the  old  wall. 

The  first  one  of  these  caissons  was  about  75  feet 
long,  18  feet  wide,  and  4^/2  feet  deep,  with  partitions 
about  6  feet  apart,  thus  making  a  cellular  structure  of 
it.  The  success  obtained  with  this  first  attempt  was 
marked,  and  justified  the  engineers  in  using  the  same 
method  of  procedure  in  repairing  the  rest  of  the  wall, 
the.  other  five  caissons  being  120  feet  long  and  30  feet 
wide.  These  caissons  were  of  a  1  :2  :2  mixture  with  the 
outside  surface  coated  with  tar. 

The  unqualified  success  attending  the  use  of  float- 
ing concrete  caissons  in  making  these  repairs  led  the 
engineers  of  Rotterdam  to  build  full  depth  caissons 
which  would  rest  directly  upon  the  sandy  soil  without 
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any  sub-piling,  a  type  of  structure  that  has  become  the 
standard  practice  for  their  river  walls. 

In  undertaking  the  construction  of  six  iuW  depth 
caissons  in  building  some  615  feet  of  wall  in  1906  the 
engineers  first  experimented  with  two  such  structures, 
building  them  simultaneously,  each  being  30  feet  high. 
In  order  to  obtain  proper  stability  it  was  necessary  to 
place  ballast  in  the  two  caissons  before  launching. 
Since  the  floating  draught  was  more  than  the  depth 
of  water  over  the  dock's  sill,  it  was  necessary  to  use 
pontoons  in  floating  the  concrete  caissons. 

After  being  put  afloat  the  caissons  were  towed  to 
their  final  resting  place  in  the  wall  and  sunk  on  to  the 
prepared  sandy  bottom.  The  experience  with  these 
two  caissons  led  the  engineers  to  consider  the  feasi- 
bility of  building  the  caissons  only  to  such  a  depth 
as  to  guarantee  floating  stability  when  first  put  afloat, 
their  up-building  to  take  place  afterwards.  These  two 
caissons  also  led  to  a  more  satisfactory  design  for  the 
following  caissons,  and  proved  conclusively  that  large 
concrete  structures  of  a  cellular  construction  could  be 
kept  afloat  for  a  long  time. 

The  four  remaining  caissons  in  this  second  wall 
were  designed  for  a  length  of  120  feet,  a  depth  of  30 
feet,  and  a  width  of  21  feet,  the  walls  being  built  with 
a  batter.  The  main  body  of  these  caissons  rested  upon 
a  heavy  concrete  slab,  built  monolithic  with  it,  29  feet 
wide,  thus  forming  a  shelf,  as  it  were,  some  4  feet  wide 
on  each  side,  beyond  the  sides  of  the  main  body  of  the 
structure.  The  ends  of  each  caisson  were  so  built  as  to 
form  a  dovetail  joint  with  its  neighbor.  The  caissons 
were  divided  into  twenty  compartments  by  means  of 
nine  athwart  partitions  and  one  longitudinal  one. 

In  constructing  these  four  caissons  a  pit  was  dug 
in  the  river  bank,  covered  with  9  feet  of  sand,  and  a 
platform  made  by  driving  wooden  piling  into  the  fill. 
The  caissons  were  first  built  to  the  height  of  some  Uyi 
feet  and  then  put  afloat,  having  a  draught  of  about  11 
feet,  with  a  freeboard  of  about  6  feet.  They  were  then 
built  up  to  at  total  height  of  ,30  feet,  corresponding  to  a 
draught  of  22.5  feet,  ballast  being  inserted  to  provide 
the  necessary  stability.  The  caissons  were  then  towed 
to  their  proper  place  in  the  wall  and  sunk  into  position 
upon  the  prepared  bottoms  by  means  of  water  ballast, 
the  entire  work  being  carried  out  with  great  success. 

After  the  sinking  operations  had  been  completed, 
the  cells  of  the  caisson  were  filled  with  concrete  and 
sand,  concrete  being  used  for  the  front  row  of  cells 
and  sand  for  the  back  row.  If  the  front  row  of  com- 
partments had  been  filled  with  sand  there  would  have 
been  a  danger  that  it  might  in  some  way  work  out  of 
the  said  compartments  and  thus  destroy  the  stability 
of  the  whole  wall  against  sliding.  As  the  concrete  fill 
was  placed  in  the  dry,  the  outer  walls  of  the  caisson, 
as  well  as  every  other  cross  wall,  had  to  be  designed 
for  a  pressure  head  of  33  feet. 

Since  the  caisson  had  but  Ij/^  feet  of  freeboard 
above  low  water  when  sunk  into  position,  and  the 
water  rose  to  3j/2  feet  above  them  at  high  water,  it 
became  necessary  to  place  an  iron  deck  over  four  ad- 
joining compartments — made  water-tight  by  hemp 
packing — the  decking  being  provided  with  four  hatch- 
ways, one  to  each  compartment.  The  four  compart- 
ments were  then  pumped  out  in  such  an  order  and  at 
such  a  rate  as  not  to  create  too  great  a  difference  in 
water  level,  and  thereby  avoided  any  excess  pressure 
upon  the  interior  partitions.  The  two  front  compart- 
ments were  then  filled  with  concrete  at  the  same  time 
— the  two  rear  compartments  being  filled  with  water 


to  preserve  an  equal  pressure  on  each  side  of  the  longi- 
tudinal bulkhead.  After  the  concrete  had  been  com- 
pleted the  two  rear  compartments  were  filled  with  sand 
dumped  into  the  water  in  the  compartment.  The  main 
wharf  wall  was  then  erected  on  top  of  the  completed 
caisson. 

The  third  attempt  with  floating  concrete  caissons 
at  Rotterdam  followed  soon  after  the  completion  of 
the  above  six  full-depth  caissons,  the  same  mode  of 
construction  being  used  as  in  the  preceding  case.  The 
wall  in  this  third  undertaking  was  4,800  feet  long. 
Since  it  was  possible  to  have  under  actual  process  of 
construction  four  full-depth  caissons  at  the  same  time 
that  four  other  caissons  were  in  the  process  of  setting 
in  the  wall,  each  caisson  being  120  feet  long,  960  feet 
of  the  wall  was  in  the  making  at  one  time — a  rate  not 
possible  with  the  ordinary  modes  of  building  walls. 

A  still  later  use  of  concrete  caissons  at  Rotterdam 
was  shown  in  1911,  in  a  further  extension  of  the  river- 
walls.  In  this  case  the  type  and  mode  of  construction 
used  in  the  building  of  the  4,800-foot  wall  was  adopted, 
the  caissons  being  134  feet  6  inches  long,  32  feet  9 
inches  wide,  with  a  base  of  31  feet  10  inches. 

Since  the  Rotterdam  engineers  have  standardized 
the  t)'pe  of  their  caissons,  it  is  reasonable  to  suppose 
that  all  future  river-wall  work  done  at  Rotterdam  will 
be  similar  to  the  above  described  methods,  and  that 
said  method  can  be  adopted  with  a  guarantee  of  suc- 
cess by  other  engineers. 

Denmark 

Norre-Sundby. — At  this  harbor  in  Denmark  float- 
ing cf)ncretc  caissons  had  to  be  resorted  to  in  the  con- 
struction of  a  dock  725  feet  long,  on  account  of  the 
])oor  soil  and  the  teredo.  The  methods  used  were  sim- 
ilar to  the  methods  used  at  Rotterdam,  with  the  ex- 
ception of  the  size  of  the  caissons.  The  Deumark  cais- 
sons were  32  feet  9y2  inches  long,  25  feet  high,  and 
contained  five  compartments,  there  being  fo'ur  athwart 
])artitions  and  no  longitudinal  ones.  The  fill  material 
was  of  sand.  A  concrete  wall  was  built  along  the  up- 
per half  of  the  caisson  above  low  water  level. 

France 

Toulon. — The  first  attempt  with  floating  caissons 
on  the  part  of  the  French  engineers  seems  to  have  been 
in  connection  with  the  construction  of  a  torpedo  test- 
ing station  near  Toulon,  France,  in  1909.  The  caisson 
was  of  a  truncated  pyramid  shape,  was  built  in  a  dry- 
dock,  ]>ut  afloat,  and  towed  to  and  sunk  in  its  final 
position.  The  base  of  the  truncated  structure  itself 
was  77  feet  long  by  48j/^  feet  wide.  The  platform  slab 
upon  which  the  main  structure  rests  was  77  feet  long 
but  55  feet  wide,  thus  forming  a  shelf  outside  the  trun- 
cated structure  of  some  3^4  feet  along  each  side.  The 
height  of  the  truncated  structure  is  51  feet,  11^/2  feet 
of  which  is  above  the  water  level,  the  remaining  39j4 
feet  being  submerged.  The  sides  and  ends  have  a 
tumble-home  with  a  flared-out  shelf  at  their  top  so  as 
to  cause  the  waves  to  return  on  themselves.  Thus  the 
top  of  the  structure  is  but  70  feet  long  and  36>^  feet 
wide. 

The  caisson  is  divided  into  seventy-seven  compart- 
ments by  means  of  ten  athwart  and  six  longitudinal 
concrete  partition  walls,  the  compartments  being  filled 
with  a  lean  concrete  and  sand  ballast  to  weigh  the 
caisson  down.  The  bottom  slab,  the  outside  walls, 
and  the  interior  partitions  are  but  6  inches  thick,  pro- 
l)erly  reinforced.  The  base  slab  is  built  with  a  camber 
of  2  inches  transversely.    On  the  top  of  the  caisson  is 
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located  a  superstructure  of  a  design   suitable   for  tin: 
purposes  of  its  special  uses. 

Ill  building  the  caisson  a  dry  dock  was  made  use 
of.  I'irst  the  6-inch  slab  was  ])oured,  then  the  exterior 
and  interior  walls  were  brought  u\>,  the  former  to  their 
full  heights,  the  latter  for  a  height  of  but  10  feet. 
After  the  caisson  had  been  put  afloat,  the  interior  walls 
were  brought  up  to  a  height  of  S?'/^  feet.  A  concrete 
fill  was  also  put  in  the  lower  ])art  of  each  compartment 
to  a  dcj)th  of  6J/^  feet,  giving  a  draught  of  26^^  feet, 
corresponding  to  a  disi)laccincnt  of  2,(S00  tons.  After 
being  properly  ])rotected  and  internally  braced  the 
structure  was  towed  some  22  miles  to  its  final  rest- 
ing place  at  a  speed  of  about  \'/i  miles  an  hour  with- 
out any  difficulty.  The  caisson  was  sunk  by  water 
ballast  to  its  final  resting  place  on  a  prepared  bottom. 
The  different  compartments  were  then  one  by  one 
]nim]ied  out  and  filled  with  a  suitable  concrete  fill.  The 
fill  in  the  compartments  next  to  the  shell  was  of  a  lean 
cement  concrete  carried  their  entire  depth.  The  next 
set  of  compartments  had  a  lean  lime  concrete  fill,  also 
carried  their  full  de])th.  The  interior  compartments 
were  filled  with  sand  to  the  level  of  the  working  plat- 
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form  and  then  covered  with  a  cement  floor  slab.  A 
ruck  iiii  IS  iJiovuiod  around  ilic  outside  ot  the  caisson 
at  its  base  to  prevent  scouring  by  wave  action. 

Paris. —  ill  building  a  pier  for  a  railroad  bridge 
over  the  Seine  in  1911  four  reinforced  concrete  cais 
sons  were  first  built  on  the  river  bank,  launched  a( 
the  end  of  six  weeks  of  hardening,  towed  to  their  final 
location  and  then  sunk  to  position,  l^ach  caisson  was 
iAy'i  feet  long,  14^1  feet  wide,  and  14  feet  high,  well 
reinforced  in  each  direction,  'ihe  upstream  ends  were 
rounded.  The  walls  were  6  inches  thick  at  the  bot- 
tom, tapering  to  5  inches  thick  at  the  top.  The  cais- 
sons were  built  with  a  temporary  wooden  Iiasc  which 
could  be  knocked  out  when  the  caissons  were  in  their 
final  i^osition  for  sinking.  After  being  sunk  the  interior 
of  each  caisson  was  filled  with  concrete,  the  fill  rest- 
ing upon  12-inch  diameter  concrete  piles, 

Havre. —  In  constructing  the  West  Dike  at  Havre 
floating  concrete  caissons  were  built  on  land,  set  afloat, 
towed  to  and  sunk  into  ])osition  on  top  of  a  rock  em- 
bankment built  above  the  bottom  of  the  harbor.  The 
length  of  the  dike  was  4.740  feet.  I''.ach  caisson  was 
82  feet  long,  19.68  feet  wide,  and  18.8<^>  feet  higii.  The 
lower  third-  of  the  caisson  had  vertical  walls,  the  up- 
per two-thirds  being  built  with  a  tumble-home  so  that 


the  width  of  the  caisson  on  top  was  about  11  feet.  A 
longitudinal  bulkhead,  located  6  feet  from  the  face 
wall  and  having  the  same  general  shape  as  the  out- 
side walls,  divided  the  caiss«)n  into  two  compartments. 
After  being  sunk  into  position  the  outer  compartment 
was  filled  with  concrete,  and  the  inner  compartment 
with  earth.  On  top  of  the  caisson  a  regular  sea-wall 
was  constructed  of  brick  work. 

Egypt 

Alexandria. — During  the  first  half  of  1911  a  con- 
crete lighthouse  was  constructed  on  the  shore  of  Alex- 
andria Harbor,  Egypt,  in  the  form  of  a  reinforced  con- 
crete caisson,  and  floated  out  to  its  final  position  some 
four  miles  from  its  place  of  construction.  The  base 
of  the  structure  consisted  of  a  seven-sided  slab,  S 
inches  thick,  reinforced  with  one  12  by  24-inch  longi- 
tudinal beam  and  five  8  by  16-inch  transverse  beams. 
The  axial  dimensions  of  the  base  were  i7  feet  by  41 
feet.  On  top  of  the  slab  a  hollow  tower  some  45  feet 
high,  having  tumblcd-hrmie  sides  and  of  the  same  gen- 
eral shape  as  the  base,  was  erected.  The  shell  or  sides 
of  the  base  tower  were  6  inches  thick,  being  strength- 
ened by  8  by  12-inch  vertical  webs  and  6  by  6-inch 
horizontal  ribs.  At  the  centre  of  the  tower  was  lo- 
cated a  12  by  12-inch  column  with  8  by  8-inch  struts 
extending  out  to  the  sides.  Since  the  base  of  the 
tower  was  set  in  from  the  edge  of  the  horizontal  base, 
making  a  shelf,  as  it  were,  5  feet  wide,  it  was  neces- 
sary to  provide  a  series  of  brackets  on  the  outside  of 
the  tower  itself  at  its  intersection  with  the  base,  and 
also  to  construct  a  rim  or  beam  all  round  the  outer 
edge  of  the  horizontal  base.  A  lantern  tower,  36  feet 
high,  was  constructed  on  top  of  the  base  tower.  This 
lantern  tower  was  12.3  feet  in  diameter  at  its  base  and 
8.2  at  its  top,  being  well  braced  by  6  by  ()-inch  and  8 
by  8-inch  bracing  struts  and  beams.  The  thickness 
of  its  sides  was  4  inches. 

The  whole  structure  weighed  about  1,700  tons,  with 
a  displacement  of  some  ()00  tons,  resulting  in  a  load  of 
1,100  tons  on  the  sands.  A  1:2:4  concrete  with  no 
waterproofing  material  was  used. 

In  building  this  structure  the  flat  base  and  24  feet 
of  the  caisson  tower  were  first  constrticted  on  land 
and  then  launched.  The  caisson  was  then  built  up  to 
its  full  height  while  the  structure  stood  alongside  of 
a  wharf.  The  lantern  structure  was  also  cast  on  shore, 
l>laced  on  toj)  of  the  lower  structure  and  made  secure 
thereto. 

The  whole  structure  was  lashed  between  two  sea- 
going barges,  with  the  tops  of  the  upper  and  lower 
towers  well  guyed  to  the  outer  gunwale  of  the  barges. 
An  attempt  was  then  made  to  tow  the  entire  structure 
to  its  place  of  final  location.  When  about  half  wav 
on  its  journey  the  upper  t<iwer  broke  lo<ise  and  fell  over 
on  to  one  of  the  barges  without  injuring  the  tower  to 
any  great  extent.  More  damage  is  said  to  have  been 
done  to  the  cajsson  by  the  fall  than  to  the  tower,  the 
latter  being  set  upon  shore  as  a  land  beacon.  \\  hen 
the  caisson  finally  reached  its  place  of  depositing  it 
was  sunk  on  to  the  i)reparcd  bottom  by  filling  with 
water.  The  inside  was  then  filled  with  concrete  placed 
in  the  wet  to  such  a  height  as  to  preserve  the  stability 
of  the  structure  when  pumped  out.  After  the  caissoii 
had  been  unwatered  the  rest  of  the  interior  concrete 
was  placed.  The  lantern  tower  was  then  built  in  place, 
and  the  structure  as  a  whole  completed.  Though  the 
tower  was  in  heavy  collision  with  a  4.000-ton  steamer, 
it  was  not  damaged,  nor  was  its  light  put  out  at  the 
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time  of  the  collision,  thus  going  to  show  what  an 
amount  of  lateral  pounding  concrete  will  stand  when 
properly  made. 

Italy 

Genoa. — In  the  construction  of  a  set  of  piers  at 
Genoa,  Italy,  it  was  necessary  to  make  use  of  floating 
concrete  caissons  in  the  construction  of  two  of  the  said 
piers.  Each  caisson  was  17  feet  3  inches  by  13  feet  11 
inches,  and  36  feet  high.  The  lower  part  was  built 
with  a  cutting  edge  and  a  working  chamber  6  feet  high. 
The  concrete  walls  were  strengthened  by  two  vertical 
webs  on  each  side  of  the  caisson  with  a  series  of  struts 
across  the  interior  from  web  to  web.  After  being  put 
afloat  and  towed  to  their  final  resting  place  in  the  har- 
bor they  were  sunk  into  the  mud  by  excavation  in  the 
air. 

Russia 

Whereas  the  Russian  engineers  seem  to  have  made 
considerable  study  of  the  application  of  floating  cais- 
sons to  harbor  development  work,  the  authors  have 
but  one  record  of  the  actual  use  of  such  a  type  of 
structure  on  the  part  of  the  said  engineers.  Still,  it  is 
of  interest  to  note  in  passing  that  in  Russia  as  well  as 
at  Valparaiso  and  Stolpmunde,  bottomless  concrete 
caissons  "set  by  means  of  metallic  pontoons  applied  to 
the  sides  of  the  caissons"  have  been  used.  But  such 
types  of  structures  are  foreign  to  the  subject  of  this 
paper,  and  so  will  not  be  dwelt  upon. 

Tuapse. — The  only  record  that  the  authors  have 
of  the  actual  use  of  floating  concrete  caissons  on  the 
part  of  the  Russians  is  in  connection  with  the  construc- 
tion of  a  jetty  at  Tuapse  on  the  Black  Sea.  The  length 
of  the  caisson  was  56  feet,  the  width  21  feet,  with 
heights  of  6,  12,  9  and  22  feet,  respectively.  The 
weight  of  the  largest  caisson  when  empty  was  about 
268  tons;  when  filled,  about  1,600  tons.  They  were 
divided  longitudinally  by  two  partitions,  the  outer  com- 
partments being  filled  with  a  lean  concrete,  and  the 
inner  compartments  with  the  same  material  less  the 
cement.  The  caissons  rest  upon  a  riprap  base,  and  so 
form  the  vertical  part  of  the  breakwater  or  jetty. 

Japan 

Kobe. — The  most  extensive  use  that  has  apparent- 
ly been  made  of  floating  concrete  caissons  outside  of 
Rotterdam  is  at  Kobe,  Japan,  where  large  harbor  im- 
provements are  under  way  at  the  present  date.  In 
the  construction  of  four  new  concrete  piers,  reinforced 
concrete  caissons — some  119  feet  long,  35  to  40  feet 
wide,  and  24  to  30  feet  high,  divided  into  twenty  open- 


top  cells  by  interior  partitions,  and  weighing  from 
1,900  to  2,400  tons  each — are  being  built  in  the  dry  on 
a  pile  structure  on  the  shores  of  the  harbor.  After 
sufficient  curing  the  caissons  are  lifted  off  their  pile 
foundation  by  a  specially  designed  depositing  floating 
dock,  carried  into  deep  water,  and  put  afloat  by  sink- 
ing the  depositing  dock  and  withdrawing  it  from  un- 
derneath the  concrete  caisson.  The  caissons  are  then 
towed  to  and  sunk  in  their  proper  places  in  the  quay 
wall.  When  afloat  the  caissons  drew  about  25  feet. 
The  exterior  walls  of  the  caissons  are  on  the  average 
a  little  over  1  foot  thick,  being  built  with  a  taper.  The 
interior  walls  are  of  two  diiTerent  thicknesses,  alter- 
nately 8  inches  and   11   inches. 

The  land  foundation  upon  which  the  caissons  are 
built  consists  of  seven  groups  of  piling  15  feet  apart, 
there  being  three  rows  of  twelve  piles  in  each  group. 
The  piling  is  properly  capped  with  heavy  timben  run- 
ning athwart  the  caisson,  so  as  to  permit  the  fingers 
of  the  lifting  dock  to  be  inserted  under  the  caissons 
between  each  group  of  piling.  The  cost  of  the  lifting 
dock  was  about  $27,600.  It  takes  two  hours  to  put 
the  caisson  afloat. 

Three  building  stages  are  used  in  the  Kobe  work, 
witli  an  output  of  twelve  caissons  a  year;  three  months 
being  required  to  mold,  mature,  and  put  afloat  each 
caisson.  For  building  the  seventy-nine  caissons  seven 
years  will  be  needed.  If  the  caissons  had  been  built 
on  a  floating  dry  dock  it  is  estimated  that  twenty  years 
would  have  been  needed  to  finish  the  work,  or  the  use 
of  five  such  docks  for  a  period  of  seven  years.  Thus, 
while  the  lifting  dock  is  used  but  at  intervals,  it  is  a 
far  cheaper  mode  of  construction  than  any  other  pos- 
sible method. 

The  original  conception  of  a  "lifting-depositing 
dock"  is  due  to  John  Standfield,  of  England,  who  has 
taken  out  English  patents  upon  this  type  of  structure. 
Whereas  the  idea  at  first  did  not  find  much  favor,  the 
principal  reason,  and  the  only  one,  as  it  appears, 
against  such  a  mode  of  operation,  was  the  doubt  as 
to  the  possibility  of  building  a  concrete  caisson  that 
would  have  floating  capacity.  As  above  stated,  the 
first  application  made  of  the  idea  of  a  "lifting-deposit- 
ing dock"  was  at  Barcelona,  where  the  port  engineer 
used  the  device  "for  picking  of?  the  depositing  stages 
the  ferro-concrete  blocks  which  formed  the  extent  of 
the  harbor  of  Barcelona."  From  the  success  obtained 
at  Kobe  it  would  appear  that  the  system  of  construc- 
tion used  by  them  is  one  worthy  of  deep  consideration 
on  the  part  of  all  harbor  engineers. 
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New  Methods    of    Odor    Elimination 

at  Garbage  Plants 


OFFENSIVE  odors  from  New  York  City's  gar- 
bage and  dead  animal  disposal  plants  on  Bar- 
ren Island  are  to  be  eliminated  by  measures 
proposed  by  Irwin  S.  Osborn,  of  Toronto, 
and  embodied  in  a  report  to  the  Board  of  I-lstimate 
and  Apportionment,  according  to  the  Engineering 
Record.  A  number  of  changes  in  design  and  in  oper- 
ating methods  are  suggested,  and  a  radical  departure 
from  present  ])ractice  is  advocated  for  treating  the  in- 
soluble gases  from  the  digester  tanks  of  the  reduction 
plant.  These  gases,  after  passing  through  condensers, 
have  been  discharged  into  the  boiler  furnaces  and 
passed  thence  to  the  stack.  Mr.  Osborn's  investiga- 
tions, which  are  claimed  to  be  the  most  complete  of 
their  kind  ever  undertaken,  show  that  this  heat  treat- 
ment, instead  of  acting  as  a  deodorizer,  actually  makes 
the  gases  more  offensive.  It  does,  however,  render 
them  soluble,  st)  that  the  final  i)rocess  of  treatment 
should  be  washing.  Special  attention  also  should  be 
given,  according  to  the  report,  to  keeping  all  garbage 
digester  tanks  free  from  leaks,  and  to  the  installation 
and  operation  of  condensers  with  an  adequate  water 
su])ply. 

There  are  three  so-called  disposal  plants  at  Barren 
Island,  all  privately  t)perated,  but  under  the  general 
supervision  of  the  Department  of  Street  Cleaning.  The 
largest  is  the  garbage  reduction  plant  of  the  New 
York  Disposal  Corporation.  A  fertilizer  plant,  where 
garbage  tankage  is  dried,  is  operated  by  the  Thomas 
F.  White  Company,  and  at  a  rendering  plant  dead  ani- 
mals are  treated  by  the  Products  Manufacturing  Com- 
pany. 

Garbage  is  delivered  at  the  plant  of  the  New  York 
Disposal  Corporation,  the  largest  of  its  kind  in  the 
world,  by  scows,  from  which  it  is  unloaded  by  grab 
buckets  and  discharged  into  scraper  conveyors.  Con- 
necting the  conveyors  with  digesters  are  swivel  spouts 
which  discharge  the  garbage  directly  into  the  digester 
tanks.  'i"he  digesters  are  housed  in  two  buildings, 
Known  as  the  New  York  building  and  the  Hr(H)klyn 
building.  The  New  York  digester  building  contains 
68  digesters  and  the  Brooklyn  building  104  digesters. 
The  digesters  are  approximately  6  ft.  in  diameter  and 
18  ft.  long,  constructed  with  a  cone  bottom,  which  is 
connected  to  a  receiving  tank  by  a  large  gate-valve 
and  nozzle  on  the  bottom  of  each  digester.  The  gar- 
bage when  cooked  is  discharged  into  the  receiving 
tank,  from  which  it  is  passed  through  a  roller  press, 
steam  press,  or  hydraulic  ])ress,  for  extracting  free 
water  and  grease.  , 

Operation  of  Digesters 
The  digesters  when  filled  are  sealed  by  tightly 
closing  the  charging  hole  at  the  top,  after  which  live 
steam  is  admitted  at  the  bottom.  The  steanl,  entering 
the  bottom,  circulates  up  through  the  mass  submerging 
it  at  from  fiO  to  SO  lbs.  ])ressure.  .\fter  application  of 
the  steam  from  <>  to  10  hours,  the  garbage  cells  are 
broken  down  and  the  material  thoroughly  sterilized 
and  digested.  The  top  of  each  digester  has  a  2-in. 
vent  line  for  relieving  the  pressure  on  the  digester 
after  the  material  has  been  digested.  The  2-in.  vent 
line  is  closed  otl  by  a  valve  during  the  cooking  period 


and  the  gases  allowed  to  escape  through  a  ^-in.  by- 
pass. The  digesters  in  the  Brooklyn  building  are  ar- 
ranged similar  to  those  in  the  New  York  building,  and 
vented  in  the  same  way  through  6-in.  main  vent  lines. 
The  two  6-in.  vent  lines  are  carried  to  the  end  of  the 
building,  where  they  discharge  into  the  digester  vent 
tank. 

Six-inch  jet  condensers  are  connected  to  the  di- 
gester vent  tank  f(jr  condensing  the  steam  and  soluble 
gases.  The  discharge  line  from  the  condensers  is  con- 
nected to  a  blow-off  tank,  where  the  insoluble  gases  are 
trapped  and  the  water  overflows  to  the  sewer.  The 
blow-off  tank  is  vented  by  means  of  a  4-in.  line,  which 
carries  the  insoluble  gases  and  discharges  them  into 
the  rear  of  the  boiler  furnaces,  and  thence  with  the 
combustion  gases  from  the  boilers  to  the  chimney. 

The  garbage  when  cooked  is  discharged  from  the 
digesters  into  receiving  tanks  underneath,  from  which 
it  is  in  turn  passed  through  either  roller,  steam,  or 
hydraulic  presses.  Water  and  free  grease  are  pressed 
out,  flowing  through  a  conduit  to  grease-separating 
catch  basins.  The  solids  are  delivered  by  conveyors 
to  the  drying  building,  the  whole  operation  being  car- 
ried on  in  closed  apparatus. 

Dryer  Gases 

The  solids  from  the  presses  carried  to  the  dryer 
building  are  fed  into  the  primary  direct  heat  dryers, 
which  consist  of  a  large  circular  shell  with  furnace  at 
the  feed  end.  The  material  is  fed  into  the  dryer,  and 
as  the  dryer  revolves  the  material  cascades,  coming 
in  contact  with  the  combustion  gases  from  the  dryer 
furnace,  thus  evaporating  the  moisture  in  the  material. 
The  dried  material  is  discharged  at  the  rear  of  the 
dryer  into  conveyors,  which  carry  it  to  the  percolating 
building.  The  vapors  and  gases  coming  from  the 
dryers  enter  a  large  continuous  chamber  at  the  rear, 
which  is  connected  to  a  flue  leading  to  the  chimney. 
The  chimney,  which  is  constructed  of  concrete,  is  17 
ft.  in  diameter  and  225  ft.  high,  and  not  only  takes 
care  of  the  gases  from  the  dryers,  but  also  serves  the 
majority  of  the  boilers  of  the  boiler  plant.  The  dryer 
gases  before  entering  the  chimney  are  passed  through 
a  steel  two-compartment  scrubber,  where  the  gases  are 
passed  through  water  spray  to  condense  and  take  up 
the  soluble  gases.  The  scrubber  was  installed  and 
placed  in  operation  the  latter  part  of  1914. 

The  dried  material  delivered  to  the  percolating 
building  is  placed  in  extractors,  and  the  grease  left 
in  the  material  extracted  by  means  of  a  solvent.  After 
treatment  in  the  percolating  building,  it  is  carried  by 
conveyors  to  the  dryer  building  and  passed  through  the 
secondary  dryers,  which  are  similar  to  the  primary 
dryers,  and  the  gases  given  off  pass  through  a  com- 
mon flue  to  both  sets  of  dryers,  which  in  turn  are  con- 
nected to  the  scrubber.  The  dried  material  from  the 
secondary  dryers  is  taken  by  conveyors  and  industrial 
cars  to  the  tankage  storage  building,  read}-  for  ship- 
ment. 

The  boiler  house  contains  ten  200-h.p.  and  twelve 
150-h.p.  horizontal  tubular  boilers,  which  are  connect- 
ed by  a  flue  to  the  concrete  stack.  In  addition  to  the 
above  boilers  there  are  four  water-tube  boilers  of  380 
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h.p.  each,  connected  to  separate  steel  chimneys.  The 
water-tube  boilers  were  installed  in  1914.  The  total 
rated  horse-power  of  boilers  amounts  to  5,320  h.p.,  the 
steam  generated  being  used  in  cooking,  pressing,  per- 
colating and  operating  steam  engines  and  pumps. 

Requirements  for  Odorless  Plants 

The  type  of  equipment  installed  in  the  plants  on 
Barren  Island  is  similar  to  that  found  in  the  majority 
of  reduction  plants.  In  few  plants  has  the  required 
attention  been  given  to  eliminate  the  undesirable  fea- 
tures. Odors  from  rendering  or  reduction  plants  have 
been  due  largely  to  improper  equipment  and  apparatus 
or  to  careless  operation. 

To  eliminate  odors  the  following  essential  features 
must  be  considered:  1.  The  type  of  equipment  used 
should  be  such  as  to  produce  a  minimum  amount  of 
gas-carrying  odors.  2.  The  equipment  and  apparatus 
used  should  be  designed  and  installed  so  as  to  confine 
all  odorous  gases.  3.  Proper  and  sufficient  means  must 
be  provided  to  deodorize  the  gases  produced.  4.  The 
equipment  and  apparatus  installed  must  be  operated 
properly  and  efficiently. 

Proper  attention  from  a  sanitary  or  free-from-nui- 
sance  standpoint  cannot  be  expected  when  sufficient 
control  as  to  the  manner  in  which  the  work  is  to  be 
conducted  is  not  obtained  by  the  municipality.  When 
contracts  are  awarded  in  competition  for  short  terms 
it  usually  results  in  the  plants  being  constructed  with 
less  attention  paid  to  details  and  permanent  construc- 
tion. It  is  an  evident  fact  that  when  contracts  are 
obtained  it  is  necessary  to  charge  ofif  the  larger  part 
of  the  first  cost  of  the  plant  during  the  life  of  the  con- 
tract,'and  that  the  cost  of  operation  will  be  increased 
when  it  is  necessary  to  consider  sanitation  and  freedom 
from  nuisance  as  the  first  object.  It  is  only  natural  to 
expect  the  commercial  side  to  be  foremost,  unless  pro- 
per control  is  exercised  by  the  municipality,  whether 
the  work  is  conducted  by  contract  or  by  the  muni- 
cipality. 

Sources  of  Nuisance 

The  odors  given  off  by  the  garbage  reduction  plant, 
causing  nuisance  to  the  surrounding  territory,  come 
principally  from  three  sources — the  gases  vented  from 
the  digesters,  gases  escaping  from  the  apparatus,  and 
the  gases  from  the  dryers. 

The  gases  carrying  odors  are  treated  at  the  reduc- 
tion plant  so  as  to  eliminate  a  larger  part  of  the  odors, 
although  they  are  not  adequately  or  sufficiently  treat- 
ed. As  previously  described,  the  gases  vented  from  the 
digesters  are  passed  through  condensers  where  the 
steam  is  condensed  and  a  large  part  of  the  gases  are  ■ 
absorbed  by  the  water.  The  insoluble  gases  are  trap- 
ped in  a  hot  well  or  vent  tank  and  then  vented  through 
a  pipe  line  to  the  boiler  furnaces,  so  as  to  raise  their 
temperature  sufficiently  to  deodorize  them.  From  the 
tests  made  during  this  investigation  it  was  demon- 
strated that  by  heating  the  gas  to  2,000  deg.  Fahr.  the 
odors  were  not  eliminated,  but  became  more  irritating 
as  the  temperature  was  increased,  due  to  a  change  in 
the  sulphur  compounds  to  sulphur  dioxide. 

The  practice  of  discharging  the  insoluble  digester 
gases  into  the  boiler  furances  has  been  universal  in 
nearly  all  reduction  plants.  Mr.  Osborn  made  tests  in 
1911  on  deodorizing  gases  by  heating  to  a  high  tem- 
perature, demonstrating  that  the  gases  could  be  com- 
pletely deodorized.  In  conducting  the  tests  water  was 
used  in  producing  suction  on  the  test  line  leading  to 
the  high  temperature  furnace,  so  that  after  heating 
the  gases  were  washed.    The  water  was  used  only  for 


siphoning  the  gases  through  the  combustion  chamber, 
the  tests  being  made  and  a  conclusion  reached  from  the 
results  obtained  at  various  temperatures,  while  in 
reality,  as  demonstrated  by  the  tests  made  during  the 
Barren  Island  investigation,  heating  changes  the  sul- 
]jhur  compounds,  producing  a  gas  which  becomes  sol- 
ulile  in  water. 

The  changes  recommended  call  for  abandonment 
of  the  present  practice  of  discharging  the  insoluble 
gases  into  the  boiler  furnace,  as,  on  being  heated,  they 
are  given  off  with  the  odor  caused  by  the  chemical 
change. 

The  greatest  source  of  the  odors  in  the  plant  of  the 
New  York  Disposal  Corporation  is  the  direct  heat  dry- 
ers used  in  drying  the  tankage.  From  determinations 
made  approximately  175,000  cu.  ft.  of  dryer  gas  a  min- 
ute was  given  off.  This  gas,  previous  to  the  fall  of 
1914,  was  carried  direct  to  the  chimney  and  discharged 
to  the  atmosphere. 

Washing  Dryer  Gases 

In  1914  the  comjjany  installed  a  scrubber  for  wash- 
ing the  gases,  so  that  the  odors  would  be  absorbed 
before  entering  the  chimney.  Tests  were  made  which 
showed  that  the  odors  in  the  gases  from  the  dryers 
were  absorbed  by  water,  but  that  the  scrubber  now 
installed  was  not  as  efficient  as  it  should  be,  due  to  its 
design  and  the  manner  in  which  it  was  operated.  The 
velocity  of  gas,  in  passing  through  the  scrubber,  should 
be  reduced  to  obtain  effective  results,  and  the  applica- 
tion of  the  water  should  be  such  as  to  ensure  the  pass- 
ing of  the  gases  through  sufficient  curtains  of  sprays, 
to  reduce  the  temperature  and  thoroughly  wash  them. 
To  obtain  satisfactory  results  the  temperature  of  the 
gas  should  be  reduced  to  100  or  110  deg.  Fahr,  and  the 
velocity  should  be  at  the  rate  of  300  to  350  ft.  a  minute, 
the  quantity  of  water  required  depending  on  the. quan- 
tity and  temperature  of  the  gases  to  be  scrubbed. 

The  water  should  be  applied  so  as  to  require  all 
gases  to  pass  through  the  curtains  of  water.  The  ve- 
locity of  gas  should  not  permit  the  water  to  be  carried 
back  or  to  short  circuit,  so  as  to  prevent  sufficient  con- 
tact. The  pressure  on  the  spray  nozzles  should  be  such 
as  not  to  offer  too  great  resistance  to  the  gas,  and  when 
using  low  pressure  on  the  nozzles  they  should  be 
spaced  sufficiently  near  each  other  to  give  the  desired 
curtains  of  water. 

No  attempt  has  been  made  by  Mr.  Osborn  to  state 
in  detail  what  steps  should  be  taken,  and  in  just  what 
way  the  work  should  be  done,  as  it  was  the  object  of 
the  investigation  only  to  determine  in  what  way  it 
could  be  done  and  whether  it  was  feasible. 

Recommendations 

As  a  result  of  the  studies  and  investigations  covered 
in  this  report  the  following  recommendations  are  made 
for  the  New  York  Disposal  Corporation  plant : 

1.  That  immediate  changes  be  made  in  the  treat- 
ment of  the  insoluble  gases  vented  from  digesters 
through  condensers,  so  as  entirely  to  deodorize  them, 
as  the  present  practice  of  discharging  into  the  boiler 
furnace  does  not  deodorize  the  gases. 

2.  That  special  attention  be  given  to  keeping  all 
tanks  containing  digested  garbage,  or  garbage  in  the 
process  of  digestion,  free  from  leaks,  and  that  equip- 
ment not  absolutely  free  from  leaks  when  under  pres- 
sure be  kept  out  of  service  until  repairs  are  made. 

3.  That  gases  shall  not  be  permitted  to  escape  at 
the  time  of  opening  digesters. 

4.  That  special  attention  be  given  to  all  condensers 
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td  ensure  sufficient  water  Ijcing  used,  and  at  a  tem- 
perature that  will  condense  all  the  steam  and  take  up 
all  soluble  fjases. 

5.  That  the  present  dryer  plant  he  so  constructed 
or  changed  as  to  prevent  leakage,  and  reduce  the 
amount  of  gases  to  be  treated. 

6.  That  all  gases  given  off  from  the  dryers  shall  be 
scrubbed  and  deodorized  thoroughly  before  being  al- 
lowed to  esc-ape  to  the  atmosphere. 

7.  'J'hat  the  scrubber  now  installed  be  replaced  or 
reconstructed,  to  enable  the  volume  of  gas  passing 
through  it  to  be  washed  or  scrubbed  thoroughly. 

<S.  That  the  water  supply  at  the  plant  be  increased, 
and,  where  necessary,  pumjjs  be  duplicated  to  ensure 
sufficient  water  for  condensing  and  scrubbing  of  gases 
at  all  times. 

y.  That  the  pumps  be  of  a  tyi)e  that  will  assure 
the  re(|uired  amount  of  water  being  delivered,  and 
that  they  be  litted  with  metens  to  sh(jw  the  amount 
used. 

10.  That  the  works  and  grounds  at  all  times  be 
kept  in  a  clean  condition. 

1 1.  That  the  city  at  all  times  have  inspectioiis  made 
to  determine  the  manner  in  which  the  work  is  being 
done. 

The  report  is  followed  by  a  detailed  account  of  in- 
vestigations iiiade  at  the  Barren  Island  plants  by  the 
city's  Central  Testing  Laboratory,  under  the  direc- 
tion of  Otto  II.  Klein. 


pit  underneath  the  standpipe,  and  the  contacts  conse- 
quently corroded  and  went  out  of  business,  and  the 
gauge  was  also  continually  getting  out  of  calibration. 

The  idea  of  a  mercury  column  alarm  then  suggest- 
ed itself,  and  after  several  attempts  the  manager  suc- 
ceeded in  constructing  one  which  has  been  in  con- 
tinuous service  for  almost  nine  years,  and  it  has  never 
failed  to  operate  unless  a  wire  of  the  pumping  station 
has  in  some  way  been  broken. 

The  accompanying  drawing  shows  the  general 
principle  upon  which  this  gauge  is  made  and  how  it 
o])erates.  A  tap  is  made  in  the  pipe  leading  into  the 
standpipe  on  the  standpipe  side  of  the  valve  control- 
ling same,  so  that  the  gauge  will  never  be  subjected  to 
excessive  fire  pressures. 

This  tap  is  connected  by  means  of  a  regular  cor- 
poration connection  to  the  top  of  the  mercury  cham- 
ber "A."  Extending  down  into  the  mercury  chamber 
is  a  small  iron  pipe  "B"  reaching  nearly  to  the  bot- 
tom, and  this  pipe  extends  vertically  to  a  pre-deter- 
mined  height,  and  about  f>  inches  of  glass  tubing  is 
connected  to  the  top  thereof  by  means  of  a  stuffing  box 
"C." 

This  glass  tubing  is  placed  at  such  a  height  above 
the  mercury  chamber  that  at  the  time  the  standpipe 


A  Mercury  Column  Alarm  for  Water 
Standpipes 

By  W.  E.  Hascltinet 

FOR  several  years  the  company  with  which  the 
writer  is  connected  had  trouble  through  the 
overflowijig  of  its  water  standpipe.  Since  the 
standpipe  is  located  in  the  residential  district, 
its  overflow  caused  a  great  deal  of  complaint  from 
nearby  property  owners,  who  sometimes  threatened 
damage  suits.  The  company  was  also  annoyed  by  the 
freezing  of  the  overflow  on  the  exterior  of  the  stand- 
pipe. 

There  were  three  major  reasons  for  this  overflow- 
occurring  in  the  manner  described,  and  for  its  con- 
tinuing so  long:  (I)  The  standpipe  is  located  nearly 
a  mile  from,  and  out  of  sight  of,  the  pumping  station. 
(2)  The  only  means  of  telling  when  the  standpipe  was 
full'  was  by'  the  pressure  gauge  at  the  pumping  sta- 
tion, and  the  indications  of  this  gauge  would  vary  so  • 
greatly  with  the  speed  at  which  the  pumps  were  run- 
ning, the  amount  of  water  being  used  from  the  mains, 
etc.,  that  it  was  not  very  reliable  as  an  indicator,  and 
unless  the  pumps  were  stopped  at  a  point  considerably 
i)elow  full  standpii)e  the  engineer  could  never  be  sure 
that  he  was  not  running  it  over.  (3)  On  account  of  the 
topography  of  the  city,  it  was  quite  necessary  to  fill 
the  standpipe  almost  to  the  top  at  every  pumping  to 
avoid  an  unnecessary  amount  of  stopping  and  starting 
of  the  pumps' and  an  increased  pumping  expense. 

Many  schemes  were  tried  for  correcting  this  condi- 
tion, but  with  little  success.  A  float  making  an  electric 
contact  was  found  impracticable  on  account  of  trouble 
with  ice  and  excessive  maintenance  difliculties  in  other 
ways.  A  spring  pressure  gauge  making  an  electric 
contact  was  also  tried,  but  on  account  of  damage  from 
freezing  this  gauge  had  to  be  located  in  a  damp  valve 

•Abstract  by  ICnginecring  and  Contracting  of  a  paper  before  the 
.\nicrican   Waterworks   .Vssociation. 

tManagcr,  Ripon  Light  and  Water  Company,   Kipon,   Wis. 


1    Line  to  Pumptty^ 


T 


.Bfltftry 


T© 


To  WOtfr  Uo  "  f» 


Connections  of  mercur)'  column  aUrm 

is  full  the  mercury  column  will  stand  at  about  the 
centre  of  the  glass  tube.  A  metal  contact  "D"  is  ar- 
ranged to  slide  up  and  down  in  this  tube,  and  this  is 
connected  to  the  wire  leading  to  the  pumping  station, 
and  the  electrical  circuit  completed  by  the  bell  "E," 
the  set  of  batteries  or  bell  ringing  transformer  "F," 
and  the  wire  "G"  attached  to  the  water  main  at  the 
station,  this  main  making  the  return  circuit. 

The  operation  of  the  alarm  is  simplicity  itself,  the 
weight  of  the  water  column  in  the  standpipe  raising  the 
column  of  mercury  in  proportion  to  its  specific  gravity 
until  the  mercury  touches  the  contact  "D,"  when  the 
bell  rings  at  the  station.  The  specific  gravity  of  mer- 
cury being  about  13.6,  a  100-ft.  standpipe  would  re- 
quire a  mercury  column  something  over  7  ft.  high. 

This  alarm  has  a  number  of  advantages  over  othersu 
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It  is  almost  infallible,  provided  that  the  joints  are 
made  perfectly  tight.  It  never  has  to  he  calibrated, 
and  is  independent  of  barometer  and  practically  so  of 
temperature.  The  latter  statement  is  not  strictly  true, 
but  it  has  been  found  that  the  gauge  operates  per- 
fectly at  all  temperatures  from  100  deg.  above  zero 
to  40  deg.  below. 

The  fact  that  1  in.  of  mercury  is  practically  equiva- 
lent to  1  ft.  of  water  makes  it  easy  to  set  this  gauge 
so  that  the  point  (jf  ringing  the  bell  at  the  pump  house 
will  not  vary  1  inch  in  the  standpipc,  which  cannot  be 


said  of  an  alarm  based  on  any  other  principle. 

The  entire  outfit  can  be  made  by  any  one  at  an 
expense  not  to  exceed  $20  or  $25  outside  of  the  line 
wire. 

About  the  only  precaution  recommended  is :  Be 
sure  to  use  an  iron  mercury  chamber  and  iron  pipe. 
Ignorance  of  the  fact  that  mercury  would  attack  jjrass 
was  the  cause  of  much  grief  at  Ripon,  and  led  to.  the 
loss  of  large  quantities  of  mercury.  The  final  mer- 
cury chamber  was  made  out  of  a  short  section  of  2-in. 
pipe  and  a  riser  out  of  j/g-in.  ordinary  black  pipe. 


The  Binder  Course  in  Asphalt 

Pavements 


By  Robert  Klotz. 


PRI':S1CNT-DAY/ practice  in  sheet-asphalt  and  as- 
I^haltic  or  bituminous  pavement  construction 
for  city  streets,  and  discussions  of  defects  in 
such  pavements,  show  evidence  of  a  constant- 
ly increasing  tendency  to  overlook  the  purpose  and 
importance  of  what  is  known  as  the  "binder  course," 
even  to  the  extent  of  entirely  eliminating  this  course 
or  any  substitute  for  it. 

The  various  schemes  and  devices  brought  forward 
from  time  to  time  for  the  purpose  of  eliminating  the 
wave  effect  met  with  in  pavements  of  this  character 
lead  to  the  conclusion  that  a  gentle  reminder  of  the 
nature  of  and  reason  for  the  binder  course  might  be 
of  value  to  those  interested  in  the  question  of  econ- 
omical   pavement    maintenance. 

The  purpose  of  the  binder  course  is,  as  its  name 
implies,  to  bind  the  top  layer  or  wearing  surface  of 
the  pavement  to  the  base,  whether  the  latter  be  of  con- 
crete, granite  block,  macadam,  or  other  material.  The 
mixture  used  for  the  wearing  surface  is  designed  to 
form,  under  compression,  a  reasonably  hard,  durable, 
and  impervious  covering,  and  being  therefore  compar- 
atively low  in  bitumen  has  little  if  any  power  of  adhe- 
sion. 

The  binder  course  originally  used  consisted  of 
graded  gravel  thoroughly  coated  with  coal  tar,  or  coal- 
tar  pitch,  and  laid  at  a  temperature  sufficiently  high  to 
provide  for  good  adhesion  to  the  base  and  to  the  sur- 
face layer. 

The  coal  tar  or  pitch  was  later  replaced  by  asphalt 
or  asphaltic  cement,  presumably  because  of  the  in- 
creased difficulty  of  obtaining  tar  economically,  due  to 
the  development  of  the  water-gas  process  f6r  the 
manufacture  of  illuminating  gas  and  the  consequent 
reduction  in  the  quantity  of  commercial  coal  tar  pro- 
duced, and  because  of  the  decreased  cost  of  the  asphalt 
and  its  availability  as  part  of  the  stock  of  the  mixing 
])lant.  While  the  adhesive  power  of  the  binder  thus 
produced  was  apparently  lower  than  that  of  the  tar- 
binder,  it  was  still  sufficient  to  provide  the  binding 
action  required  to  prevent  the  forming  of  waves  in  the 
surface. 

Within  the  last  three  or  four  years  the  various  as- 
phalt companies  have  introduced,  apparently  with  a 
view  to  economy,  what  is  commonly  r€ferred  to  as  a 
close-mixture  binder,  which  consists  of  broken  stone 

'Writing  in  Engineering  News 


screenings,  varying  from  about  a  1-in.  size  dcnvnward, 
covered  with  hot  litpiid  asjjhalt.  Owing  probably  to 
the  reduced  first  cost  of  the  pavement  thus  obtained, 
the  use  of  this  type  of  binder  has  been  permitted  un- 
der certain  specifications,  and  quite  a  considerable 
area  of  this  pavement  has  been  laid. 

The  writer's  experience  with  this  type  of  l)inder, 
])articularly  on  repair  work,  has  shown  that  the  old- 
style,  or  stone,  binder  is  far  more  preferable  and  the 
one  to  be  relied  on  to  prevent  the  formation  of  waves 
in  the  pavement  surface. 

Owing  to  the  decreased  viscosity  of  the  asphalt 
necessary  to  provide  for  the  ])roper  mixing  of  close- 
mixture  binder,  the  coating  on  the  particles  of  stone 
is  comparatively  thin.  This  makes  the  mixture  sub- 
ject to  cooling  below  the  critical  temperature,  within 
the  time  required  for  delivery  and  laying.  The  weight 
of  the  roller  is  more  evenly  distributed  over  the  sur- 
face of  contact  between  the  binder  and  the  base,  and 
the  pressure  on  the  individual  particles  of  stone  is  in- 
sufficient to  bring  the  hotter  portion  of  the  more  or 
less  hardened  coating  into  intimate  contact  with  the 
base. 

With  new  pavement  the  unfavorable  behaviour  of 
the  "close  mixture"  is  less  evident  than  when  an  old 
pavement  is  repaired,  due,  no  doubt,  to  the  greater 
care  and  the  more  exacting  supervision. 

The  action  of  an  asphalt  pavement  where  no  binder 
course  is  used  was  brought  very  clearly  to  the  writer's 
attention  during  1912,  when  he  was  in  charge  of  certain 
pavement  repairs  in  the  city  of  New  York,  all  of  the 
work  being  subject  to  the  city's  specifications  and  in- 
spection. 

During  the  early  part  of  that  year  an  order  was 
issued  to  the  efifect  that  when  repairs  were  required 
on  asphalt  ])avements  where  the  thickness  of  the  or- 
iginal pavement,  consisting  of  1  in.  of  binder  and  a  2-in 
top  course,  had  been  reduced  to  1^  ins.~  or  less  (that 
being  the  newly  specified  thickness  of  the  top  course), 
the  binder  course  was  to  be  omitted. 

The  writer  managed  to  avoid  almost  entirely  the 
forming  of  waves  in  the  pavement,  which  he  felt  cer- 
tain would  be  the  result  of  literal  adherence  to  this 
order,  by  having  the  base  spattered  or  painted  with  a 
coating  of  hot  liquid  asphalt  immediately  before  lay- 
ing the  top-course  mixture,  this  asphalt  acting  as  a 
very  efficient  "glue."  Repairs  made  under  the  direct 
sui)ervision  of  the  city  authorities  on  the  same  streets 
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and  suhjccl  to  tlic  same  traffic,  without  the  thin  hut 
effective  layer  of  adhesive,  showed  waves  within  from 
two  to  three  days  after  layinp,  and  were  destroyed  by 
the  action  of  traffic  within  two  or  three  weeks. 

While  various  theories  have  been  advanced  from 
time  to  time  to  account  for  the  waves  formed  in  asphalt 
pavements,  some  of  them  apjiarently  hased  upon  sound 
reasoning,  practical  exiierience  seems  to  show  that, 
E  whatever  may  be  the  particular  action  of  traffic  which 
I  causes  them,  waves  can  be  avc)ided  by  providing  a  i)ro- 
])er  bond  between  the  pavement  i)roper  and  the  base, 
and  that  three-wheel  rollers,  etc.,  are  unnecessary  and 
inadvisable  complications  to  attempt  to  insert  into  the 
science  of  constructing  and  maintaining  bituminous 
pavements. 

An  example  of  the  need  for  special  care  in  the  con- 
struction of  the  binder  course  is  shown  in  some  work 
carried  out  by  the  writer  in  New  York  City  in  1910, 
the  area  involving  about  250  sq.  yds.  of  sheet-asphalt 
])avement  located  in  and  around  two  underground- 
conduit  car  tracks  with  a  double  branch-off  and  curves, 
both  being  crossed  constantly  in  the  same  direction 
by  exceedingly  .heavy  traffic.  Frequent  repairs  had 
been  required  at  this  i)oint  owing  to  the  rolling  effect 
of  traffic,  the  asphalt  being  continually  forced  against 
the  rails  and  ground  off  as  it  reached  the  level  of  the 
head. 

The  re-laying  of  the  entire  area  was  required  upon 
the  reconstruction  of  the  tracks,  and  the  work  was 
carried  out  during  the  night  and  the  early  morning  to 
])crniit  laying  the  pavement  without  seriously  hinder- 
ing traffic.  Under  the  circumstances,  the  su])ervision 
of  the  city  authorities  was  not  as  definite  and  exacting 
as  might  have  been  the  case  had  the  work  been  done 

The  total  number  of  building  ])ermits  for  June3S 
during  regular  hours;  and  as  the  sub-base  was  known 
to  be  of  a  sufficiently  dry  and  porous  nature  to  permit 
of  the  pnjjjer  setting  of  the  base,  the  asphalt  was  laid 
on  the  "green"  concrete,  which  had  been  in  place  from 
.?  to  12  hours. 

This  pavement  remained  in  place  for  over  2]/^  years 
under  the  same  traffic  conditions  as  jjreviously,  the 
only  repair  required  being  one  small  patch  where  the 
asphalt  had  been  disturbed  by  a  loose  rail  joint. 

Sad  to  relate,  this  area  was  almost  entirely  removed 
in  connection  with  subway  construction  at  the  end  of 
the  time  mentioned.  A  more  extended  record  of  its 
behaviour  would  probably  have  been  of  considerable 
value,  although  the  writer  feels  that  the  performance 
up  to  the  time  of  removal  was  sufficiently  marked  to 
warrant  more  consideration  of  a  proper  joining  of  the 
pavement  and  the  base  than  seems  to  be  the  practice 
at  present. 


Oil  Paint  on  Cement 

There  is  some  difficulty  in  making  paint  adhere  to 
cement,  hut  if  the  cement  is  fir.st  washed  with  1  per 
cent,  of  suli)huric  acid  (one  part  concentrated  acid  to 
100  parts  of  water),  rinsed,  and  allowed  to  dry  thor- 
oughly, the  paint  will  find  the  surface  suitably  pre- 
pared for  adhesion.  Or  the  cement  may  be  covered 
with  three  ct)ats  of  water  glass  (silicate  of  soda),  one 
I>art  to  four  ])arts,of  water,  and  then  i)ainted.  .A  fir.st 
coat  of  linseed  oil  varnish  followed  by  the  usual  paint 
is  effective. 


.'Vt  Hrantford,  Out.,  the  total  number  of  building 
permits  for  June  was"  136,  while  the  total  value  was 
$154,0,^0,  an  increase  of  $49,520  over  the  corresponding 
month  of  last  year. 


Complete  Railway  Aids  Construction  of 
Welland  Ship  Canal 

IN  connection  with  the  construction  of  the  Welland 
Ship  Canal  a  double-track  railway  with  stone  bal- 
last and  60-lb.  rails  has  been  built  by  the  Can- 
adian Government.  The  railway  extends  from  a 
point  just  north  of  the  town  of  Thorold  to  Lake  On- 
tario, a  distance  of  seven  miles,  and  its  construction 
is  for  the  purpose  of  handling  excavated  material  from 
the  canal  prism  to  two  long  dumps  in  the  lake  forming 
the  new  Lake  Ontario  entrance  to  the  canal,  and  for 
the  handling  of  crushed  stone  excavated  from  the  site 
of  the  flight  locks  in  Thorold  to  the  other  lock  sections 
of  the  canal  to  be  used  as  aggregate  for  concrete.  A 
large  crushing  plant  has  been  erected  with  a  capacity 
of  4,000  tons  a  day,  and  both  this  plant  and  the  rail- 
way are  now  in  active  operation. 

Since  it  is  expected  that  during  the  summer,  when 
all  contracts  are  under  way,  there  will  be  a  train  every 
five  minutes,  the  entire  line  has  been  c(|uip])cd  with 
a  block  signal  system. 

'Phe  construction  of  the  road  was  in  charge  of  J.  F. 
I'ringle,  railway  engineer,  under  the  direction  of  J.  L. 
Weller,  Juigineer-in-Charge,  Welland  Ship  Canal. 


Cent  Wise  and  Dollar  Foolish 

Saving  in  one  way  sometimes  involves  ex|>cnse  in 
other  ways  that  more  than  offsets  the  prospective 
gain.  The  i)resident  of  a  prominent  construction  com- 
pany states  that  in  one  case  the  saving  of  concrete 
by  reducing  the  .size  of  columns  on  successive  fltwrs 
was  $2.30  per  column.  On  the  other  hand,  the  increase 
in  form  cost  was  $5.70  per  column,  entailing  a  loss 
of  $3.40  per  column.  This  is  a  very  good  example  of 
why  it  is  cheaper  to  use  the  same  size  columns  on 
succes.sive  floors  than  to  reduce  the  dimensions.  One 
way  to  avoid  frequent  changes  in  columns  sizes  is  to 
vary  column  reinforcement  in  successive  storeys. 


A  new  kind  of  level  for  builders  and  others  is  de- 
signed to  show  the  deviation  from  either  horizontal 
or  vertical  in  inches  or  fractions  to  the  f<x)t.  It  has 
a  pan  half-filled  with  colored  spirit  and  covered  with  a 
pflass  face,  and  over  this  is  a  dial  with  two  accurately 
graduated  scales.  The  outer  scale  gives  horizontal 
deviations,  the  inner  making  known  the  inclination 
from  the  vertical.  The  liquid,  which  is  always  level, 
is  seen  as  a  narrow  semi-circular  rim  between  the  two 
scales  and  the  reading  at  the  end  of  this  liquid  curve 
may  indicate  the  pitch  of  a  rafter  or  other  desired 
measurement. 


The  pneumatic  method  of  placing  concrete  was 
used  successfully  for  conveying  the  mix  2,805  feet 
through  a  6-in.  pipe  on  the  Mile  Rock  tunnel  work  at 
.San  Francisco.  The  compressor  capacity  installed  was 
1.200  cu.  ft.  a  minute,  and  the  receiver  pressure  was 
kept  at  about  115  lbs.  a  square  inch.  This  is  regarded 
as  a  record  for  long-distance  work  of  this  character. 


The  building  permits  taken  out  during  June  at 
Kingston.  Ont..  covered  work  of  an  estimated  value  of 
$39,470.  as  against  $16,797  for  June  of  last  year.  The 
value  of  the  work  for  which  permits  were  taken  out 
since  the  beginning  of  the  year  is  estimated  at  $118,- 
494.    For  the  same  period  last  year  it  was  $176,072. 
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Method  of  Measuring  Stone 

IS  there  any  fixed  custom  in  the  building  trade  as 
to  the  method  of  measuring  up  building  stone? 
This  was  one  of  the  crucial  points  debated  in  a 
case  which  came  before  Justice  Elwood  in  the 
Supreme  Court  recently,  when  John  B.  Davies,  con- 
tractor, of  Saskatoon,  sued  Richardson  Builders,  Lim- 
ited, for  $2,821.85,  the  balance  of  an  account  which  the 
plaintifT  alleged  was  due  for  excavation  and  the  cost 
of  stone  supplied  for  a  building  at  the  University.  The 
particulars  of  the  work  done  and  material  supplied 
were  as  follows :  To  excavating  4,367  yards  at  35  cents 
a  yard,  $1,528.45;  to  excavating  652  yards  at  45  cents, 
$293.40;  to  350  cords  of  stone  supplied,  at  $20  a  cord, 
$7,000;  total,  $8,821.85.  It  was  contended  that  $6,000 
only  had  been  paid  on  this  account,  leaving  $2,821.85 
due  to  the  plaintiff. 

On  behalf  of  the  defence  it  was  contended  that  the 
total  amount  earned  for  excavation  was  only  $1,636.10, 
and  that  this  amount  had  been  paid  in  full  to  the  plain- 
tiff, and,  with  respect  to  the  stone,  that  only  260  cords 
had  been  supplied.  The  defence  also  contended  that 
the  price  of  the  stone  supplied  by  the  plaintiff  was 
$5,200,  and  that  before  the  action  was  brought  the  de- 
fendant paid  the  plaintiff  towards  this  amount  the  sum 
of  $4,363.90,  leaving  an  unpaid  balance  of  $836.10.  The 
defendants  also  stated  that  before  the  action  was 
brought  they  assigned  to  the  Canadian  Bank  of  Com- 
merce, Saskatoon,  $477  on  account  of  money  unpaid 
to  plaintiff  by  the  defendant  on  the  price  of  the  stone. 
The  defendant  also  paid  into  court  in  satisfaction  of 
the  plaintiff's  claim,  not  including  costs,  $359.10,  be- 
ing the  unpaid  balance  of  $836.10  less  the  amount  of 
$477  assigned  to  the  Canadian  Bank  of  Commerce. 

Considerable  interest  was  manifested  in  the  case 
among  the  builders  and  contractors  in  Saskatoon.  Evi- 
dence was  given  in  support  of  the  claim  by  the  plain- 
tiff and  his  son,  and  others,  their  evidence  being  chief- 
ly with  regard  to  the  amount  of  stone  which  had  been 
delivered  as  shown  by  various  measurements.  John 
Oliver  stated  that  in  computing  the  amount  of  stone 
supplied  he  took  the  length  and  width  of  the  box  wag- 
ons and  the  average  height  or  sky-line  of  the  load. 

■  Geo.  T.  Clarke,  vice-president  and  engineer  for  the 
defendants,  swore  that  the  total  amount  of  the  stone 
delivered  was  260  cords,  and  that  he  arrived  at  this 
estimate  by  measuring  the  stonework  in  the  wall  in 
which  the  stone  was  used  and  adding  thereto  28  per 
cent.,  which  he  said  was  the  usual  practice.  He  also 
took  into  consideration  12  cords  remaining  on  the 
ground. 

Frank  Davies,  son  of  the  plaintiff,  in  the  course  of 
his  evidence  said  that  in  one  instance  at  least  the 
amount  contained  in  the  loads  must  have  been  guessed 
at. 

His  Lordship,  in  giving  judgment,  said  he  must 
apply  common  sense  in  arriving  at  a  decision,  and  it 
appeared  to  him  that  there  was  a  strong  probability 
that  there  had  been  a  great  deal  of  guesswork  in  ar- 
riving at  the  quantity  of  stone  contained  in  the  loads. 
He  pointed  out  that  there  was  a  great  deal  of  dif- 
ference in  measuring  loads  separately  and  measuring 
640  loads  of  stone  piled  up,  because  it  was  impossible 
to  get  at  the  exact  amount  in  each  load,  and  therefore 
there  would  be  640  variations,  and  this  might  make  a 
very  considerable  difference  in  the  total.  He  con- 
sidered that  the  weight  of  the  evidence  was  in  favor 
of  the  defendant,  and  there  would  be  judgment  for  the 
plaintiff"  for  $359.10,  the  amount  paid  into  court  and 


the  costs  up  to  the  time  of  the  action  being  brought, 
and  judgment  for  the  defendant  for  the  costs  incurred 
subsequently. 

R.  W.  Davies  appeared  for  the  plaintiff,  and  Donald 
Maclean  for  the  defendant. 


Mr.  R.  O.  Wynne-Roberts,  until  recently  Consulting  En- 
gineer to  the  city  of  Regina,  has  been  elected  a  member  of 
the  American  Society  of  Civil  Engineers. 

Mr.  John  Shaw  has  relinquished  his  duties  as  Town  En- 
gineer of  North  Bay,  Ont.  He  is  succeeded  by  Mr.  H.  Mc- 
Auslan,  who  received  much  of  his  preliminary  training  under 
Mr.  Shaw. 

Mr.  L.  E.  Carrothers,  architect,  of  London,  Ont.,  an- 
nounces that  he  has  opened  an  office  at  Room  58  in  the  Bank 
of  Toronto  Chambirs  in  that  city,  and  will  be  pleased  to  re- 
ceive manufacturers'  catalogues. 

Mr.  G.  R.  G.  Conway  was  the  guest  of  honour  at  a  din- 
ner given  by  the  staff  of  the  British  Columbia  Electric  Rail- 
way on  June  26th.  The  dinner  was  given  on  the  occasion  of 
Mr.  Conway's  retirement  from  the  position  of  Chief  Engi- 
neer to  the  company,  in  order  that  he  may  remove  to  Toron- 
to and  open  offices  as  a  general  consulting  engineer.  He 
was  presented  by  the  employees  of  the  company  with  a  sil- 
ver rose  bowl. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for 
Ontario,  gave  an  address  on  the  subject  of  good  roads  in 
the  Town  Hall  at  Owen  Sound  recently.  Mr.  McLean  said 
that  Grey  County  is  in  a  position  to  build  good  roads  as 
cheaply  as  any  county  in  Ontario — the  foundation  is  there 
already,  tlie  sub-soil  for  drainage  is  good,  and  the  material 
for  road-making  is  right  at  hand.  Mr.  McLean  described 
methods  of  roadbuilding,  and  illustrated  his  remarks  by  lan- 
tern slides. 

Mr.  H.  E.  Tanner  has  been  appointed  City  Engineer  of 
Verdun,  Que.,  in  succession  to  Mr.  Henry  Hadley,  Junr., 
\ylio  has  resigned  to  go  to  the  front.  Mr.  Tanner,  who  was 
l)orn  in  Richmond  County,  Que.,  has  been  engaged  in  metal- 
lurgical research  work  at  the  Institute  of  Technology,  Pitts- 
burg, Pa.  He  was  for  two  years  assistant  to  the  Town"  En- 
gineer of  Chicoutimi,  Que.,  and  also  was  engaged  for  three 
years  on  the  engineering  staff  of  the  Transcontinental  Rail- 
way.   

Sapper  George  E.  Revell,  who  is  reported  killed  in  action 
in  Europe,  enlisted  for  active  service  in  Nelson,  B.C..  where 
he  was  practising  his  profession  as  a  civil  engineer.  Sapper 
Revell  was  born  in  Woodstock,  Ont.,  and  graduated  from  the 
School  of  Practical  Science  of  the  University  of  Toronto. 


The  death  is  reported  of  Mr.  Patrick  McShcrry,  of  To- 
ronto. The  late  Mr.  McSherry  was  a  widely-known  surveyor, 
having  been  connected  with  Government  surveying  work 
for  many  years. 


One  of  Canada's  oldest  railway  contractors,  in  the  person 
of  Mr.  H.  G.  Taylor,  died  recently  in  Montreal  at  the  age  of 
83.  It  was  only  a  year  ago  that  illness  compelled  Mr.  Taylor 
to  relincjuish  his  duties  as  Mechanical  Superintendent  for  the 
Montreal  Tramways  Company,  a  post  which  he  had  held 
since  before  the  electrification  of  the  system.  He  was  born 
in  Hampstead,  N.H.,  and  came  to  Canada  at  an  early  age. 
He  was  associated  with  the  building  of  several  railroads  in 
Ontario  and  Quebec,  including  the  Midland  Railway,  now 
part  of  the  Grand  Trunk  System,- and  the  Lake  Eric  and 
Detroit  River  Railway,  now  absorbed  by  the  Pere  Marquette 
Railway. 
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Ontario  Suppleinuntary  Letters  Patent  have  been  issued 
i  increasing  the  capital  stock  of  the  Swedish  Crucihle  Steel 
Company  of  Canada,  Limited,  from  $1{)(),00()  to  $aoo,000. 

L.  A.  Ott  &  Company,  New  Birks  Building,  Montreal, 
have  received  a  contract  for  the  grading  of  the  battle  fields 
of  the' Plains  of  Abraham,  Quebec.  The  contract  was  award- 
ed by  the  National   Battletields  Commission. 

Tlie  excavation  for  the  new  infirmary  building  on  the 
mountain  top  at  Hamilton,  Ont.,  has  been  coinpletcd,  and 
the  form  work  is  ready  for  the  concrete.  It  is  expected  that 
the  building  will  be  completed  early  next  winter,  at  a  cost  of 
$100,000. 

The  Montreal  Board  of  Control  have  awarded  to  G.  M. 
Gest,  Limited,  Montreal,  the  contract  for  the  construction  of 
2,000  feet  of  underground  conduit,  with  branch  lines  to  out- 
side lamp  posts  along  the  main  line  of  conduit,  in  connection 
with   the   filtration   plant   now  being  constructed. 

A  tentative  scheme  has  been  submitted  by  Mr.  Willis 
Chipman,  consulting  engineer,  of  Toronto,  respecting  the 
proposed  extension  of  the  sewage  disposal  plant  at  Guelph. 
He  recommends  additional  filtration  beds  and  the  construc- 
tion of  a  new  septic  tank  at  a  cost  of  $.15,000. 

The  Dominion  Lime  Company,  Limited,  has  been  incor- 
porated at  Madoc,  Ont.,  with  a  capital  stock  of  $100,000.  The 
company  are  authorized  to  manufacture  and  sell  Portland 
cement,  marl,  kirselguhr  clay,  bricks,  lime,  drain  tiles,  and 
artificial  stone.  The  Provisional  Directors  are  S.  Welling- 
ton, C.  K.  Ross,  and  W.  H.  McBain,  all  of  Madoc. 

The  Board  of  Works  of  Kingston,  Ont.,  have  appointed 
a  sub-committee  to  take  up  the  matter  of  relieving  the  City 
Engineer  of  some  of  his  outside  duties  with  a  view  to  facili- 
tating the  work.  It  is  proposed  that  an  expert  should  be 
engaged  to  supervise  the  laying  of  pavements,  and  if  any 
outside  help  is  provided  it  will  |)robably  be  along  this  line. 

The  Montreal  and  Southern  Counties  Railway  Company 
are  continuing  their  electric  line  to  Granby,  P.Q.,  an  addition 
of  l,")  miles,  the  contract  being  carried  out  by  the  Grant 
Campbell  Company.  A  sub-station  will  be  built  at  Granby, 
making  four  sub-stations  on  the  entire  line  of  4G  miles.  At 
present  the  extension  is  being  graded,  there  being  250  men 
employed  on  this  work. 

With  a  capital  stock  of  $25,000,  the  Carmichael  Water- 
proofing Company,  Limited,  has  been  incorporated  at 
Toronto,  Ont.,  to  manufacture  and  deal  in  all  kinds  of 
weatherproof  building  materials,  including  metal  work,  roof- 
ing, and  building  paper.  The  Provisional  Directors  are  H. 
llowitt,  B.  l'".  Fisher,  W.  N.  Robinson,  G.  R.  Monteith,  and 
P.  N.   Hotson,  all  of  Toronto. 

J.  Chartier  et  Compagnie,  Limitcc,  is  the  name  of  a  com- 
pany incorporated  at  Montreal  recently,  for  the  purpose  of 
carrying  on  a  general  contracting  business,  erecting  public 
and  private  buildings,  and  constructing  canals,  dams,  bridges, 
piers,  etc.  The  capital  stock  of  the  company  is  $50,000,  and 
the  incorporators  include  J.  Chartier,  J.  I".  Chartier.  J.  Bum- 
bray  and  J.  E.  C.  Bumbray,  all  of  Montreal. 

The  Nova  Scotia  Car  Works,  Limited,  have  approached 
the  city  of  Halifax  for  an  advance  of  $i;i5,000  to  enable  the 
company  to  start  work  on  orders  amounting  to  $400,000.     Up 


till  now  the  company  have  been  unable  to  finance  the  work, 
but  it  is  said  that  if  the  city  will  grant  financial  assistance 
the  work  can  be  started.  The  city  have  promised  that  the 
request  of  the  company  shall  be  considered. 

It  is  understood  that  the  Pease  Foundry  Company,  of 
Brampton,  Ont.,  have  received  an  initial  order  for  lOO.tMK) 
shells.  The  manufacture  of  this  quantity  will  give  employ- 
ment to  thirty  men  for  eight  months.  Mr.  McKinnun,  of  the 
company,  is  in  New  York  making  arrangements  for  the  in- 
stallation of  the  necessary  machinery.  He  expects  to  have 
a  staff  at  work  on  the  order  within  a  short  time. 

Work  will  be  started  immediately  on  a  three-storey  build- 
ing for  the  Merchants'  Bank  at  Granville  and  I'ender  Streets, 
Vancouver,  to  be  constructed  at  an  approximate  cost  of  $J75.- 
000.  It  will  occupy  the  50-ft.  frontage  on  Granville  Street 
where  the  Bank's  main  office  now  stands,  and  will  have  a 
depth  on  Pender  Street  of  104  ft.  It  is  expected  that  the 
new  building  will  be  completed  in  about  twelve  months. 

At  a  recent  meeting  of  the  Toronto  Board  of  Control 
Mayor  Church  moved  that  the  Works  Commissioner  report 
on  the  cost  of  establishing  a  civic  car  construction  shop  for 
the  building  and  repairing  of  cars  and  other  railway  equip- 
ment needed  by  the  city.  This  is  the  tirst  step  towards  the 
establishment  of  facilities  which  will  be  needed  when  the 
city  goes  into  the  street  railway  business  on  a  large  scale. 

At  Lachine,  Que.,  the  Lachine  Manufacturing  Company, 
Limited,  has  been  incorporated  with  a  capital  stock  of  $130.- 
000,  the  incorporators  being  J.  \.  Uescarries.  T.  N.  Uescar- 
rics,  A.  Descarries,  K.  LePailleur,  J.  A.  P.  Descarries,  and 
J.  W.  LePailleur,  all  of  Lachine.  The  company  will  manu- 
facture metal  work  generally,  including  munitions  of  war, 
and  for  that  purpose  are  authorised  to  act  as  contractors  for 
public  and  private  works. 

Permission  has  been  given  by  the  Quebec  Public  Utili- 
ties Commission  to  the  Laval  Electric  Company  to  carry 
their  transmission  line  through  the  streets  of  the  parish  of 
St.  Elzear  upon  condition  that  the  company  supply  light  and 
power  to  the  municipality  and  residents  upon  the  most 
favourable  terms  granted  by  the  company.  All  questions 
regarding  the  location  of  the  line  and  its  erection  and  any 
dirticulties  that  may  occur  will  be  adjusted  by  the  Commis- 
sion. 

It  is  reported  that  more  work  is  being  done  and  more 
men  are  employed  than  ever  before  at  the  plants  of  the  Nova 
Scotia  Steel  Company  and  the  Eastern  Car  Works.  New- 
Glasgow,  N.S.  There  are  now  l.IOO  men  on  the  Steel  Com- 
pany's pay-roll  at  New  Glasgow,  and  it  is  understood  that 
the  Car  Works  will  employ  no  less  than  1.500  men  as  soon 
as  they  can  secure  them.  Several  departments  of  the  Steel 
plant  are  working  contint)ously  with  three  eight-hour  shifts 
a  day. 

The  municipality  of  Montreal  North  have  accepted  plans 
for  a  main  drainage  scheme  drawn  up  by  Mr.  F.  C.  Laberge, 
of  Montreal,  and  have  awarded  the  contract  for  the  work  to 
Mr.  J.  Chartier.  Montreal,  at  the  price  of  $137,000.  The 
drains,  which  are  to  be  constructed  of  concrete,  will  run  the 
entire  length  of  the  town,  and  will  discharge  into  the  Back 
River  at  two  points,  the  pipes  being  carried  600  feet  into  the 
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river.  The  largest  drains  will  be  2  ft.  4  ins.  x  3  ft.  6  ins.  The 
drainage  of  Pie  IX  Boulevard  is  included  in  the  contract. 
At  a  later  date  it  is  intended  to  construct  a  purification  plant, 
preliminary  plans  for  which  have  been  drawn. 

The  soundings  of  the  Valley  Inn  Marsh  on  the  route  of 
the  new  Toronto-Hamilton  highway  have  been  completed. 
According  to  Mr.  Macalluni,  City  Engineer  of  Hamilton, 
solid  clay  was  found  in  the  marsh  at  a  depth  of  between  40 
and  50  feet.  The  result  of  the  soundings  will  probably  mean 
the  adoption  of  Engineer  Armstrong's  scheme  of  a  fiUed-in 
road  across  the  marsh.  Those  in  charge  of  the  plans  for  the 
municipalities  interested  are  expected  to  meet  shortly  and 
decide  this  point. 

According  to  Mr.  W.  S.  Kickley,  the  Local  Manager,  the 
Ford  Motor  Company  of  Canada  contemplate  the  erection 
of  an  assembling  plant  in  the  city  of  Calgary,  Alta.,  that  will 
ultimately  represent  an  investment  of  half  a  million  dollars. 
The  proposed  construction  involves  the  use  of  reinforced 
concrete.  The  Railways  and  New  Industries  Committee  of 
,  the  City  Council  have  recommended  that  permission  be  given 
the  company  to  cross  Eighth  Street  West  with  a  spur  track, 
conditional  on  the  erection  of  the  structure. 

Toronto's  usual  monthly  announcement  that  work  is  to 
be  commenced  on  the  new  Union  Station  by  the  first  of 
next  month  has  been  made  by  city  officials.  The  latest  rea- 
son put  forward  for  an  early  start,  according  to  press  re- 
ports, is  an  arrangement  with  the  Bank  of  Montreal  for  ad- 
vances of' four  million  dollars  on  the  guarantee  of  the  Cana- 
dian Pacific  and  Grand  Trunk  Railways.  Railway  men  are 
not  so  certain  of  the  matter,  however,  and  fail  to  see  why 
the  railroads  should  lie  willing  to  spend  so  much  money  on 
a  new  station  when  the  old  one  can  be  made  to  answer  for 
a  time,  at  least. 

Under  the  Mines  Department  of  the  Dominion  Govern- 
ment an  experiment  is  being  made  at  Edmonton,  Alta.,  to 
test  McMurray  asphalt  as  a  paving  material.  The  Mines  De- 
partment will  bear  all  the  expense  of  laying  the  asphalt, 
while  the  city  will  lay  the  concrete  base  and  curbs.  A  sec- 
tion of  street  300  feet  in  length  will  be  used  for  the  experi- 
ment, half  the  distance  being  covered  with  a  two-inch  sheet 
of  asphalt,  and  the  other  half  with  a  three-inch  layer  of  bitu- 
lithic — asphalt  mixed  with  finely  crushed  rock.  It  is  intended 
to  find  out  which  of  these  pavements  gives  the  best  results 
under  equal  traffic  conditions. 

The  new  Marine  Drive  extending  from  North  Vancou- 
ver through  the  municipalities  of  West  Vancouver  as  far  as 
Caulfie,  a  distance  of  about  ten  miles,  will  probably  be  open- 
ed at  the  end  of  the  month.  The  total  cost  of  the  work  at 
present  undertaken  will  be  over  $300,000,  and  it  is  only  the 
beginning  of  a  road  that  will  be  carried  still  further  round 
the  coast  in  course  of  time.  It  is  the  most  ambitious  piece 
of  work  yet  attempted  by  the  municipality  of  West  Vancou- 
ver. There  is  no  doubt  that  it  will  assist  materially  in  put- 
ting that  town  on  the  map,  as  the  new  drive  will  form  one 
of  the  finest  automobile  roads  in  the  province. 

Work  on  the  Yonge  Street  subway  at  North  Toronto  has 
made  such  progress  that  Engineer  Ripley  is  reported  as  say- 
ing that  the  road  will  be  opened  before  it  freezes  in.  The 
grading  has  been  completed  to  the  full  depth  of  18  feet,  and 
the  concrete  work  will  start  immediately.  The  water-mains 
have  been  lowered  already,  and  the  installation  of  Hydro 
wires,  gas-mains,  and  telephone  wires  will  be  commenced 
without  delay.  The  eastern  abutment  is  completed  to  with- 
in 30  feet  of  the  sound  end,  and  this  part  of  the  work  should 
be  finished  within  another  two  weeks.  Day  and  night  work 
is  being  carried  on  with  the  concrete  that  will  carry  the 
bridge  superstructure. 

The  Royal  Bank  of  Canada  have  moved  to  their  new- 
quarters  in  the  twenty-storey  Royal   Bank   Building  at   King 


and  Yonge  Streets,  Toronto.  The  Bank  has  leased  the 
ground  floor  and  a  portion  of  the  twelfth  floor  for  a  period 
of  years.  The  groundwork  in  connection  with  the  counters 
and  railings  is  finished  to  harmonize  with  the  color  scheme 
of  the  interior  marble,  and  the  general  lighting  of  the  room 
is  accomplished  by  concealed  indirect  reflectors  arranged  to 
ensure  the  best  architectural  effect.  The  executive  and  super- 
visor's offices  will  be  on  the  twelfth  floor,  but  they  will  not 
move  from  their  old  quarters  till,  later  on. 

The  committee  representing  the  municipalities  interested 
m  the  new  Toronto-Oshawa  road  which  was  appointed  at 
the  recent  meeting  in  Toronto  (as  reported  in  our  last  issue) 
met  at  Whitby  last  week  and  unanimously  decided  that  the 
road  should  be  constructed  of  macadam  similar  to  that  now 
in  use  on  the  Kingston  Road  from  the  Toronto  city  line 
eastward  to  the  Grand  Trunk  crossing.  Three  engineers 
from  the  Department  of  Puljlic  Works,  who  went  over  the 
road  previous  to  the  meeting,  were  present  to  explain  the 
plans.  The  Government  is  being  asked  to  make  an  estimate 
for  a  standard  grade  of  3  per  cent.,  the  same  as  that  on  the 
Toronto-Hamilton  roadway. 

Rapid  progress  has  been  made  on  the  foundation  work 
for  the  Don  Valley  section  of  the  new  Bloor  Street  Viaduct, 
Toronto,  during  the  last  few  weeks.  Work  is  in  progress  on 
each  of  the  six  individual  piers,  which  are  in  different  stages 
of  construction.  At  pier  "B"  the  contractors  tried  a  different 
procedure  by  excavating  only  half  of  the  required  foundation 
at  once.  One-half  has  been  excavated  and  filled  ^vith  con- 
crete to  a  depth  of  ten  feet.  Considerable  apprehension  was 
caused  by  the  close  proximity  of  the  excavation  for  pier  "C" 
to  tlie  C.  P.  R.  track;  special  precautions  were  taken  to  avoid 
a  land-slide  through  the  heavy  traffic  passing  over  the  line. 
Between  piers  "C"  and  "D"  an  earth  fill  has  been  made  vary- 
ing in  depth  from  three  to  six  feet.  At  pier  "D"  concrete 
work  is  going  on  finely,  and  the  first  round  of  neat  work  has 
been  completed.  The  concrete  on  this  work  is  being  placed 
through  a  chute  from  a  tower  with  a  bucket  elevator.  The 
excavation  for  pier  "E"  is  partially  completed,  but  contains 
about  six  feet  of  water.  On  account  of  the  higher  level  the 
excavation  for  pier  "I""  has  been  comparatively  easy,  and  no 
water  has  appeared  to  hamper  the  work.  At  present  there 
are  about  328  men  employed  on  the  work. 

Mr.  J.  Stadler,  of  Shawinigan  Falls,  Que.,  writing  on  the 
subject  of  Quebec  roads,  criticizes  the  manner  in  which  some 
highways  are  being  constructed.  For  instance,  certain  por- 
tions of  the  new  Three  Rivers  and  Louisville  road  he  con- 
siders will  not  be  permanent  owing  to  the  material  used  and 
the  method  of  drainage.  On  a  trip  from  Three  Rivers  to 
Montreal  he  noticed  that,  instead  of  using  large  stones  or 
boulders  at  the  base  of  the  road,  sand  and  stone  dust  were 
employed.  In  other  portions  of  the  province,  Mr.  Stadler 
states,  the  work  is  bad — due,  he  believes,  to  insufficient  super- 
vision. In  support  of  his  contention  that  the  base  of  the 
roads  is  poor  and  the  drainage  insufficient  Mr.  Stadler  quotes 
the  following  report  of  some  Swiss  engineers  who  inspected 
many  roads  in  Canada  and  the  United  States:  "The  northern 
part  of  America  (Canada)  has  only  a  very  few  miles  of  road, 
and  considering  the  short  time  these  roads  -have  been  built 
we  cannot  consider  the  routes  as  a  factor  in  our  report.  Our 
general  observation,  however,  is  that,  having  in  mind  the 
climatic  conditions,  the  roads  are  built  rather  for  apearance 
than  for  durability;  the  drainage — such  an  important  factor 
in  cold  climates — is  grossly  neglected;  the  depth  of  the  por- 
ous material  in  a  good  many  instances  is  insufficient  for  the 
amount  of  traffic;  and  often  the  width  of  macadam  road  is 
too  great  to  afford  an  economical  investment." 


Messrs.   B.   &  S.   H.  Thompson   &  Company,   Limited,  of 
Montreal,  agents  for  The  Crittall  Steel  Casement  Company, 
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of  Braintree,  England,  have  secured  the  contracts  for  the 
steel  casements  for  the  new  Civic  Library  at  Montreal,  and 
for  the   Ross   Pavilion  of  the  Royal  Victoria   Hospital. 


The  following  contracts  have  been  awarded  to  the  To- 
ronto Kquipment  Company,  Limited:  one  from  the  city  of 
Hamilton,  Out.,  for  three  24  x  24  Chapman  rectangular 
sluice  gates,  and  one  from  the  town  of  Transcona,  Man., 
througli  the  British  Canadian  Engineering  Company,  of  Win- 
nipeg, for  two  De  Laval  S-inch  vertical  single-stage  sewage 
pumps,  having  a  combined  capacity  of  three  million  gallons 
a  day. 


At  Maisonneuve,  Que.,  where  road  work  is  expected  to 
amount  to  a  million  dollars  this  year,  a  departure  from  the 
ordinary  method  f)f  constructing  the  concrete  foundations 
for  asphalt  roads  is  l)eing  made  by  the  Paving  and  Construc- 
tion Company,  who  have  the  contract  for  the  work.  This 
departure  is  in  the  uA  of  steel  bar  reinforcement.  It  is  un- 
derstood that  the  requirements  for  this  material  will  amount 
to  between  eight  and  twelve  hundred  tons  of  5^-in.  square 
twist  bars  in  lengths  of  25  feet  and  32  feet.  The  Burlington 
Steel  Company,  Limited,  of  Hamilton,  who  have  the  order 
for  the  reinforcement,  are  supplying  only  rail  carbon  steel 
bars,  on  account  of  the  requirements  for  a  bar  of  high  ten- 
sile strength. 


Another  successful  example  of  the  Canadian  Blower  & 
I'orge  Company's  Exhaust  Systems  is  the  one  installed  for 
the  British  Insulated  &  Hels1)y  Cables  Company,  Limited, 
Prescot,  Lancashire.  England.  The  fan  used  is  a  No.  45 
Canadian  slow  speed,  high  efliciency  mill  exhauster  with 
direct  connected  motor.  Fifteen  machines  and  six  floor 
sweeps  are  served,  and  the  system  is  operating  well,  requir- 
ing 0  h.p.  for  the  motor. ,  The  unusually  good  result  is  due  as 
much  to  the  design  of  the  piping  as  to  the  high  efificiency  of 
the  fan  itself,  which  is  operating  at  a  pressure  of  less  than 
three  ounces,  and  with  a  uniform  velocity  in  the  pipes  of  less 
than  ;!,000  feet  a  minute.  This  low  velocity  is  possible  only 
when  the  frictional  resistance  is  estimated  carefully,  so  that 
the  draught  at  every  hood  is  the  same;  in  fact,  a  sweep-up  at 
the  end  of  the  exhaust  pipe  has  just  as  good  a  suction  as  the 
hood  nearest  the  fan.  The  discharge  from  the  fan  is  carried 
about  100  feet  outdoors  to  a  cyclone  collecter  in  the  boiler 
bouse.     The  total  length  of  the  system  is  280  feet. 


Trade  Inquiries 

The  Weekly  Report  of  the  Department  of  Trade  and 
Commerce  contains  the  following  inquiries  relating  to  Can- 
adian trade.  The  names  and  addresses  of  the  firms  making 
these  in<|uiries  can  be  olitained  l)y  those  specially  interested 
in  the  respective  commodities  upt)n  application  to  the  In- 
<iuiries  15ranch,  Department  of  Trade  and  Commerce,  Ottawa: 

7()0.  Pipe-wood  staves. — A  South  African  commission 
house  requests  correspondence  with  complete  information 
on  patent  wood  staves  for  water  pipe  lines.  Full  particulars 
are  requested  in  reference  to  the  tools  required  for  putting 
these  pipes  together,  as  they  will  have  to  be  shipped  in  the 
knock-down  state. 

702.  Railway  material,  locomotives,  etc. — A  London  cor- 
respondent who  has  ior  some  years  l)een  the  representative 
of  large  continental  manufacturers  of  railway  material,  loco- 
motives, gas  engines,  etc..  is  open  to  act  as  agent  for  Can- 
adian  manufacturers. 

705.  Machinery,  hardware,  building  materials,  etc.— .\  firm 
of  engineers  in  London  wishes  to  get  into  touch  with  Can- 
adian firms  manufacturing  nuu-binery.  hardware,  liuilding  ma- 


terials, etc.,  who  seek  agents  in  the  United  Kingdom  or  sell- 
ing agents  in  South  Africa  and  other  parts  of  the  Empire 
7U7.  Gas  tubes. — A  firm  in  Birmingham  are  in  the  mar- 
ket for  gas  tubes,  and  would  like  to  hear  from  Canadian 
manufacturers. 

798.  Carborundum  discs. — A  Dutch  firm  are  in  the  mar- 
ket for  carborundum  discs,  :J0  cms.  in  diameter,  with  a  cen- 
tral hole  of  ;i5  mm.,  made  of  steel  with  borders  of  carborun- 
<lum  0  mm.  width,  for  shipment  to  .Spain,  and  would  like  to 
hear  from  Canadian  manufacturers. 

802.  Representation  in  Great  Britain. — .\  British  firm 
with  good  connections  in  the  building  and  engineering  trades 
throughout  Great  Britain  desire  to  represent  Canadian  pro- 
ducers of  standard  lines,  particularly  asbestos,  timber,  rail- 
way sleepers,  etc. 

804.  Annealed  and  barbed  wire,  wire  nails,  etc. — .\  Lon- 
don firm  wish  to  obtain  quotations  from  Canadian  manufac- 
turers of  annealed  and  barbed  wire,  wire  nails,  etc. 

808.  Hack  saws. — .\n  engineering  firm  in  Barbados  would 
like  to  have  catalogues  and  illustrations  from  Canadian  firms 
manufacturing  small  engineering  machinery,  particularly 
hand  and  power  hack  saws. 

810.  Explosives. — ■\  manufacturers'  agent  in  Buenos 
Ayres  would  like  to  enter  into  communication  with  Canadian 
explosive  manufacturers. 

811.  Manganese    castings    and    Decouvillc    wagons A 

British  firm  of  engineers  and  importing  merchants,  well 
known  in  Buenos  .Ayres,  who  handle  all  kinds  of  heavy  ma- 
chinery, iron,  steel  and  wire,  desire  to  import  manganese 
castings,  manganese  rail  joint  castings,  and  Decouville 
wagons. 

814.  Trade  with  Russia. — One  of  the  largest  houses  in 
Moscow,  who  specialize  in  trade  with  Siberia,  where  they 
have  ten  branches,  are  in  the  market  for  the  following,  and 
would  be  pleased  to  hear  from  reliable  Canadian  firms:  Bolts 
and  nuts;  gas  tubing,  iron;  boiler  tubes,  iron;  wire  nails;  wire 
of  all  kinds,  including  barbed  wire;  portable  engines;  rock 
drilling  machines;  metal  turning  lathes;  miners'  shovels: 
chemicals,  heavy;  calcium  carbide;  acetate  of  lime;  coal  tar 
products — viz.,  pitch,  carbolic  acid,  creosote,  sulphate  of  am- 
monia, sulphate  of  soda;  graphite;  news  and  printmg  paper; 
wrapping  and  packing  paper. 

815.  Steel  bars. — A  correspondent  in  England  desires  the 
addresses  of  Canadian  manufacturers  who  have  representa- 
tives in  Great  Britain  and  who  are  in  a  position  to  supply 
bars  for  ferro-concrete  purposes.  These  are  ordinary  mild 
steel  bars  for  a  tensile  strength  of  from  28  to  32  tons  to  the 
square  inch. 

Attention  may  be  called  to  Trade  Inquiry  No.  814,  which 
has  been  forwarded  to  the  department  by  Mr.  C.  F.  Just. 
Special  Trade  Commissioner  to  Russia.  This  inquiry  refers 
to  one  of  the  largest  houses  in  Moscow,  who  specialize  in 
trade  with  Siberia,  where  they  have  ten  branches,  and  who 
are  in  the  market  for  the  goods  listed,  and  would  be  pleased 
to  hear  from  reliable  Canadian  firms. 

Quotations  should  be  c.i.f.  Vladivostok,  with  best  terms. 
This  firm  have  done  a  large  business  with  Germany  on  long 
credit.  Reasonable  credit  is  expected.  In  sending  catalogues 
five  copies  are  required  for  use  of  the  head  office  in  Mos- 
cow and  branches  in  Siberia. 

The  mining  shovel  used  in  Siberia  is  made  lor  the  mar- 
ket in  the  following  weights  and  sizes,  with  well  riveted 
handle  socket,  and  in  the  curved  pointed  shape: — 

No.   1    330  275  1.300 

No.   1  ^i .1.-J0  300  1 .500 

No.  2    340  890  1 .500 

No.   :t    360  295  1 .  700 

Quotation  per  100  kilogrammes. 
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Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Canora,  Sask. 

The  Town  Council  are  considering  the 
installation  of  a  waterworks  system  at  an" 
estimated  cost  of  $17,700.  Engineers, 
Chipman  &  Power,  Mail  Building,  To- 
ronto. 

Chatham  Township,  Ont. 

Tenders  will  be  received  until  July  ITth 
by  W.  H.  Wickens,  Scane  Block,  Chat- 
ham, for  the  construction  of  a  dam, 
dredge  drains  and  dash  wheel  and  the  in- 
stallation of  pumping  machinery.  Engi- 
neer, W.  G.  McGeorge,  1.5:i  Queen  Street, 
Chatham. 

Tenders  on  the  construction  of  Syl- 
vester Drain  will  be  received  until  1  p.m. 
luly  17th,  by  Commissioner  J.  A.  Miller, 
Lot  12,  Concession  7,  Eberts.  Plans  and 
specifications  with  the  Engineer,  VV.  J. 
McGeorge,   153   Queen   Street,   Chatham. 

Fort  Erie,  Ont. 

The  Municipal  Council  have  received 
tenders  for  the  construction  of  a  mac- 
adam road  from  North  Line  to  Buffalo 
I'Vrry.     Clerk,  W.  Simmons. 

Grimsby,  Ont. 

Plans  have  been  prepared  for  water- 
mains  to  be  laid  under  the  supervision 
of  the  Town  Engineer,  C.  Bromley. 
About  8,000  feet  of  4-inch  pipe  will  be  re- 
quired. 

Guelph,  Ont. 

The  City  Council  have  been  ordered  by 
the  Provincial  Board  of  Health  to  lay 
iron  watermains  between  Victoria  Bridije 
and  the  Pumping  Station.  Chairman  of 
the  Water  Commission,  G.   B.   Ryan. 

Lavant  Township,  Ont. 

The  Township  Council  have  passed  a 
by-law  providing  for  the  construction  of 
a  road  from  Lavant  Station  to  Folger. 
Clerk,  W.  Browning,  Lavant  Station. 

Matheson,  Ont.  . 

A  by-law,  providing  for  the  installation 
of  a  waterworks  system,  will  be  submit- 
ted to  the  ratepayers  on  July  16th.  Es- 
timated cost,  .$20,000.  Clerk,  F.  R. 
Rockall. 

Niagara  Falls,  Ont. 

The  City  Engineer,  F.  J.  Anderson, 
will  receive  tenders  until  noon,  July  19th, 
for  laying  about  .10,000  square  feet  of 
concrete  sidewalk,  and  9,000  feet  of  curb- 
ing. 

St.  Thomas,  Ont. 

The  Town  Engineer,  M.  Ferguson,  has 
submitted  two  plans  for  sewage  disposal, 
estimated  to  cost  .$1.'>,000  and  $9,500  re- 
spectively. 

The  Pas,  Man. 

The  installation  of  a  waterworks  and 
sewage  system  is  contemplated  by  the 
Town  Council.  .Approximate  cost,  $80,- 
000.     Clerk,  H.  H.  Elliott. 


Thurlow  Township,  Ont. 

Tenders  on  the  construction  of  a  quan- 
tity of  cement  sidewalks  will  be  received 
until  July  20th  by  W.  C.  MacDonald, 
Belleville,  R.  F.  D.  109. 

Toronto,   Ont. 

Permission  has  been  granted  to  the 
Board  of  Control  to  construct  a  perman- 
ent road  bed  for  a  street  car  line  on 
Bloor  Street  West,  from  Dundas  Street. 
Estimated  cost,  $125,000. 

The  York  Township  Council  have 
been  asked  by  Engineer  E,  A.  James, 
57  Adelaide  Street  E.,  Toronto,  to  pass 
a  by-law  for  the  construction  of  an  as- 
phalt roadway  on  Dundas  Street  west 
of  the  city  limits.  Approximate  cost, 
$19,000. 

Vernon,  B.C. 

The  Municipal  Council  are  considering 
the  construction  of  an  auxiliary  pumping 
station,  estimated  to  cost  $3,000.  One 
large  capacity  pump  and  50  h.p.  motor 
will  be  required.     Clerk,  D.  G.  Tate. 

Winnipeg,  Man. 

The  Board  of  Control  will  call  for  ten- 
ders shortly  on  the  construction  of  a 
sewer  on  Stafford  Street.  Secretary,  M. 
Peterson. 

The  laying  of  watermains  on  Welling- 
ton, Cambridge  and  Academy  Streets  is 
being  considered  by  the  Board  of  Con- 
trol.    Engineer,  W.  P.  Brereton. 

CONTRACTS  AWARDED 

Cayuga,  Ont 

The  Town  Council  have  let  a  contract 
for  laying  concrete  sidewalk  to  Frank 
McMullen,  Cayuga,  at  10c  per  square 
foot. 

Ingersoll,  Ont. 

The  contract  for  the  construction  of 
brick  pavement,  curbs  and  gutters  on 
Thames  and  King  Streets  has  been  let 
by  the  Town  Council  to  the  Municipal 
Construction  Company,  Berlin,  at  $2.60 
per  square  yard.  Approximate  total  cost, 
$18,200. 

London,  Ont. 

The  City  Council  have  let  the  con- 
tract for  laying  asphalt  pavement  on 
York  and  Talbot  Streets  to  the  Stand- 
ard Paving  Company,  Central  Chambers, 
Ottawa,  at  $34,000. 

Toronto,  Ont. 

The  Board  of  Control  have  awarded 
the  contract  for  the  construction  of  sew- 
ers on  Dundas  Street  to  Longo  &  Gen- 
tile, 663  Markham  Street,  at  $4,6,50. 

Transcona,  Man. 

The  Town  Council  have  let  the  con- 
tract for  the  supply  of  sewage  pumps  to 
the  British  Canadian  Engineering  &  Sup- 
ply Company,  Limited,  122  Phoenix 
Building,  Winnipeg. 

Wndsor,  Ont. 

The  City  Council  have  let  the  contract 
for  the  supply  of  cast  iron  water  pipe 
to    the    National    Iron    Works,    Limited, 


Cherry  Street,  Toronto,  at  $30.25  per  ton, 
and  for  specials,  valves,  hydrants,  etc., 
to  the  Kerr  Engine  Works,  Walker  Road, 
Walkerville. 


Railroads,  Bridges  and  Wharves 

Chatham  Township,  Ont 

Tenders  on  the  erection  of  four  steel 
and  concrete  bridges  will  be  received  un- 
til July  17th  by  James  A.  Miller,  Eberts. 

Haldiman<d  &  Simcoe  Counties,  Ont. 

Tenders  on  the  construction  of  a  rein- 
forced concrete  culvert  will  be  received 
until  July  21st  by  G.  Hammond,  R.  R. 
No.  2,  Port  Dover,  and  E.  Boughner, 
Colborne  Street,  Simcoe.  Plans  and  spe- 
cifications with  the  Engineer,  G.  R.  Mar- 
ston,  Simcoe,  and  W.  G.  Clarke,  Ft.  R. 
No.  5,  Hagersville. 

Lanark  County,  Ont. 

The  County  Council  are  considering 
the  erection  of  a  bridge.  Clerk,  W.  A. 
Moore,  Perth. 

Summerville,  Ont. 

Extensive  repairs  to  a  bridge  on  Dun- 
das Street  have  been  decided  on.  Clerk 
to  York  County  Council,  R.  W.  Phillips, 
57  Adelaide  Street  East,  Toronto. 

CONTRACTS  AWARDED 

Bruce  Township,  Ont. 

The  following  contracts  for  bridge  con- 
structitm  have  been  let  by  the  Township 
Council: — Willow  Creek  Bridge,  cement 
work,  J.  A.  McKinnon,  Paisley  R.  R.  No. 
20,  and  steel  work.  Hunter  Bridge  & 
Boiler  Company,  Queen  Street,  ICin- 
cardine;  Base  Line  Bridge,  general  con- 
tract. R.  Begg,  Port  Elgin. 

Dorchester  North  Township,  Ont. 

The  contract  for  the  erection  of  three 
concrete  bridges  has  been  let  by  the 
Township  Council  to  R.  E.  Waltham, 
Parkhill,  and  J.  F.  McLean.  Lucan. 

Grand  Bend,  Ont. 

The  contract  for  the  construction  of 
two  cement  l)ridges  for  the  Huron 
County  Council  has  been  let  to  J.  Law- 
son,   Crediton    P.O. 


Public  Buildings,  Churches 
and  Schools 

Berlin,  Ont. 

Tenders  on  electric  wiring  and  fittings 
for  the  Post  Office  will  be  received  until 
4  p.m.,  July  23rd.  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  with  T  A,  Hast- 
ings. Postal  Station  F,  Toronto,  at  the 
Post  Office,  Berlin,  and  at  the  Depart- 
ment. Specifications  at  office  of  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
lotte Street,  Toronto. 

East  Kildonan,  Man. 

The  Municipal  Secrfiary.  H.  Thomson, 
will  receive  tenders  until  July  19th  for 
alterations  to  a  building  for  a  Municipal 
Hall.     Plans  prepared  by  the  Municipal 
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tensinccr.    216    Chambers    of    Commerce 
BuildinR. 

Fort  William,  Ont. 

Work  lias  been  commenced  on  the 
erection  of  the  Registry  Office.  Con- 
tracts for  heatinR.  plumbing  and  electric 
lighting  have  not  been  let. 

Hamilton,  Ont. 

Tenders  on  the  erection  of  a  fire  es- 
cape at  the  City  Hall  will  be  received  un- 
til July  20th  by  the  Mayor,  C.  S.  Wal- 
ters. F'lans  and  specifications  at  office 
of  the  Clerk,  .S.  H.  Kent. 

Huff's  Island,  Ont. 

Tenders  on  the  erection  of  a  school 
will  be  received  until  July  19th  by  the 
Chairman  of  the  Board  of  Trustees.  VV. 
Barber.  Belleville.  Architect.  G.  A.  Ben- 
nett, Victoria  Avenue,  Belleville. 

Matchedash  &  Tay  Townships,  Ont. 

Plans  of  a  school  are  being  prepared 
by  J.  H.  Robertson.  Orillia.  for  the  Trus- 
tees of  School  .Section  No.  16.  Brick 
construction,  metal  roofing.  F.stimated 
cost.  $4..')00. 

Montreal,  Que. 

A  permit  for  the  erection  of  a  hall  has 
been  issued  to  the  Trustees  of  St.  James 
Roman  Catholic  Church.  St.  Catherine 
and  St.  Denis  Streets.  Approximate  cost, 
$.1,000.     Work  by  day  labor. 

Rothsay,  N.B. 

Tenders  on  the  erection  of  a  five- 
roomed  brick  school  are  being  received 
by  F.  Neil  Brodie,  Architect,  43  Princess 
Street,  St.  John. 

Union  Bay,  B.C. 

Tenders  on  the  erection  of  a  two- 
roomed  school  will  be  received  until 
noon.  July  17th.  by  J.  F.  Griffith.  Deputy 
Minister  of  Public  Works.  Victoria. 
Plans  and  specifications  at  offices  of  J. 
Baird.  Government  .'Vgent,  Cumberland. 
B.  C,  George  Thomson.  Government 
.^gent,  Nanaimo,  J.  Mahone,  Govern- 
ment Agent.  Vancouver.  W.  Haggart, 
Secretary  to  the  School  Board,  Union 
Ray.  and  at  the   Department. 

Whonnock,  B.C. 

Tenders  will  be  received  until  noon. 
July  17th.  by  J.  E.  Griffith.  Deputy  Min- 
ister of  Public  Works,  for  the  erection 
of  a  one-roomed  addition  to  the  school. 
Plans  and  specifications  with  J.  A.  Ma- 
honey.  Government  Agent.  Vancouver; 
1"".  C.  Campbell.  Government  Agent.  New 
Westminster;  J.  B.  Martyn.  Secretary 
to  the  School  Board.  Port  Hancy,  and 
at  the  Department,  Victoria. 

CONTRACTS  AWARDED 

Beverly,  Aha. 

Henry  Walk.  Chaplin  Street,  is  erect- 
ing a  school,  estimated  to  cost  $1.1. .500. 
Heating,  painting,  and  plastering  will  be 
sub-let.     Brick   veneer   construction. 

Elmwood,  Man. 

Work  is  under  way  on  the  erection  of 
an  addition  to  the  King  Memorial 
t  hurch.  Coburg  Street.  The  general, 
nias<inry.  carpentry,  roofing,  plastering, 
and  painting  contracts  have  been  let  to 
Worwswick  Bros..  12;i  Hart  .\venue.  the 
contract  for  iron  work  to  the  Western 
Steel  &  Iron  Company.  Limited.  Chal- 
mers, and  for  electric  work  to  Price  & 
McDonald. 

Montreal,  Que. 

The  contract  for  the  erection  of  a  fire 


escape  at  the  school  on  Sherbrooke 
.Street  has  been  let  to  Bonnell  Bros.,  .141 
Guy  Street,  at  $:!,610. 

Quebec,  Que. 

The  contract  for  waterproofing  the 
basement  of  the  Customs  House  has 
been  awarded  by  the  Department  of  Pub- 
lic Works.  Ottawa,  to  the  Standard  Paint 
Company  of  Canada,  yz  \ictoria  Square. 
Montreal. 

Toronto.  Ont. 

The  Department  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  the  instal- 
lation of  interior  fittings  at  Postal  Sta- 
tion G  to  the  Berlin  Interior  Hardwood 
Company,  Limited,  72  Wilmot  Street, 
Berlin. 

Westboro,  Ont. 

The  School  Board  have  let  the  paint- 
ing contract  in  connection  with  the 
school  in  course  of  erection  on  Euclid 
Street   to    Basil   T.   Thomas. 


Business  Buildings  and  Indus- 
trial Plants 

Brussels,  Ont. 

John  (Airric  &  Son  have  purchased  a 
site,   on  which   they   propose   to   erect  a 

slaughter  house. 

Clinton  Township,  Ont. 

C.  Hendershot.  Beamsville.  contemp- 
lates extensive  alterations  and  additions 
to  his  farm  buildings.  Brick  and  frame 
construction. 

Fort  William,  Ont. 

The  erection  of  stores  on  Victoria 
Street  is  contemplated  by  I.  C.  Murray. 
Murray  Block.  Architect.  L.  W.  .Allen, 
care  of  -owner.  Work  will  be  done  by 
(lay  labor,  with  the  exception  of  heat- 
ing, which  will  be  sub-let.  Approximate 
cost.   $7,000. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  drying  plant  for  N. 
M.  Patterson  &  Company.  Limited.  Fort 
William  West.  Frame  construction, 
concrete  foundation,  corrugated  iron 
roofing.     Approximate  cost,  $5,000. 

Kentville.  N.S. 

Work  has  been  commenced  on  the 
erection  of  a  drug  store  on  Main  Street 
for  VV.  W.  Rockwell.  Frame  and  brick 
construction. 

Okanagan  Landing,  B.C. 

The  erection  of  a  station,  round  house 
and  turntable  is  contemplated  by  the 
Canadian  Pacific  Railway.  Divisional 
Superintendent,  J.  F.  Richardson,  Van- 
couver. 

Ottawa,  Ont. 

Work  has  been  started  on  the  erection 
of  stables  for  J.  Torontow.  27  McGee 
Street.  I'rame  construction,  concrete 
foundation.     Work  by  day  labor. 

The  Healcy  Cartage  Company,  .'in  Bot- 
elicr  Street,  have  had  plans  drawn  for 
coal  .sheds,  conveyors,  etc..  estimated  to 
cost  $4,000.  Frame  and  ironclad  con- 
struction, concrete  foundation,  corru- 
gated iron  roofing.  Motors  will  be  re- 
quired. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  warehouse  for  O. 
Petegorsky.  20  Stewart  Street.  Esti- 
mated cost.  $5,000. 

.\n   addition    to   the    Davidson    Wood 


Factory  on  Wellington  Street  i>  l.ih- 
templated  by  the  Davidson  Estate.  Mill 
construction,  corrugated  iron  roofini;. 
Woodworking  machinery  will  be  re- 
quired. Manager,  L.  Henderson,  Wel- 
lington  Street. 

The  garage  in  course  of  erection  for 
Mederic  Landrevillc,  Albert  Street,  is 
being  built  by  day  labor.  Material  is 
purchased  by  owner. 

Petrolta,  Ont 

Josh  Bros.,  Wonderland  Theatre,  are 
about  to  fit  up  premises  as  a  moving 
picture  theatre. 

Port   Dover,   Ont. 

The  erection  of  a  steel  pavilion  is  be- 
ing considered  by  Morley  Buck. 

Stamford  Township,  Ont. 

C.  M.  Borler.  .Main  Street,  Niagara 
Falls,  is  preparing  plans  of  a  barn  for 
H.  D.  Symmes,  Culp  Street,  Niagara 
Falls  South. 

Toronto,  Ont 

Tenders  will  be  received  i/ntil  July  17lh 
by  J.  C.  Forman,  City  Hall,  for  altera- 
tions to  the  store  building  at  756  Broad- 
view Avenue  and  for  the  removal  of  the 
old   building  at   754    Broadview   .Avenue. 

The  Board  of  Control  have  instructed 
Propery  Commissioner  D.  Chisholm  to 
prepare  plans  for  a  barn  to  be  erected 
at  the  Men's  Industrial  Farm.  Approxi- 
mate cost,  $25,000. 

CONTRACTS  AWARDED 

Hamilton,  Ont 

Work  is  in  progress  on  alterations  to 
a  hotel  at  Main  and  Hughson  Streets  for 
L.  Munroe,  Freeman  Place.  The  gen- 
eral, masonry,  carpentry,  steel  and  roof- 
ing contracts  have  been  let  to  S.  Hamard. 
Mary  Street.  Plastering,  painting,  heat- 
ing, plumbing  and  electrical  work  still 
to  be  let.     Approximate  cost,  $4,000. 

Farewell  &  Guest.  167^  King  Street 
E..  have  let  the  masonry  contract  in  con- 
nection with  the  theatre  which  they  are 
building  to  B.  Barnes.  53  Cheener  Street. 

IngersoU,  Ont 

Work  has  been  started  on  alterations 
to  the  factory  of  the  John  Morrow  Screw 
Company.  The  masonry,  steel  and  roof- 
ing contracts  have  been  awarded  to  Sin- 
clair &  Woodhall.  105  Sandford  .Avenue 
S..  and  the  carpentry  contract  to  L.  J. 
Bcatty.  175  Emerald  Street  S.  Plaster- 
ing not  let. 

London,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  store  for  A.  Hartman  & 
■  Shabsovc,  200  Dundas ,  Street,  by  the 
general  contractors.  R.  Parsons  &  D. 
Ross.  Maitland  Street.  Brick  veneer 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Estimated  cost. 
$3,000. 

Work  is  about  to  start  on  improve- 
ments to  business  premises  for  Hubert 
Dignan.  Registrar's  office.  The  ma.son- 
ry  contract  has  been  let  to  Scott  Mur- 
ray, 564  King  Street,  and  the  carpentry 
contract  to  S.  Willis.  765  Talbot  Street 
Estimated   cost.   $3,500. 

The  general  contract  for  the  erection 
of  nine  stores  on  Dundas  Street  E.  for 
J.  M.  Moore.  478  Waterloo  Street,  has 
been  let  to  N.  Southern.  Renwick  .Ave- 
nue. Smaller  trades  will  be  sub-let. 
Brick  construction,  f«lt  and  gravel  roof- 
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ing.     Approximate   cost,   $10,000.     Work 
has  been  commenced. 

Niagara  Falls  Centre,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  store  by  PaomeiTa  Bros.,  Niag- 
ara Falls  Centre.  The  heating  contract 
has  been  let  to  O.  C.  Gray,  Queen  Street, 
Niagara  Falls.  Contract  for  electrical 
work  not  let. 

Ottawa,  Ont. 

In  connection  with  the  garage  bemg 
built  for  Parkers  Dye  Works,  Lmiited, 
311  Sparks  Street,  the  heating  and 
plumbing  contract  has  been  let  to  J.  P. 
Bland  &  Company,  775  Bank  Street. 

In  connection  with  the  theatre  in 
course  of  erection  on  Queen  Street  for 
B.  Stapleton,  the  contract  for  lathmg 
has  been  let  to  A.  Desjardins,  555  St. 
Patrick  Street,  and  for  heating  and 
plumbing  to  A.  Gauthier  &  Company, 
307   Dalhousie  Street. 

St.  Thomas,   Ont. 

Work  has  been  commenced  on  tne 
erection  of  an  office  building  for  Perry 
King,  4  Southwick  Street.  The  masonry 
contract  has  been  let  to  A.  E.  Ponsford, 
(•,05  Talbot  Street,  the  carpentry  con- 
tract to  E.  Reath,  56  Southwick  Street, 
the  plastering  to  I.  Stewart,  St^  Thomas, 
the  contract  for  painting  to  E.  Dallyn, 
St  George  Street,  and  for  metal  work 
to  Ingraham  &  Davey,  468  Talbot  Street. 

Welland,  Ont. 

In  connection  with  the  remodellmg  ot 
a  store  for  A.  J.  J.  Brennan,  7  Main  St. 
E  the  carpentry  contract  has  been 
awarded  to  J.  C.  Diffin.  Brennan  Block, 
the  contract  for  a  store  front  to  the 
Kawncer  Company,  Richmond  and 
Yonge  Streets,  Toronto,  and  for  floor- 
ing to  B.  Timms. 

Windsor,   Ont.  . 

In  connection  with  alterations  to  a  bil- 
liard parlor  on  Pitt  Street  for  Malcolm 
McGregor,  the  contract  for  roofing,  heat- 
ing and  plumbing  has  been  let  to  Pen- 
nington &  Brian,  47  Sandwich  Street 
W  the  painting  contract  to  T.  W. 
Brooke  &  Son,  6  Pitt  Street  W..  and  the 
masonry  and  carpentry  contract  to  the 
general  contractor,  R.  Westcott,  55  Oak 
Avenue. 

Winnipeg,  Man. 

In  connection  with  the  bakery  in 
course  of  erection  for  N.  Segal,  510  Sel- 
kirk Avenue,  the  masonry  and  plastering 
contracts  have  been  let  to  Fred  Tem- 
chuck,  Magnus  Avenue,  and  the  contract 
for  steel  work  to  the  Manitoba  Bridge 
&  Iron  Works,  Logan  Avenue  W. 

The  general  contract  for  the  erection 
of  stores  for  W.  &  J.  McBain  has  been 
awarded  to  Fraser  &  McDonald,  512 
Gertrude  Avenue.  Brick  construction, 
stone  foundation,  felt  and  gravel  roof- 
ing.    Approximate  cost,  $7,000. 


Residences 

Aylmer,  Que. 

Gabriel  Proulx.  Main  Street,  has  com- 
menced the  erection  of  a  residence,  esti- 
mated to  cost  $3,000.  Brick  veneer  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing. 

Aylmer,  Ont. 

J.  T.  Findlay,  386  Talbot  Street,  St. 
Thomas,  is  preparing  plans  of  a  resi- 
dence   to    be    erected     here     for     Oscar 


Smith,  Port  Stanley,  at  an  estimated  cost 
of  $3,000.  Red  brick  construction,  slate 
roofing. 

Plans  are  being  prepared  for  a  bunga- 
low for  C.  H.  White.  Architect,  J.  F. 
Findlay,  386  Talbot  Street,  St.  Thomas. 
Stone  and  brick  construction,  tile  roof- 
ing.    Estimated  cost,  $3,500. 

Clinton,  Ont. 

Plans  of  a  residence  are  being  drawn 
by  F.  B.  HofTman,  Beamsville,  for  A.  L. 
Whitelaw,  Beamsville.  Frame  construc- 
tion, concrete  foundation,  metal  roofing. 
Estimated  cost,  $3,500. 

Grimsby,  Ont. 

William  Schwab  is  preparing  plans  of 
a  residence,  estimated  to  cost  $3,600. 
r'rame  construction,  stone  foundation, 
shingle  roofing. 

Hull,  Que. 

T.  Lacelle,  Bourque  Avenue,  is  build- 
ing a  residence  by  day  labor.  Brick 
construction,  composition  paper  roofing. 
."Vpproximate  cost,  $4,000. 

Kentville,  N.S. 

Work  has  been  started  on  the  erection 
of  a  frame  residence  on  Main  Street  for 
J.  W.  Cross. 

Stanley  D.  Wolfe  is  building  a  resi- 
dence on  Main  Street.  Frame  construc- 
tion. 

H.  F.  Eaton  is  building  a  frame  resi- 
dence on  Klondyke  Street. 

Linsdale,  Alta. 

Plans  of  a  residence  have  been  drawn 
for   E.   Harding,  by   P.   M.   Clemens,  331 
Garry     Street,    Winnipeg.      Frame     con- 
struction,   concrete     foundation,    shingle 
.  roofing.     Approximate    cost,   $3,000. 

London!,  Ont. 

The  erection  of  two  bungalo\Vs  is  be- 
ing considered  by  Whit  Lancaster,  1 
Stanley  Street  S.  Buff  brick  construc- 
tion.    Estimated  cost,  $5,000. 

Milton.  Ont. 

The  tenders  received  for  the  erection 
of  a  jailer's  residence  for  the  County  of 
Halton  were  unsatisfactory.  New  ten- 
ders will  be  called  when  the  plans  are 
completed.  .\rchitects.  G.  M.  Moles- 
worth  and  G.  M.  West,  2  College  Street, 
Toronto. 

Montreal,  Que. 

Work  has  been  started  by  Henry 
Heider,  369  Rivard  Street,  on  the  erec- 
tion of  three  residences,  estimated  to 
cost  $3,000. 

O.  Lafortune,  325  Notre  Dame  de 
Grace  Street,  is  building  a  residence  on 
Wilson  Street,  estimated  to  cost  $3,500. 

Ottawa,  Ont. 

The  erection  of  a  residence  on  Gilmour 
Street  is  being  considered  by  W.  EUard, 
77  Cambridge  Street.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing.    Estimated  cost,  $3,500. 

J.  R.  Rady,  428  Lisgar  Street,  has 
plans  drawn  for  a  residence,  estimated 
to  cost  $6,500.  Brick  veneer  construc- 
tion, brick  foundation,  shingle  roofing. 

VV.  E.  Nofifke,  Architect,  Plaza  Build- 
ing, Rideau  Street,  is  preparing  plans 
for  alterations  to  apartments  on  Slater 
Street  for  the  H.  N.  Bate  Realty  Corn- 
pan,  Canal  Street. 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a   residence   by  T.   Martin,   53   Sacre- 


Coeur  Avenue.  Work  by  day  labor. 
Brick  construction,  concrete  foundation,' 
metal  and  asbestos  roofing.  Approxi- 
mate cost,  $5,000. 

Work  has  been  started  on  the  erection 
of  a  residence  or)  Canardiere  Street  by  J. 
Carmichael,  Notre  Dame  des  Lauren- 
tides  Street.  Frame  and  brick  construc- 
tion, metal  and  asbestos  roofing.  Esti- 
mated  cost,  $6,000. 

Roderick,  Sask. 

Plans  of  a  residence  have  been  drawn 
for  W.  A.  Duncan  by  P.  M.  Clemens, 
331  Garry  Street,  Winnipeg.  Frame 
construction,  concrete  foundation,  shin- 
gle roofing.     Estimated  cost,  $4,000. 

Toronto.  Ont. 

R.  J.  Marshall.  60  Rosemount  Street, 
is  building  a  residence  at  9  Glenholme 
Avenue,  estimated  to  cost  $3,500.  Brick 
construction,  shingle,  felt  and  gravel 
roofing. 

T.  J.  Allen,  48  Oakmound  Road,  has 
commenced  the  erection  of  a  pair  of  re- 
sidences at  66-68  Boon  .\venue,  esti- 
mated to  cost  $3,600.  Smaller  trades 
will  be  let.     Brick  construction. 

Work  has  been  started  by  W.  Wil- 
liams, 33  Cloverdale  Road,  on  the  erec- 
tion of  a  pair  of  residences  at  Morrison 
and  Day  Avenues.  Brick  construction. 
Estimated  cost,  $4,000. 

Tenders  on  the  electrical  work  requir- 
ed in  the  erection  of  a  residence  are  be- 
ing received  by  J.  J.  Matheson,  1279 
Dundas  Street. 

A  residence  is  being  built  at  Beach 
and  Balsam  Avenues  for  R.  H.  King, 
415  Indian  Road.  Tenders  on  smaller 
trades  are  being  received  by  the  owner. 
Approximate  cost,  $3,500. 

Tenders  on  electric  wiring  for  three 
houses  are  being  received  by  J.  Guinane, 
9  King  Street  W. 

Uxbridge,  Ont. 

T.  R.  Ferguson.  Brock  Street,  is  re- 
ceiving tenders  on  all  trades  excepting 
carpentry  required  in  the  erection  of  a 
residence,  estimated  to  cost  .$6,000. 
Plans  and  specifications  with  Mr.  Fer- 
guson. 

CONTRACTS  AWARDED 

Bowmanville^  Ont. 

The  contract  for  the  erection  of  a  par- 
sonage for  the  Methodist  Church  has 
been  let  to  Gay  Bros.,  Limited.  Courtice 
Street. 

Bridgeburg,  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  by  J.  C.  Purvis.  The  ma- 
sonry contract  has  been  let  to  ."ilbert 
Xie,  Fort  Erie.     Estimated  cost,  $3,500. 

Chatham,  Ont. 

James  E.  Gray.  37  Grand  .Avenue,  has_ 
let  the  general  contract  for  the  erectior' 
of  a  residence  to  Frank  Sparks.  Sandyi 
Street,  and  the  plumbing  contract  to  jjj 
W.  Draper,  4  Fifth  Street.  Brick  conf 
struction,  shingle  roofing.  Approximate 
cost,  $3,500. 

Grimsby,  Ont. 

The  general  contract  for  the  erectior 
of  a  residence  on  Fairview  .Avenue  for 
J.  Harrison  has  been  let  to  D.  Marsh 
&  Son.  Frame  and  concrete  construc- 
tion, shingle  roofing.  Approximate  cost, 
$4,000. 

Hagersville,  Ont. 
J.    W,   Seymour  has   let   the   masonry 
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contract  for  the  erection  of  a  residence 
to  E.  Hannah,  and  the  carpentry  con- 
tract to  G.  Smith. 

Halifax,  N.S. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  for  I.  S.  Ropier.  The 
contract  for  heatinp;  and  plumbing  has 
been  let  to  G.  ['erricr,  :).')  TfranvilU' 
Street,  and  for  electrical  work  to  Far- 
quhar  &  Company.  Limited,  163  Lower 
Water  Street. 

Hamilton',  Ont. 

E.  W.  Vivian.  408  Barton  Street  E..  has 
let  the  Kener^il.  niasonry.  carpentry,  steel 
[  and  rooting  contracts  for  the  erection  of 
a  residence  to  F.  Habbidge.  688  Conces- 
sion .Street.  Contracts  for  plastering, 
painting,  heating,  plumbing,  and  electri- 
cal work  not  yet  awarded.  Estimated 
cost,  $4,000. 

London,  Ont. 

Dodd  it  Son  and  Scott  and  Murray, 
448  King  Street,  have  commenced  the 
erection  of  a  residence  for  A.  Fraser,  7 
Horn  Street.  Brick  construction,  con- 
crete foundation,  slate  rooting.  Approxi- 
mate cost.  .'ii4„'iOO. 

Maisonneuve,  Que. 

In  connection  wit  the  residence  being 
erected  by  11.  Bernicr.  7.58  Adam  Street, 
the  contract  for  tile  work  has  been  let 
to  Calkins-Leetc,  Limited,  1013  St.  Cath- 
erine Street  W.,  the  plastering  contract 
to  J.  Perron,  27!)  Moreau  .Street,  the 
heating  and  plumbing  to  G.  Lamoth,  190 
LaSalle  Avenue,  and  the  contract  for 
electrical  work  to  Trudeau  &  Belleau, 
27:i  Valois  Street.  Painting  will  be  done 
by  owner. 

Ottawa,  Ont. 

The  contract  for  the  erection  of  a  re- 
sidence for  Harry  Morrison,  139  Stew- 
art Street,  has  been  let  to  Bower  Bros., 
133  Hopewell  Street.  Stone  foundation, 
brick  construction,  shingle  roofing.  Ap- 
proximate   cost,    .f4.,')00. 

The  general  contract  for  alterations 
and  additions  to  the  residence  of  J.  A.  D, 
Holbrook,  25  Cliff  Street,  has  been 
awarded  to  S.  F.  Smith,  448  McLeod 
Street.  Approximate  cost,  .$7,000.  Brick 
construction,  stone  foundation,  shingle 
rooting. 

In  connection  with  the  residence  being 
built  on  Irving  Stret  by  W.  C.  Leech, 
140  Spadina  Street,  the  plastering  con- 
tract has  been  let  to  T.  H.  Patterson.  70 
lvosc<iale  Street,  the  contract  for  heating 
and  plumbing  to  Slater  &  Nicholson, 
Kent  and  Slater  Streets,  and  for  electri- 
cal work  to  C.   Prcsliy,  138  Irving  Street. 

The  Oakland  Company  have  let  the 
following  contracts  in  connection  with 
the  erection  of  a  residence  on  Bcllwood 
Street: — masonry,  B.  Dougherty,  16  Cay- 
uga Street;  carpentry;  W.  h'ryer,  5  Glen 
Avenue;  plastering,  T.  Patterson.  70 
Uosedale  Street;  heating  and  plumbing, 
J.  P.  Bland  &  (."ompany.  775  Bank  Street; 
electrical  work.  Dominion  Electric  Com- 
pany, 417  Sparks  Street. 

A  residence  is  being  built  for  R.  B. 
McDougall  liy  George  l'"aman  &  Son. 
Isabella  Street,  at  an  estimated  cost  of 
$9,000.  The  contract  for  heating  and 
plumliing  has  been  let  to  McKinley  & 
Northwood,  56  Rideau  Street,  and  for 
electrical  work  to  Davis  Electric  Com- 
pany, 21    Echo   Drive. 

In  connection  with  the  apartments  in 
course  of  erection  on  Metcalfe  Street  for 


J.  A.  MacDonald,  25  Thornton  Street, 
the  contract  for  plumbing  has  been  let 
to  M.  M.  O'Connell,  212  Gloucester 
Street,  and  for  electrical  work  to  Mar- 
chand  &   Donnelly,  Sparks  Street. 

Quebec,  Que. 

The  contract  for  carpentry  in  connec- 
tion with  the  residence  in  course  of 
erection  for  David  Lacombe,  51  St.  Malo 
Street,  has  been  let  to  P.  Trudel,  106 
Scott  .Street,  and  for  roofing  to  J.  Mar- 
anda,  2  Grenier  Street.  Painting  by 
owner. 

In  'connection  with  the  residence  be- 
ing built  for  G.  Chamberland,  79  Napo- 
leon Street,  the  carpentry  contract  has 
been  let  to  Cote  &  Frere.  Limoilou. 
Painting,  heating,  plumbing,  and  elec- 
tric work  will  be  done  by  the  owner,  and 
niasonry  by  the  general  contractors, 
Poulin  &  Marcoux. 

A.  Guilmet,  204  St.  Thercse  Street,  has 
let  the  roofing,  painting,  plumbing,  and 
electric  contracts  in  connection  with  the 
erection  of  his  residence  to  V..  Leiievre, 
1  .Ste.  Marguerite  .Street,  and  the  plas- 
tering contract  to  Freres  Protean,  197^2 
Notre  Dame  des  Anges  Street.  Paint- 
ing by  owner. 

The  general,  masonry  and  carpentry 
contracts  for  the  erection  of  a  residence 
for  W.  Lapointe.  226  Marie  De  L'lncar- 
nation  Street,  have  been  let  to  Bertrand 
&  Lapointe,  1113  St.  Valier  Street.  Es- 
timated cost.  $5,000. 

In  connection  with  the  residence  in 
course  of  erection  for  E.  Thivierge,  94 
St.  Ambroise  Street,  the  roofing,  heat- 
ing plumbing,  and  electric  contracts  have 
been  let  to  E.  Gauvin,  116  Fourth  Street. 
Limoilou.  Masonry  and  plastering  will 
be  done  by  the  general  contractor,  A. 
Destauriers,   100   St.    F'rancois   Street. 

In  connection  with  the  residence  in 
course  of  erection  for  J.  Poulin,  160 
Herminc  Street,  the  roofing  contract  has 
been  awarded  to  E.  Falardeau.  Dorches- 
ter Street,  and  the  heating,  plumbing, 
and  electric  contracts  to  F*".  Gingras.  34 
St.  Augustin  Street.  Plastering  will  be 
done  by  the  general  contractor  and 
painting  by  owner. 

Sudbury.  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  for  C.  R.  Smith.  Practi- 
cally the  whole  of  the  work  will  be  done 
by  the  Atlas  Building  Company.  The 
contract  for  electrical  work  has  been  let 
to  the  Cochrane  Hardware  Company, 
Cedar  and  Durham  Streets.  Approxi- 
mately cost,  $3,000. 

Toronto,  Ont. 

A  residence  is  being  erected  at  14  Wil- 
fred .-\venue  for  W.  Wilkie.  10  Wilfred 
.Avenue.  The  general  and  carpentry  con- 
tracts have  been  let  to  H.  W.  Nix,  Can- 
ada Life  Building.  Smaller  trades  will 
be  sub-let  by  the  general  contractor. 
.Approximate  cost,  $4,000. 

.'\  residence  is  being  built  at  13  Glen- 
holme  .Avenue  by  the  W.  R.  McGiffin 
Company.  1504  King  Street  W..  at  an 
estimated  cost  of  $4,500.  Smaller  trades 
will  be  sub-let.     Owner's  name  withheld. 

Work  has  been  commenced  by  H.  C. 
Long.  901  Traders  Bank  Building,  on  the 
erection  of  a  residence  at  1.30  Keewatin 
.Avenue,  estimated  to  cost  $5,000.  The 
contract  for  masonry  work  has  been  let 
to  Elliott  &  Brown.  132  Ellswirth  .Ave- 
nue.    Smaller  trades  will  be  sub-let. 


In  connection  with  the  retidence  being 
erected  at  78  Glencairn  Avenue  by  G.  T. 
Death.  244  Sheldrake  Avenue,  the  plas- 
tering contract  has  been  let  to  F.  Clark, 
203  Bedford  Park  Avenue,  the  contract 
for  painting  to  D.  Forest,  1«5  Sherwood 
Avenue  and  for  plumbing  to  A.  Earl, 
774   Gladstone   Avenue. 

In  connection  with  the  residence  beinj; 
erected  on  Conduit  Street  by  S.  B. 
Green,  650  Annette  Street,  the  plumbing 
contract  has  been  let  to  J.  G.  Jackson, 
142  Quebec  Avenue,  and  the  contract  for 
heating  to  C.  C.  Ormsby,  133  Quebec 
.Avenue.  Plastering,  painting,  and  elec- 
trical work  by  day  labor.  , 

The  plastering  contract  in  connection, 
with  the  residence  in  course  of  erection 
for  J.  J.  Mafheson,  1279  Dundas  Street, 
has  been  let  to  W.  A.  Fenn,  203  Perth 
-Avenue,  and  the  contract  for  the  instal- 
lation of  a  special  Spencer  heater  to  Mc- 
Kcnzie  &  McXaughton. 

A.  Husscy,  133  Sellers  Street,  has  com- 
menced the  erection  of  a  pair  of  resi- 
dences at  Sellers  and  Morrison  '.Avenues, 
estimated  to  cost  $4,000.  The  contract 
for  heating  has  been  let  to  G.  Davis,  Lit 
Boon  .Avenue.  Plumbing,  electrical 
work,  and  plastering  will  be  let. 

In  connection  with  the  residence  being 
erected  on  Hastings  .Avenue  by  Donen- 
field  Bros..  322  Clinton  Street,  the  plas- 
tering contract  has  been  let  to  A.  J.  Bot- 
trell.  542  Palnierston  Boulevard,  and  the 
heating  contract  to  Welsh  &  Son,  304 
Queen  Street  W. 

The  general  and  carpentry  contracts 
for  the  erection  of  a  residence  on  Mel- 
gund  Road  have  been  let  to  .\.  Hicks, 
612  Delaware  Avenue,  and  work  is  under 
way.  Brick  construction,  shingle  roof- 
ing. .Approximate  cost,  $9,000.  Owner's 
name  withheld. 

Welland.  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  R.  H.  Dawdy  has  been 
let  to  Learn  &  Mann.  Brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.    Approximate  cost,  $3,000. 

Westboro.  Ont 

In  connection  with  the  residence  be- 
ing built  on  Golden  .Avenue  by  R.  E. 
Ralphs  the  contract  for  electrical  work 
has  been  let  to  H.  L.  .Allan,  377  Somer- 
set Street. 

Westmount,  Que. 

Work  is  under  way  on  the  erection  of 
a  residence  on  Carlton  .Avenue  for  T.  A. 
Soinmerville,  49  Windsor  .Avenue.  Gen- 
eral contractors,  B.  M.  Cape  &  Company. 
Limited.  10  Cathcart  Street.  Stone  and 
brick  construction,  slate  roofing.  Ap- 
proximate cost,  $12,000. 

In  connection  with  the  erection  of  a 
residence  at  Kedfern  and  Westmount 
.Avenues  for  J.  Quinlan,  4412  St.  Cath- 
erine Street,  Montreal,  the  contract  for 
roofing  has  been  let  to  Douglas  Bros..  19 
St.  Maurice  Street,  and  for  heating  and 
plumbing  to  T.  O'Connell,  183  Ottawa 
Street. 

Winnipeg,  Man. 

Work  has  been  started  on  the  erection 
of  two  residences  for  R.  McGreevy,  404 
McGreevy  Building,  Portage  .Avenue,  by 
L.  LcDuc.  533  Sherbrooke  Street. 
l'"raine  construction,  shingle  roofing.  .Ap- 
proximate cost,  $5,400. 
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Power  Plants,  Electricity   and 
Telephones 

Fredericton,  N.B. 

The  installation  of  a  fire  alarm  system, 
at  a  cost  of  about  $1,200,  is  being  con- 
sidered by  the  City  Council.  Chairman 
of  the  Fire  Committee.  T.  S.  Wilkinson. 

Pentictorj,  B.C. 

A  by-law  providing  for  extensions  to 
the  electric  lighting  system  has  been 
passed,  and  work  will  start  shortly.  Es- 
timated cost,  $6,000.     Clerk,  G.  S.  Clark. 

The  Pas,  Man. 

The  installation  of  a  light  and  power 
system  at  a  cost  of  $,')0.000  is  being  con- 
sidered by  the  Town  Council.  Clerk, 
H.  H.  Elliott. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  contract  for  the  installation  of  an 
electrical  system  at  the  Filtration  I'lant 
has  been  let  by  the  Board  of  Commis- 
sioners to  G.  M.  Gest,  I'ower  Building, 
at  .$6,27,5. 

Rocanville,  Sask. 

The  contract  for  the  construction  of  a 
telephone  system  for  the  Cambridge 
Rural  Telephone  Company.  Limited,  has 
been  let  to  Brown  &  McKenzie,  Regina,, 
at  $3,400. 


Fires 

Clarkstown,  Ont. 

The  residence  of  J.  B.  Lajoie,  Cedar 
Street,  has  been  destroyed  by  fire.  Loss, 
$.1,000.  partially  covered  by  msurance. 

Niagara  Falls  South,  Orsr. 

Fire  has  practically  destroyed  a  dairy 
belonging  to  G.  Badger,  Ferry  Street. 
Loss,  about  .$2,500. 

Smithville,  Ont. 

Robert  E.  Book's  sawmill  has  been 
destroyed  bj'  fire.     Loss,  $5,000. 


Miscellaneous 

Belleville,   Oret. 

Quotations  on  the  supply  of  cast  iron 
pipe,  chiefly  6-inch,  are  being  received  by 
City  Engineer  J.  W.  Evans,  or  the  Clerk, 
J.  VV.  Holmes. 

Nelson.  B.C. 

The  Town  Council  propose  to  install 
an  incinerator  at  an  early  date.  Maj'or, 
J.  J.   Malone. 

Tavistock,  Ont. 

The  Town  Council  have  instructed  tlie 
I-'ire    Committee   to   obtain   estimates   of 


the  cost  of  approximately  500  feet  of 
hose,  with  nozzles,  etc.  Chairman,  H.  N. 
Roth. 

Toronto,  Ont. 

W.  C.  Collett.  7  St.  Mary  Street,  is 
receiving  catalogues  and  information 
with  regard  to  cold  storage  and  refriger- 
ation machinery. 

CONTRACTS  AWARDED 

Buctouche  Beach,  N.B. 

A  contract  for  dredging  has  been  let 
by  the  Department  of  Public  Works,  Ot- 
tawa. <o  F.  Michand.  Buctouche. 

Charlottetown,  P.E.I. 

The  Department  of  Public  Works.  Ot- 
tawa, have  let  the  contract  for  dredging 
at  Rocky  Point  to  W.  G.  W.  Bertram, 
117  Stair  Building,  Toronto. 

Ottawa,  Ont. 

The  City  Council  have  awarded  con- 
tracts for  the  supply  of  500  feet  of  fire 
hose  to  each  of  the  following  firms: — 
Canadian  Consolidated  Rubber  Company, 
:il7  Bank  Street  Gutta  Percha  Company, 
Ottawa  Dunlop  Tyre  &  Rubber  Com- 
pany, 72  O'Connor  Street  Goodyear 
Tyre  &  Ruber  Company,  184  Albert 
Street. 

Windsor,  Ont. 

The  City  Council  have  let  the  contract 
for  the  supply  of  pig  lead  to  J.  T.  Wing 
Company,  61  Sandwich  Street E..  at  $6.05 
per  ton,  and  for  the  supply  of  stop  boxes, 
brass  taps,  etc.,  to  the  Miller  Manufac- 
turing Company,  Sarnia. 

Winnipeg,  Man. 

The  general  contract  for  the  construc- 
tion of  five  balconies  for  the  Board  of 
Control  has  been  awarded  to  J.  A. 
P'raser.  426  Glasgow  Avenue. 


When  the  steel  passenger  car  was  in- 
troduced into  American  railway  systems, 
the  immediate  object  was  to  diminish 
loss  of  life  in  collisions.  The  replace- 
ment of  equipment  will  have  cost  the 
railways  approximately  $650,000,000  and 
incidentally  has  considerably  increased 
the  cost  of  operations,  as  heavier  loco- 
motives are  required  to  haul  the  trains. 
The  President  of  the  Chicago  &  Great 
Western   Railway  says: — 

"These  heavier  locomotives,  with 
heavy  steel  equipment  behind  them,  run- 
ning at  high  speed,  in  case  of  accident 
become  more  destructive  than  any.  of  the 
trains  in  the  days  of  the  wooden  car;  in 
fact,  we  have  records  of  the  complete 
destruction  of  steel  sleeping  cars  in  rear- 


end  collisions,  and  it  would  be  impossi- 
ble to  build  a  steel  car  that  would  re- 
sist the  shock  of  a  rear-end  collision 
from  a  train  running  fifty  or  sixty  miles 
an  hour." 

The  substitution  of  steel  for  wooden 
cars  has  also  dealt  a  serious  blow  to  the 
lumber  industries  of  the  Pacific  North- 
West  and  has  increased  the  danger  of 
forest  fires.  Car  material  provides  a 
market  for  the  common  grades  of  lumber 
and  the  elimination  of  this  market  has 
meant  a  large  proportion  of  waste  left  in 
the  woods.  Waste  left  in  the  woods 
means  increased  forest  fires  hazard,  and 
greater  difficulty  in  clearing  land  for 
agricultural  development,  so  that  in  the 
opinion  of  the  Pacific  Coast  lumberman 
the  cost  to  Uncle  Sam  has  been  much 
more  than  $650.000.000— indeed,  it  would 
be  more  like  a  billion  dollars — all  of 
which  has  ultimately  to  be  paid  by  the 
public. 


Rough  comparative  costs  for  surface, 
elevated  and  subway  lines  were  given 
recently  by  Prof,  (ieorge  F.  Swain  in  a 
discussion  of  rapid-transit  problems  in 
cities  before  the  Engineers'  Society  of 
Western  Pennsylvania.  Sjingle-track 
surface  line,  exclusive  of  equipment, 
costs  about  $50,000,  while  the  cost  of  a 
single-track  elevated  line,  exclusive  of 
equipment,  is  about  $250,000.  Subway 
costs  are  so  variable  that  no  accurate  fig- 
ures can  be  given;  $1,000,000  per  mile  for 
single-track,  exclusive  of  equipment  and 
damages,  or  $2,000,000  per  mile  for  dou- 
ble-track may,,  he  thinks,  be  as  fair  a 
single  figure  as  can  be  given.  The  figure 
may,  however,  be  very  misleading,  he 
points  out.  The  Washington  Street  sub- 
way in  Boston,  which  he  thinks  is  prob- 
ably the  most  expensive  subway  in  tlie 
world  per  mile,  cost  $6,916,000  per  mile, 
including  property  takings,  or  $5,103,000 
excluding  them.  For  a  single  exit  and 
entrance  stairway  in  private  property 
$215,000  was  paid,  and  for  another  en- 
trance to  the  same  station  an  entire 
building  was  bought  at  a  cost  of  $630,- 
000,  and  subsequently  sold  for  $587,500. 


I 
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Within  a  short  time  the  gypsum  works 
at 'Quarry  St.  .\nn's  will  be  one  of  the 
biggest  and  busiest  of  Cape  Breton  con- 
cerns says  the  X.  S.  Herald.  .\t  present 
preparations  are  being  perfected  for  the 
installation  of  a  new  power  house,  with 
dynamoes.  air  compressor,  etc..  which 
will  be  used  in  connection  with  the  plant, 
and  in  a  short  time  the  company  expect 
to  turn  out  at  least  a  million  tons  of  gyp- 
sum a  year.  To-day  the  force  of  men 
employed  amounts  to  about  one  hundred. 


FOR  SALE 


1-10  ton  Stiff  Leg  Derrick.     Complete  with  Bull  Ring 

70  ft.  mast,  $350. 

1  Steel  Stiff  Leg  Derrick,  84  ft.  feet  Boom  with  60  ft. 

Triangular  Travelling  Tower. 

1  Locomotive  Crane,  15-ton,  8  wheel,  50  ft.  boom..    A 

very  attractive  price  for  quick  sale. 

I.'j^n  ton  dinkies,  standard  gauge;  28  flat  cars,  60,000  lbs.,  want 
offer;  2  locomotives,  1  40-ton,  1  55-ton;  100  6-yd.  cars,  standard 
gauge;  12  4-yd.  cars,  36-in.  gauge;  derricks,  steel  and  wood; 
concrete  mixers;  rock  crushers;  motors,  "4  h.p.  to  200  hp  ■  trans- 
formers, hoisting  engines;  pumps,  all  sizes;  800  tons  of  56-pound 
relaying  rails;   50  tons  of  iJU-pound  relaying  rails. 

W.  FRASER, 

Dealer    in    all    kinds   of    Rebuilt  Equipment  for  Contractors 

83  Craig  Street  West,  MONTREAL 


1^   A  ¥f    C!    ^^^  ^"<^  Relaying 
fv,/^£JL^O   Switches,  Turntables,  Etc. 

Carried  in  Stock 

Locomotives  and  Cars 
Jno.  J.  Gartshore,  Toronto 


July  ai,   1i)15 


THE    CONTRACT    RECOkD 


t47 


^m^         ,                  A    T^   MTA.U4HM  iBoe  Business  Managers  for  Councils 

M j'^'W\\^^\m^%     1  ^^^^f\ W%t%  \"¥  7''  '^'^'^  thought  that  the  sphere  of  city  man- 

■  f    ^  I  I  I  I  fl^^^l      l%m^l    I  II    I  I  WW^       sgers,  efficiency  experts,  and  other  sfKrcial- 

m^\^^  Jl  M.  H  ^*                il^^^^^i  VE  ^^        ists,   was   essentially   American,   but    from 

^^^^    —^          .                ,             «^          .  what  we  can  learn  there  would  api>ear  to 

^  r  ■nAifl/apinriA     kPVIPW"  ''^  ^^^  possibility  of  a  field  opening  up  across  the 

1^    J^U^lllWl  111^    1V\-.  y  XWTT  ^^^^^     ^j  j^^y  ^jjjg   ^g  p^j  ^^^g  ^f  ,,y^  English  con- 

temp(jraries  suggesting  that  the  affairs  of  the  county 

Published  Each  Wednesday  by  councils  be  administered  or  supervised  by  a  "Business 

unr-M   r-     \yfAr-TP>A1M    T  IlVyfTXRn  Manager."    It  is  argued  that  in  large  commercial  un- 

HUOH  U.   MACLliAtN.l^lMllllU  dertakings  there  is  always  an  official  of  sufficient  tfain- 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ing  and  breadth  of  experience  to  detect,  almost  by  in- 

THOMAS  S.  YOUNG,  General  Manager.  Uiition,  any  leakage,  and  advise  means  whereby  the 

iir-Ai^  /-vuT-irtr      o.„    All    J     c>      .  \%r    .    T,-,D<-iM-rr^  utmosf  efficiency  may  be  obtained  at  the  least  i>os- 

HEAD   OM'ICE  -   347  Adelaide   Street   West,   lORONrO  ...                  ...      •'      ,,.•'            ^      ,       .                                » 

sible  expenditure.    Why  not  a  busmess  manager  for  a 

Telephone  A.  2700  county  council?     Councils,  we  are  told,  are  but  the 

parallel  of  boards  of  directors,  controlling  vast  con- 

' MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  cerns  in  which  the  shareholders  are  represented  by  the 

,,,,.,,.,,„T-^     -^  I     ■         r-         ^,.     „„„  T-       11      .  D1J  ratepayers.     It  is  suggested  that  at  their  head  there 

.WINNIPEG  -  Te  ephone  Garry  856  -  302  Travellers'  Bldg.  i        r  i  i           *     •       i         i               •           i  i       • 

•^                  ■'  sliould  be  a  trained  and  experienced  business  man  to 

.VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  superintend  all  departments,  to  master  every  detail,  ex- 

fNEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building  amine  each  financial  proposal,  and  check  each  trans- 

[cHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  action.     Our  contemporary  continues: 

I  LONDON    ENG. 16  Regent  St.  S.W.  "'"^^^  regular  staff  would  soon  fed  that  they  also 

'  were  concerned  in  the  task  of  making  the  business  pay. 

and  would  loyally  assist  in  checking  waste.     It  is  by 

SUBSCRIPTION  RATES  such  means  that  our  gigantic  commercial  businesses 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  are  made  to  pay  big  dividends,  and  the  salary  of  such 

Single  copies  10  cents  an  official  would  soon  be  paid  out  of  the  money  saved. 

-  Moret)ver,  the  effects  of  this  system  of  thrift  would  be 

,    ,             .   .  cunuilative.     The   presence   of  this   business  adviser 

Autliorized  by  the  Postmaster  General  for  Canada,  for  transmission  as.  i  i           i    ii                       !•»•         •       ..■       ^        c                 -n                  i 

,    .       „,  ,,.  would  curb  the  competitive  instincts  of  councillors  and 

second    class    matter.  iiiri             i              n*    •    \ 

Entered  as   second   class  matter   July   IStli,   1914,   at   the    Posloffice  at  strengthen    the    hauds    of    the    Other    OffiCialS,    mailV    of 

Buffalo.    N.Y.,  luider  the  Act  of,  ('ongress  of   March  3,   1879.  .                          r             i    ,                ...              •                  ,                    •     ^    " 

whom  are  forced  by  existing  circumstances  into  ex- 

Alphabetical  Index  of  Advertisers  travagances  which  their  private  judgment  condemns." 

Pa^e  18  The  suggestion  is  well  enough  in  theorj',  and  the 

observations  are  very  beautiful  in  their  way.    To  the 

Vol.  29                               July  21,  1915                           No.  29  Canadian  mind  there  is  something  very  attractive  in 

~~" ~~    "  the  picture  of  a  staff  all  working  together  to  make 

p  ,      .      .   ^  the  city's  business  pay,  and  loyally  assisting  in  check- 

rrincipai   Contents  i^g  waste,   but   these   attractive   propositions   do   not 

Business  Managers  for  Councils 747  always  work  out  just  right.     In  the  first  place,  where 

is  one  to  find  a  man  sufficiently  versatile  and  able  to 

Tlie  War-A  I'orecast  and  a  Warning 748  control  all  the  various  activities  of  a  town,  city,  or 

Engineering  Prospects  and  Opportunities 749  county  council?    In  all  conscience,  it  is  hard  enough 

I'.y  V.  II.  Fay  for  a  technical  man  to  please  the  public  in  his  capa- 

»/r  J        T    J      ■          r>  -1         T     1.  r^-.t^.o*;^,,           -r„  city  as  city  engineer,  when  he  can  take  refuge  in  the 

Modern  Tendencies  in  Railway  Track  Construction   ...      i50  ,   •'     .          -^  ,  r            ,                   ^   ■    ■        ^     x-          ^,        ~r~% 

e       .  „           .1.1,      I    1     1.     ,■  1 1    M  „froni  theories  and  formulas  appertaining  to  his  work.     The 

.Specially   contnlmted   by    I.    L.    liuslicld,    Montreal  ixr.,.i.i-                                                                  r        n-    ■ 

lot  of  the  business  manager,  were  a  man  of  sufficient 

Measurement  of  I'"Iow  in  Open  Channels 754  competence  to  be  found,  would  not  be  an  enviable  one. 

What  Constitute  a  Completed  Jol>  of  Road  Work   . . .     755  '^  I'en,  surely,  it  would  be  difficult  to  define  the  be- 
By  A.  McGillivray  ginning  and  the  ending  of  the  functions  of  such  an 

official.    Again,  the  engineering  activities  of  his  Board 

.Specifications   lor   Concrete    Pavements 756  ^Q^Jd  5^  ^^^  of  jhg  ,„ost  important  in  his  province. 

toiK-reie  as  a  Paving  Material T57  and  to  detect  "leakages"  in  the  City  Engineer's  de- 

By  J.  F.  Rhodes  partinent  "almost  by  intuition"  he  would  have  to  pos- 

The  Economics  of  Pavement  Repairing 758  sess  technical  training  of  no  mean  calibre. 

An  Interesting  Experience  With  Cement  Floors 762  As  to  "curbing  the  competitive   instincts  of  coun- 

,,  .        ,,        .,    ,,      ,  ,.,     ,        r,,    „    .     v„,.,  w„,r  cils,    we  cannot  believe  that  under  the  existing  sys- 

Pnnce   Ruperts   Groat   Moating   Dry   Uock,   .Now   Near-  »              u        u                    f          u  1            ^^    •                           .      "^    . 

, '      ,    .                      h       j^  jj.^   whereby  inen  of  such  low  attainment  are  elected 

ing  Completion                                    ^    . . .   .^.           ....  ^^^  administrative  office,  this  could  be  accomplished  bv 

The   Design  of  School   Buildings.  With   Special   Refer-  adviser— business   or   spiritual. 

ence  to  the  William  Whyte  School  at  Winnipeg   ..      7il..  .,                      ^        a                   j    •       ,              e  •       . 

.  ,,          .   ,    .    ,1     ,    I    I    li    \.i:,,i,  ,11    ,   „„  If  we  were  to  offer  any  advice  to  our  friends  across 

Specia   y   contributed   by   Col.  J,    H.    Mitcliell.   Com-  .                          ,                u                    »      u      •    n               .»««.. v^..^ 

.    .            f   c  I      1    n    11      .    \\;.,„i„,.,  the  water,  who  would  appear  to  be  influenced  by  the 

missioner    of    School     tUiildings.    Winnipeg  ,        ,           '              -               ^'^'^             .       ^.        ir    ■      .    ,"•' 

\      .  ,    .,  developments  of  recent  years  in   the  United  States, 

The  Dominion  Observatory.   I.itUc  Saanich  Mountain.    ^  ^^.^  ^jg^t  compress  it  into  one  Word— the  Word  that 

Victoria.  B.C '69  sums  up  Mr.  Punch's  sentiments  in  respect  to  matri- 

I'ersonal  Mention "69  niony — "don't."     The  simpler  the  system  of  adniin- 

(  oiistruciional  News   770  istration,  the  better — and  in  most  cases  the  older  sys- 
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terns  are  the  simpler,  because  they  were  devised  at  a 
time  when  business  conditions  were  not  so  complex, 
and  when  men  talked  less  and  thought  more,  perhaps. 
Innovations  of  this  kind  which  have  been  made  in 
the  United  States  have  not  been  attended  by  any  re- 
markable degree  of  success,  and  with  all  due  respect 
to  the  characteristic  enterprise  of  the  adherents  of 
Uncle  Sarn,  business  administration  across  the  border 
generally  is  not  such  as  to  provide  the  material 
for     a     volume     of     correspondence,     with     all     the 


specialized  departments  which  have  come  into  being. 

Efficient  administration  rests  with  the  public:  they 
decide  at  the  polls  how  their  affairs  are  to  be  carried 
out.  If  we  can  raise  the  standard  of  admission  to  our 
councils  it  will  not  be  necessary  to  cast  about  for  new 
offices,  to  employ  experts  to  detect  "leakages,"  and 
check  inefficiency. 

We  are  sorry  to  find  our  English  friends  talking 
of  business  managers  for  their  councils.  It  is  an  un- 
healthy sign. 


The  War — A  Forecast  and  a  Warning 


THOUGH  it  may  be  long  before  the  war  is  over, 
we  have  confidence  enough  to  believe  it  can 
only  have  one  outcome,  and,  though  any  fore- 
cast of  its  consequences  may  not  be  fully 
borne  out  by  results,  yet  it  may  be  useful  to  consider 
the  changes  which  are  likely  to  be  effected  and  their 
result  on  the  industry  of  building. 

The  great  family  of  European  states,  with  the  ex- 
ception of  Germany  and  Austria,  or  possibly  Germany 
alone,  ardently  desired  peace  last  year,  and  did  all  that 
could  be  done  to  secure  it.  France,  though  ever  con- 
scious of  the  amputation  which  resulted  from  the  war 
of  '70,  would  never  have  drawn  the  sword  in  aggres- 
sion to  recover  her  lost  provinces,  while  neither  Eng- 
land nor  Russia  had  anything  to  gain  from  war  com- 
mensurate with  the  certain  loss  of  life  and  treasure  in- 
volved in  prosecuting  it.  The  Allies  drew  the  sword 
unwillingly,  only  to  find  themselves  confronted  with 
an  organized  force  of  aggression  such  as  the  world 
has  never  seen,  and  to  realize  that  the  motto  "Duet- 
schland  uber  alles"  represented  not  a  legend  but  the 
passionate  conviction  of  a  whole  people.  But  now 
that  the  issue  has  been  forced  peace  can  only  come 
through  the  loss  by  Germany  of  much  that  has  made 
her  in  the  past  the  most  powerful  single  state  in  Eu- 
rope, and  this  loss  will  cripple  her  and  put  an  end  to 
the  commercial  supremacy  which  she  has  gained  dur- 
ing forty  years  of  enormous  commercial  expansion. 

The  direct  outcome  of  this  state  must  be  an  in- 
crease in  the  manufacturing  and  commercial  develop- 
ments of  other  countries,  notably  England,  France, 
and  America,  and  the  increase,  which  will  be  not  only 
relative  but  actual,  will  bring  other  consequences  in 
its  train. 

There  can  be  little  doubt  that  we  shall  see  building 
developments  at  first  checked  by  the  dislocation  caused 
])y  the  war  and  the  resulting  clearness  of  money,  but 
ultimately  gathering  force  and  resulting  in  a  period 
of  increased  production  and  manufacturing  activity. 
We  may,  therefore,  enter  on  a  second  phase  of  indus- 
trial development,  which,  owing  to  our  Factory  Acts 
and  other  legislation,  will  not  be  detrimental  to  the 
health  and  physique  of  the  people  like  that  of  the 
earlier  part  of  last  century. 

To  an  extent  unknown  at  any  previous  period  capi- 
tal is  likely  to  be  invested  freely  where  it  will  earn  the 
best  dividends,  for  there  will  be  little  likelihood  for  a 
long  time  of  war  and  the  rumours  of  war  which  so 
often  check  the  free  flow  of  capital. 

The  conditions  which  have  made  for  cheap  pro- 
duction in  Germany  will,  to  a  large  extent,  have  van- 
ished, .since  the  markets  of  the  world  nre  not  likely  to 
be  as  freely  open  to  her  as  in  the  past,  while  her  capi- 
tal will  have  been  greatly  dissipated  in  war.    There  is 


(From  The  London  Builder) 

naturally  another  side  of  the  question,  for  the  partial 
destruction  of  Germany  as  a  seller  will  destroy  her 
potentiality  as  a  buyer;  but  this  will  injure  manufac- 
turing interests  in  other  countries  less,  because  she 
has  always  been  a  large  buyer  of  raw  and  partially 
manufactured  goods  and  a  large  seller  of  highly-fin- 
ished products. 

While  the  expenditure  of  capital  on  war  by  this 
country  and  the  Allied  powers  will  prove  an  immense 
drain,  the  interest  of  which  must  for  long  be  a  burden, 
there  will  be  counterbalancing  advantages  which  will, 
as  time  goes  on,  make  themselves  felt.  The  cost  of 
preparation  for  war  is  largely  occasioned  by  its  like- 
lihood or  imminence.  The  German  naval  programmes 
for  many  years  have  determined  our  own ;  the  Ger- 
man army  increases  have  been  counterbalanced  bj'  in- 
creases in  the  armed  forces  of  France  and  Russia.  So 
that,  although  the  abolition  of  force  is  a  chimerical 
dream,  we  may  look  forward  to  decreased  expenditure 
in  preparation  for  war  when  the  European  boundaries 
are  remodelled  in  accordance  with  racial  lines..  More 
than  this,  the  nations  who  have  faced  a  common  dan- 
ger will  be  bound  by  ties  which  will  tend  to  eliminate 
the  artificial  barriers  which  have  operated  in  the  direc- 
tion of  hampering  trade.  The  development  of  the 
Balkan  States  and  the  new  solidarity  given  to  the  Em- 
jjire  will  operate  in  favour  of  i)roducing  new  markets 
and  encouraging  commerce. 


Housing  conditions  will  naturally  be  affected  by 
the  loss  of  a  certain  percentage  of  the  population ; 
since  housing  is  urgently  required  not  so  much  be- 
cause it  is  inadequate  in  amount,  but  because  the  ex- 
isting accommodation  does  not  meet  the  hygienic 
standards  of  the  time,  and  so  the  pressing  need  for 
it  will  remain,  and  if  the  private  speculator  has  been 
frightened  by  the  recent  land  legislation  it  will  still 
have  to  be  undertaken  by  municipal  and  county  au- 
thorities. The  present  coalition  of  parties  may  per- 
haps bear  fruit  in  the  future  settlement  of  some  con- 
troversial points  on  broader  lines,  and  it  may  be  pos- 
sible that  a  modus  vivendi  may  yet  be  foimd  on  the 
question  of  land  which  will  remove  the  present  feeling 
of  insecurity  in  it  as  an  investment. 

Less  money  will  be  spent  for  some  time  on  muni- 
cipal schemes  other  than  those  which  are  urgently  re- 
quired, as  the  average  ratepayer  will  feel  the  greater 
necessity  of  keeping  down  rates  because  of  the  raised 
standard  of  national  taxation. 

The  wealthy  will,  as  they  have  done  in  the  past, 
spend  money  on  building,  and  the  advisability  of  rent- 
ing or  owning  houses  will  not  be  affected,  since  we 
are  forced  to  rent  or  build  under  any  circumstances, 
but  there  may  be  for  some  time  a  larger  demand  for 
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smaller  houses  owinj^  to  the  necessity  of  many  to 
economize. 

Summiiij^  up,  we  should  say  that  there  will  he  an 
increase  of  jnirely  commercial  and  utilitarian  huildinj,', 
a  tem])orary  decrease  of  municipal  buildiuf^,  other  than 
that'  of  a  purely  utilitarian  character,  and  a  noiinal 
amount  of  pri\ate  work  of  a  domestic  character.  When 
we  coui)le  with  this  the  fact  that  a  great  deal  of  work, 
the  execution  of  which  has  been  delayed  owing  tf)  the 
war,  will  be  put  in  hand,  we  should  be  safe  in  predict- 
ing a  perii)d  of  great  building  activit}'  within  a  short 
l)eriod  of  the  conclusion  of  peace. 

We  might  add  that  as  in  the  opinion  of  most  ex- 
perts there  is  likely  to  be  an  increase  in  the  cost  of 
l)uilding  after  the  war,  it  would  probably  be  a  prudent 
course  for  those  who  are  able  to  do  so  to  build  now 
rather  than  later.  The  industry  will  also  be  helped 
if  those  bodies  and  private  individuals  who  know  they 
will  have  to  build  in  the  near  future  would  make  all 
prei)arations  for  doing  so  by  having  professional  work 
done  now.  By  so  doing  they  will  be  saving  time  and 
also  performing  a  public  service,  as,  if  everything  is 
left  undone  till  the  war  is  over,  it  will  tend  to  promote 
a  period  of  unemployment  after  the  return  of  our  arm- 
ed forces,  and  labour  will  have  to  wait  until  these  pre- 
parations are  made,  while  there  is  now  ample  time  to 
get  all  in  readiness. 

There  is  one  factor  which  may  militate  against  this 
result,  and,  in  fact,  militate  against  a  great  trade  re- 
vival and  throw  the  commercial  advantages  accruing 
from  the  cessation  of  war  into  the  lap  of  our  rivals — 
we  refer  to  the  possibility  of  great  labour  troubles. 
We  knew  a  boy  who  was  more  noted  for  bodily  than 
mental  vigour,  and  who,  when  he  found  a  gold  watch 
would  not  go,  proceeded  to  wash  it  with  a  nail-brush, 
and  the  process  of  striking  has  always  seemed  to  us 
as  reasonable  a  remedy  for  labour  disputes  and  as  cre- 
ditable to  both  employers  and  employed.  Obviously 
labour  and  cai)ital  have  something  to  divide,  which  is 
the  profit  on  a  transaction,  and  it  should  be  possible 
to  agree  as  to  the  division  without  resort  to  strikes ; 
and  the  only  way  to  effect  this  is  for  capital  and  labour 
in  each  industry  to  settle  on  some  kind  of  a  sliding 
scale,  and  last  but  not  least  for  labour  to  honour  its 
cheques. 

I""or  the  building  trades  or  any  other  industries  to 
create  labour  troubles  when  the  revival  comes  is  to 
play  into  the  hands  of  our  rivals  and  check  commer- 
cial prosperity. 

Without  being  Socialists  we  can  sympathize  with 
the  efforts  of  those  who  are  to  obtain  for  the  people  a 
larger  share  of  the  good  things  of  this  life;  but  Social- 
isni,  if  it  ever  comes,  will  not  lie  brought  about  by  a 
revolution,  but  by  the  gradual  transfer  of  profits  to  the 
labour  side  of  the  account,  the  capitalist  becoming  the 
titular  instead  of  the  real  ruler  of  the  world  of  enter- 
prise. Education  and  permeation  are  necessary  if  this 
is  to  come  alxnit,  and  the  strengthening  of  the  weak- 
est links  of  the  human  chain,  not  the  tearing  apart  of 
the  strongest  ones.  In  a  world  of  free  trade  an  undue 
advance  of  wages  in  luudpc  will  throw  men  out  of 
employment  here  and  transfer  industries  to  the  more 
lirimitive  countries  of  the  Kast,  to  the  workers'  detri- 
ment. The  cotton  looms  of  India  may  in  the  future 
convert  free  trade  Manchester  into  a  protectionist 
centre,  or,  on  the  other  hand,  transfer  an  industry 
from  West  to  East,  unless  the  .\siatic  worker  has  as 
high  a  standard  of  wages  and  material  comforts  as  our 
own.  If  the  gosjiel  of  Socialism  is  right  it  will  pre- 
vail in  the  end,  but  undue  insistence  on  its  rights  in 


any  circumscribed  area  will  simply  transfer  trade  to 
more  primitive  commimities.  Labour  will  always 
gain  an  advance  in  times  of  great  pro.sperity  that  it 
will  never  wholly  lose  in  the  slumps  which  follow,  and 
in  its  own  interest  should  do  nothing  to  check  that 
prosperity  which  is  automatically  working  in  its  favour 
and  giving  it  year  by  year  greater  powers  and  influ- 
ence in  the  counsels  of  the  State. 

Another  factor  which  may  prove  to  be  im|K)rtant 
is  the  fact  that  many  of  those  taken  from  sedentary 
occupations  and  now  under  arms  will  be  disinclined 
to  take  up  their  former  employment.  This  may  result 
in  greater  emigration  to  the  dominions  beyond  the 
seas,  and  a  further  strengthening  of  the  ties  which 
bind  us  to  those  of  our  race  who  are  daily  giving  tis 
l)roof  that  the  Empire  is  one  in  spirit  and  that  the 
strf)ngest  of  states  may  rest  on  a  foundation  of  the 
freest  of  institutions. 


Engineering  Prospects  and  Opportunities 

By  F.  H.  Fay 

THE  future  of  engineering  is  bright.  OpjKirtuni- 
ties  are  exjjanding.  Th^  world  is  coming  to 
expect  and  to  demand  a  higher  standard  of 
the  engineer  and  of  engineering.  Engineer- 
ing is  the  oldest  of  all  professions,  and  dates  from  the 
earliest  and  most  elementary  civilization ;  but  it  is  only 
within  comparatively  recent  years  that  it  has  become 
recognized  as  a  distinct  profession,  and  we  must  still 
look  to  the  future  for  that  full  recognition  to  which 
we  engineers  believe  the  profession  is  entitled. 

In  every  field  of  activity  the  world  is  coming  more 
and  more  to  depend  and  rely  upon  engineers.  But  to 
meet  these  demands,  engineers  themselves  must  grow 
and  become  broader  men.  The  successful  engineer  of 
to-day  and  of  to-morrow  cannot  be  like  the  engineer 
of  yesterday,  who  too  often  would  "retire  into  the  tech- 
nical recesses  of  his  professional  work  and  content 
himself  with  being  the  servant  of  other  men."  The 
engineer  of  to-day  should  be  a  broad-gauge  man,  ag- 
gressive, alert,  in  touch  with  public  questions  outside 
his  own  narrow  field,  and  a  leader — not  a  follower — 
of  men.  It  is  upon  the  development  of  the  qualities  in 
engineers  themselves  that  the  whole  future  success 
of  the  ]>rofession  depends. 

The  best  technical  school  training  for  an  engineer 
is  one  which  gives  a  thorough  grounding  in  the  funda- 
mental subjects  of  science  and  engineering  without 
frills  and  specialties.  In  response  to  popular  demand, 
there  has  been  in  most  of  our  technical  schools  dur- 
ing the  past  few  years  a  tendency  to  too  high  a  de- 
gree of  specialization.  Fortunately,  a  reaction  is  set- 
ting in.  and  in  the  best  technical  schools  to-day  courses 
are  being  rearranged  so  as  to  give  the  student  a  more 
thorough  training  in  science  and  the  general  principles 
of  engineering,  with  less  specialization. 

There  is  one  quality  of  highest  importance  to  the 
success  of  the  young  engineer  which,  cannot  be  taught 
in  schools  and  which  he  must  gain  for  himself,  and 
that  is,  the  ability  to  properly  meet  and  mingle  with 
his  fellow-men.  In  other  words,  he  should  he  what 
is  popularly  known  as  a  "mi.xer,"  and  failure  in  this 
direction  is  responsible  for  the  lack  of.  or  limited,  suc- 
cess, of  many  an  engineer  who  has  the  other  re(|uisites. 
and  who  but  for  this  lack  would  undoubtedly  achieve 
a  far  higher  position. 

The   engineer  should  be  a  manager,  and   should 

r.,  '.■"iJ'*^"'' '"""  "l*  Prwidential  wlilram  bafora  the  Bocton  Socielr  of 
Cirll  Kaxi  neon  at  the  recent  annual  mMtiDK. 
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give  orders  to  others  who  can  do  the  work  under  his 
direction  as  well  as  he  himself  could  do  it  with  the 
situation  reversed.  It  should  not  be  considered  unpro- 
fessional for  an  engineer  to  be  a  capitalist  ,and,  when 
he  takes  his  proper  place  as  promoter  and  organizer 
and  shares  in  the  profits  of  engineering  enterprises,  he 
will  no  longer  be  taunted  with  the  saying  that  "an 
engineer  is  only  good  to  spend  other  people's  money." 
It  is  by  acquiring  individual  strength  that  the  engi- 
neer can  give  strength  to  the  profession.  It  is  well 
known  that  engineers  of  admitted  proficiency  often 
have  to  work  under  the  direction  of  men  who  are  un- 
fitted by  education  and  experience  to  direct  engineer- 
ing work.  This  is  because  the  engineer  is  a  workman, 
while  the  other  party  belongs  to  the  class  of  "man- 
agers." The  engineer  has  not  reached  his  proper 
rank  until  he  can  hold  the  position  of  manager,  as 
well  as  that  of  a  designer  and  supervisor  of  work. 

Engineers  themselves    are    frequently  responsible 
for   the   low   estimate   which    the   public   places   upon 


the  value  of  engineering  services.  Chief  engineers  of 
Corporations  and  Public  Boards  too  often  make  the 
mistake  of  hiring  engineering  assistants  at  the  lowest 
possible  wage,  under  the  false  impression  that  by 
such  rigid  economy  they  are  enhancing  their  own 
value  in  the  minds  of  their  employers. 

Such  practices  do  grave  injury  to  the  whole  profes- 
sion and  cheapen  it  in  the  estimation  of  the  public. 
Furthermore,  they  tend  to  react  to  the  disadvantage 
even  of  the  chief  engineer,  for  his  employers  will  rea- 
son that  if  the  rank  and  file  of  engineers  can  be  hired 
so  cheaply,  engineers  as  a  whole  are  a  cheap  lot,  and 
high  salaries  are  not  necessary  in  any  grade,  even  that 
of  the  chief  engineer  himself.  The  chief  engineer  who 
pays  a  fair  wage,  taking  account  of  the  time  and 
money  which  the  young  engineer  has  spent  in  secur- 
ing his  education  and  training  (his  working  capital), 
will  not  only  secure  better,  more  loyal,  and  more  effici- 
ent service,  but  will  help  to  raise  the  standard  of  the 
whole  profession. 


Modern  Tendencies  in  Railway  Track 

Construction 


Specially  contributed 

IN  reviewing  modern  railway  track  construction  it 
is  natural  to  make  a  comparison  with  track  con- 
struction as  it  was,  say,  twenty  or  thirty  years 
ago.  The  first  impression  is  that  there  has  been 
remarkably  little  change,  as  the  rails  are  of  essentially 
similar  shape,  are  fastened  to  the  ties  in  the  same  way, 
and  so  on.  But  a  closer  study  of  the  question  reveals 
the  fact  that  there  have  been  very  considerable 
changes,  although  they  are  of  such  a  nature  that  they 
are  not  at  once  apparent.  It  was  only  in  the  early 
eighties  that  open  hearth  steel  was  used  generally  for 
the  rails;  previous  to  this  date  wrought  iron  was  com- 
monly used.  The  rails  were  made  by  passing  a  num- 
ber of  strips  of  iron  through  rolls  at  white  heat  weld- 
ing them  together.  A  great  deal  of  trouble  was  ex- 
])erienced  with  this  method  due  to  the  rails  splitting 

♦Assistant  Engineer,  Montreal  Tunnel  and  Terminal  Construction. 


by  J.  L.  Busfield,  B.  Sc. 

along  the  line  of  the  laminations.  At  this  time  a  rail 
section  of  about  36  or  60  lbs.  to  a  yard  was  commonly 
used,  and  the  maximum  size  reached  was  70  lbs.  to  a 
yard.  These  rails  conformed  approximately  to  the 
shape  of  rail  now  used.  Thirty  years  ago  a  split 
switch-  was  not  used  to  any  extent  at  all,  the  now  aban- 
doned stub  switch  being  in  universal  use.  Spring 
frogs  were  used  occasionally,  but  in  a  very  crude  form 
compared  with  present-day  practice. 

Ballast 
A  large  proportion  of  railroad  track  is  ballasted 
with  whatever  material,  more  or  less  suitalde,  can  be 
obtained  readily  in  the  immediate  neighborhood.  In 
this  way  such  materials  as  dirt,  cinders,  burnt  clay, 
furnace  slag,  and  gravel  are  commonly  used.  Of  these 
gravel  is  the  best  and  most  popular  material,  and  is 
readily  obtainable  in  natural  deposits  in  all  parts  of 
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Fig..  1.  —Typical  roadl)ed  sections  as  approved  by  the  American  Railway  Engineering  Association  for  Class  A  tracks. 
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the  country.  An  imiirovement  of  the  natural  material 
is  frequently  made  at  no  very  great  expense  by  screen- 
ing and  washing,  removing  such  objectionable  features 
as  fine  sand,  dirt,  dust,  marl,  lime,  etc.  A  great  ob- 
jection to  gravel  ballast  is  that  it  is  apt  to  be  dirty, 
and  it  df)es  not  shed  water  very  freely — with  the  result 
that  in  freezing  weather  it  expands,  and  generally  up- 
sets the  line  and  surface  oi  the  track. 

Where  conditions  necessitate  a  first-class  track  re- 
gardless of  the  initial  expense,  crushed  rock  (l)roken 
stone)  ballast  is  the  only  material  that  really  fulfils  all 
the  re(iuirements  of  a  good  ballast.  Considering  that 
dilTcient  rocks  have  very  variable  quantities,  care  has 
t(j  be  taken  to  select  a  good  kind  of  rock,  suitable  for 
the  i)urposc,  and,  bearing  in  mind  that  rock  ballast 
will. cost  from  $3,000  to  $6,000  for  every  mile  of  double 
track,  it  will  l)e  seen  that  a  certain  amount  of  study 
is  warranted  to  ensure  the  selection  of  a  rock  that  will 
be  suitable.  It  is  impossible  to  name  any  particular 
variety  of  rock  as  being  more  suitable  than  others,  be- 
cause all  rocks  vary  in  their  i)rn])erties  in  difTerent  lo- 
calities; for  example,  the  commonest  rock  used  for 
ballast  is  limestone,  but  there  are  some  kinds  of  lime- 
stone most  unsuitable  for  ballast. 

In  order  to  obtain  the  best  results,  rock  for  ballast 
should  have  the  following  properties: — First:  It 
should  break  with  a  sharp  angular  fracture  and  not 
into  thin  shaly  pieces,  so  that  the  sharp  points  can 
grip  the  ties  and  prevent  their  displacement,  and  at 
the  same  time  i)rovide  interstices  between  adjacent 
stones,  enabling  drainage  water  to  percolate  freely. 
Second :  The  rock  should  have  a  high  specific  gravity 
in  order  to  minimize  any  tendency  to  displacemeiu. 
Third:  The  rock  should  be  both  hard  and  tougii — the 
former,  to  resist  grinding  action  and  the  formation  of 
dust,  which  would  block  the  interstices  between  the 
stones — and  the  latter,  to  resist  fractiu^e  by  impact. 
Fourth :  Its  water  absorption  factor  should  be  low,  as 
a  rock  that  will  absorb  much  water  rapidly  becomes 
disintegrated  under  the  action  of  the  weather.  Fifth : 
Its  cementing  value  should  be  low;  otherwise  the  fine 
grindings  will  bind   the   whole   roadbed  into  such   a 


solid  mass  that  detrimental  results  will  be  obtained  in 
the  line  and  surface  of  the  track. 

It  has  not  been  the  general  practice  in  the  past  for 
railways  to  prepare  specifications  covering  all  these 
points,  but  in  some  cases  a  statement  is  made  that 
stone  for  ballast  must  withstand  a  certain  minimum 
crushing  load  (usually  from  about  10,000  to  12.000 
lbs.),  and  al.so  that  the  rock  shall  be  durable  enough 
to  withstand  climatic  effects,  hard  enough  to  prevent 
pulverizing  under  the  action  of  tools  or  traffic,  and 
that  it  shall  break  with  an  angular  fracture  when 
crushed.     Sizes  are  usually  specified,  but  these  vary 


Fig.  2.— A  piece  of  double  track  in  which  Carnegie  steel  ties  arc  used. 

considerably  on  difTerent  roads.  The  U.  S.  Depart- 
ment of  Agriculture  have  established  tests  and  stand- 
ards covering  all  the  features  mentioned  above,  but 
the  figures  obtained  have  not  yet  been  adopted  to  any 
extent  by  the  railways. 

A  recent  innovation  in  roadbed  construction  is  the 
use  of  a  sub-ballast,  which  provides  an  additional 
drainage  medium  between  the  ballast  and  the  road- 
bed. It  should  be  formed  of  .sand,  stone  screenings, 
cinders,  granulated  slag,  or  any  convenient  material 
that  will  drain  readily  and  at  the  same  time  fulfil  the 
functions  of  a  cushion.     Typical  roadbed  sections  as 
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approved  by  the  American  Railway  Engineering  As- 
sociation for  Class  A  tracks  are  shown  in  Fig.  1. 

Cross-ties 

With  increased  wheel  loads  and  higher  train 
speeds,  the  cross-tie  has  to  be  particularly  well  se- 
lected in  order  to  withstand  the  strains  placed  upon 
it.  Originally  the  railway  tie  was  taken,  from  the  most 
available  supply,  whereas  to-day  it  is  common  prac- 
tice in  Canadian  railwa\'s  to  import  long-leaf  yellow 
I)ine  ties  from  as  far  as  the  Southern  States.  The  de- 
sirable properties  of  the  ideal  wood  for  a  cross-tie  are 
heaviness,  hardness,  strength,  toughness,  elasticity, 
and  durability,  and  there  are  very  few  woods  which 
fill  all  these  requirements.  The  woods  most  nearly 
forming  an  ideal  tie  are  long-leaf  yellow  pine,  white 
oak,  and  eucalyptus,  but  a  very  large  number  of  other 
woods  are  in  general  use.  It  frequently  happens  that 
when  a  tie  is  particularly,  durable  it  is  apt  to  be  weak. 
This  applies  in  the  case  of  a  cedar  tie.  Cedar  is  very 
durable,  but  it  is  readily  damaged  by  rail  cutting.  This 
difficulty,  however,  can  be  overcome  by  the  use  of  tie- 
plates  which  spread  the  rail  load  over  a  large  area  of 
the  tie.  Because  of  the  growing  scarcity  of  trees  suit- 
able for  supplying  ties,  a  number  of  railways  in  the 
States  have  inaugurated  their  own  plantations  for  sup- 


Fig.  4.— A  slip  switch  heavily  strengthened  with  manganese  steel. 

plying  ties.  In  these  instances  the  eucalyptus,  locust, 
and  catalpa  trees  have  been  most  favored  on  account 
of  their  rapid  growth.    They  all  make  first-class  ties. 

Preservation  of  ties  by  chemical  treatment  is  stead- 
ily growing  in  favor,  and  a  great  many  woods  unsuit- 
able on  accotmt  of  their  short  life  in  a  natural  condition 
become  ideal  ties  when  treated  in  such  a  way  as  to 
double  their  life.  The  most  popular  method  of  treat- 
ment is  some  form  or  other  of  the  creosote  process, 
but  there  are  a  large  number  of  adherents  to  the  zinc 
chloride  and  other  processes  using  the  two  chemicals 
as  a  preservative  medium. 

On  account  of  the  growing  cost  of  wooden  ties, 
with  the  added  cost  of  treatment  and  the  use  of  tie- 
])lates,  the  use  of  the  steel  ties  is  becoming  quite  a 
standard  practice.  There  are  two  forms  in  common 
use:  (1)  the  inverted  channel  section;  (2)  the  I-beam 
section.  The  fir'st  of  these  is  a  standard  on  the  National 
Railways  of  Mexico,  and  has  proved  very  successful, 
but  is  far  outnumbered  in  point  of  use  by  the  Carnegie 
steel  tie.  This  latter  is  a  steel  I-beam  of  special  sec- 
tion rolled  in  different  weights  and  sizes  to  suit  vary- 
ing conditions  of  traffic.  The  rails  are  fastened  to  the 
tie  by  means  of  a  steel  clip  and  a  small  bolt,  four  of 
which  are  used  to  a  tie.  Where  electric  track  circuits 
are  in  use  some  insulating  medium  is  placed  between 
the  rail  and  the  tie.     The    weights    most    commonly 


used  are  20  and  28  lbs.  to  a  foot,  and  these  ties  are  Syi 
ins.  and  6>4  ins.  high,  with  bases  8  ins.  and  10  ins. 
wide,  and  tops  414  ins.  and  5  ins.  wide  respectively. 
The  ties  are  usually  cut  8  ft.  6  ins.  long,  and  are  spaced 
18  to  20  ties  to  a  33-ft.  rail.  There  is  no  question  but 
that  they  form  a  very  satisfactory  tie,  and  their  use 
depends  more  on  financial  consideration  than  on  their 
efficiency,  although  quite  a  favorable  comparison  can 
be  made  between  the  steel  tie  and  a  first-class  oak  tie, 
creosoted  and  fitted  with  screw  spike  and  lie-plates, 
])rovided  the  life  of  each  type  is  taken  into  considera- 
tion. Figure  2  illustrates  a  piece  of  double  track 
where  Carnegie  steel  ties  are  in  use,  and  the  popular- 
ity of, this  form  of  tie  is  proved  by  the  fact  that  there 
are  now  in  use  upwards  of  5,000,000  steel  ties. 

A  certain  amount  of  experimenting  has  been  done 
with  concrete  ties,  but  so  far  there  is  no  particular  tyi)e 
which  has  been  used  to  any  extent,  and  they  have  not 
advanced  beyond  the  experimental  stage. 

Track  Fastenings 

With  the  growing  cost  of  ties  every  effort  is  made 
to  increase  the  life  of  a  tie  to  the  maximum  amount 
possible.  It  has  been  found  that  the  life  of  a  tie  is  to 
a  great  extent  limited  by  its  inability  to  resist  the  me- 
chanical wear  caused  by  rail  and  spike  cutting,  so  that 
as  it  becomes  more  common  to  treat  ties  with  a  preser- 
vative it  is  more  essential  that  they  should  be  protected 
from  mechanical  wear.  To  this  end  tie-plates  and 
screw  spikes  have  come  into  general  use.  The  former 
increase  the  area  upon  which  the  load  is  applied  to 
the  tie,  thus  reducing  the  tendency  of  the  rail  to  cut 
into  the  tie,  and  the  latter  penetrate  the  wood  with- 
out damaging  the  fibres  to  such  an  extent  as  the  cut 
spikes.  In  the  case  of  a  screw  spike  the  tie  is  usually 
bored  before  being  placed  in  the  track,  and  if  the  tie 
is  to  be  treated  this  is  an  additional  advantage,  as  it 
allows  the  preservative  to  reach  the  innermost  p_art  of 
the  tie  at  the  point  where  it  is  most  needed.  Screw- 
spikes  are  somewhat  more  expensive  than  cut  spikes, 
both  in  manufacture  and  installation,  but  once  instal- 
led they  need  less  attention  than  cut  spikes.  Having 
a  holding  over  twice  that  of  the  cut  spikes,  and  also  a 
greater  lateral  resistance,  they  are  able  to  keep  the 
track  to  better  line  and  gauge.  Wherever  the  nature 
and  volume  of  traffic  requires  an  absolutely  first-class 
track  cut  spikes  are  being  generally  displaced  by 
screw  spikes. 

Rails 

Although  there  has  been  no  very  great  departure 
from  the  general  use  of  standard  open  hearth  or  bes- 
semer  steel  rails,  there  is  a  growing  demand  for  a  rail 
to  be  used  under  special  conditions  where  the  wear  is 
exceptionally  heavy.  To  meet  this  demand  the  atten- 
tion of  railway  engineers  and  rail  manufacturers  is 
being  given  to  two  points — namely,  the  use  of  rails  of 
larger  section,  or  of  harder  steel.  The  maximum  rail 
section  in  general  use  at  the  present  day  is  one  of  the 
different  forms  of  100-lb.  rail,  but  studies  are  being 
made  in  the  design  and  manufacture  of  rails  up  to  as 
high  as  140  lbs.  to  a  yard.  Difficulties  are  encoimtered 
in  the  manufacture  of  a  rail  of  this  size,  particularly 
with  regard  to  obtaining  the  best  cpiality  of  steel  in  the 
head. 

A  great  deal  of  experimenting  has  been  done  with 
special  alloy  steels,  such  as  manganese,  titanium, 
nickel,  and  silicon.  A  difficulty  encountered,  however, 
in  steels  of  this  nature  is  that,  although  they  are  ex- 
tremely hard  and  wear  well,  they  have  not  the  ductility 
of  an  open  hearth  steel,  with  the  result  that  fractures 
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are  apt  t(i  occur  frequently.  It  is  rather  an  unfortun- 
ate condition  that  tlie  heaviest  wear  f)n  rails,  natur- 
ally occurrin}^  at  approaches  to  terminals,  frequently 
occurs  in  tunnels  and  where  electric  traction  is  em- 
ployed. It  has  heen  found  that  the  life  of  a  rail  in  a 
tunnel  is  only  about  half  of  what  it  would  be  under 
the  same  traffic  conditions  in  the  open,  and  it  is  also 
found  that  the  ty])e  of  electric  equipment  t(enerally 
used  decreases  the  life  of  an  ordinary  rail,  partly  by 
corruj^ation,  and  partly  from  other  causes.  Multiple- 
unit  cars  as  used  in  subways  are  probably  the  worst 
offenders  in  this  respect.  In  casies  where  all  these  ad- 
verse conditions  (i.e.,  tunnels,  heavy  traffic,  and  elec- 
tric traction)  are  met,  particularly  if  on  curves,  it  is 
becoming  quite  common  to  use  a  manj^anese  steel 
rail,  an  averaj^e  composition  of  which  may  be  taken  as 
follows: — Carbon,  1.0  ])er  cent.;  phos|)horous,  not  over 
.1  ])er  cent.;  and  manj^anese,  10  to  1.^  per  cent.  Rails 
of  this  nature  are  tested  very  carefully  for  soundness 
and  for  ductility,  as  opposed  to  brittleness.  A  steel  of 
this  nature  is  so  hard  that  it  is  impossible  to  drill  it  in 
the  field,  and  all  holes  have  to  be  ])unched  before  the 
rail  is  placed  in  the  track. 

A  very  important  ])oint  in  connection  with  rail 
manufacture — or,  more  correctly,  rail  purchasinf( — is 
the  thorouf^h  testinj^  of  the  rail  and  steel.  In  this  con- 
nection it  is  usual  to  make  a  chemical  analysis  oi  the 
steel,  obtaininjf  the  ])r()portions  of  the  element.s — car- 


turnout  at  comparatively  high  speed  is  the  shaping  of 
the  switch  points  into  the  form  of  a  .spiral,  eliminatirtg 
the  sudden  chanf^e  from  tangent  to  curve.  The  use  of 
very  long  switch  points,  i.e.,  30  or  3i  feet  long,  also 
facilitates  high  speed  operation,  as  the  angle  of  a  33-ft. 
point  with  the  stock  rail  is  only  50  minutes,  whereas 
the  old  16  ft.  6  ins.  point  makes  an  angle  of  1  deg.  40 
min. 

The  extensive  use  of  slip  switch  crossings  has  en- 
abled track  layouts  at  yards  and  terminals  to  be  de- 
signed in  such  a  way  as  to  permit  the  maximum  of 
movement  of  trains  in  and  out  of  a  terminal.  A  typi 
cal  instance  of  the  use  of  these  crossings  is  illustrated 
in  I'ig.  3,  where  double  ladders  are  used  on  each  .side 
of  the  main  tracks,  enabling  incoming  and  outgoing 
trains  to  reach  or  leave  their  platform  tracks  with  the 
minimum  of  interference.  Switches  and  crossings 
used  in  terminal  yards  naturally  have  to  withstand 
very  rough  usage,  and  it  is  e.s.sential  that  their  life 
should  be  as  long  as  pos.sible  on  account  of  the  diffi- 
culty of  renewing  them  with  traffic  continually  pass- 
ing. To  this  end  manganese  steel  is  generally  used  at 
those  parts  of  the  switches  or  crossings  where  the 
maximum  of  wear  is  tjbtained.  When  manganese  steel 
was  first  used  for  this  purpose  the  switch  points  were 
made  entirely  of  this  steel,  but  it  is  now  more  com- 
mon to  use  a  switch  point  with  a  length  of  30  inches 
at  the  point  made  of  manganese  steel.    This  is  riveted 
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Fig.  5.— A  form  of  track  construction  commonly  used  in  large  U.  S.  terminaU. 


hon,  manganese,  i)hosphorus,  silicon,  and  sul])lnir — 
for  each  heat,  and  in  addition  physical  tests  are  made 
to  determine  the  ductility  and  soundness  of  the  rails. 
These  tests  are  made  1)\'  taking  a  length  of  rail  about 
4  feet  long,  sup])ortetl  at  each  end,  and  subjected  to  a 
number  of  blows  from  a  "tup"  usually  weighing  about 
one  ton.  In  addition  to  this  form  of  testing,  if  the 
elongation  is  satisfactory,  a  "nick  and  break"  test  is 
applied  to  determine  the  soundness  of  the  metal  in 
the  centre  of  the  rail.  These  test  pieces  are  usiuilly 
taken  from  at  least  three  ingots  of  each  heat. 

Switches  and  Crossings 

One  of  the  most  notable  changes  in  connection 
with  svvitchwork  that  has  taken  i>lace  in  recent  years 
is  the  use  of  a  very  much  flatter  frog.  Until  a  few 
years  ago  it  was  (juite  luiusual  to  find  a  switch  with  a 
frog  Hatter  than  the  No.  10  or  12,  whereas  to-day  a 
No.  20  frog  is  used  as  a  standard  for  main  line  work 
on  a  large  number  of  .American  roads,  and  a  Ntv  24 
even  is  used  occasionally.  A  No.  20  switch  has  a  lead 
of  about  370  feet,  but  a  curvature  of  only  1  deg.  45 
mill.,  whereas  a  No.  12  frog  requires  a  curvature  of  5 
deg.  The  advantage  of  this  is  readily  seen,  particu- 
larly on  a  four-track  road  where  crossovers  from  the 
main  to  the  local  tracks  are  more  or  less  frequent.  A 
train  can  pass  from  one  track  to  another  over  a  No. 
20  crossover  practically  without  slowing  up,  whereas 
a  No.  12  crossover  usually  carries  a  speed  restriction 
of  20  miles  an  hour.  Another  feature  which  has  been 
introduced  in  order  to  enable  trains  to  ])ass  through  a 


to  reinforcing  straps  on  each  .side  of  the  web.  holding 
it  securely  in  place.  Crossing  frogs  are  made  with  a 
cast  manganese  insert  at  the  centre,  but  there  arc  i. 
number  of  variations  of  this  practice,  such  as  a  frog 
built  up  entirely  of  mangane.se  steel  rails,  or  made  in 
a  single  casting  of  manganese  steel.  The  manganese 
insert  is,  however,  most  commonly  u.sed.  and  as  the 
life  of  the  other  part  of  the  frog  is  usually  greater  than 
that  of  the  centre,  the  centre  casting  is  renewed  fre- 
(|uently.  A  slip  .switch  heavily  strengthened  with 
manganese  steel  is  illustrated  in  I'ig.  4. 

Concrete  Track  Construction 
A  form  of  track  construction  that  is  being  com- 
nKmly  used  in  large  terminals  in  the  States  is  illus- 
trated in  Fig.  5.  it  differs  radically  from  the  standard 
ballasted  track  in  that  a  .solid  bed  of  concrete  is  used 
in  place  of  ballast.  The  rails  are  supported  on  short 
ties.  2  ft.  6  ins.  long,  embedded  in  the  concrete  and 
fastened  in  place  by  means  of  bolts.  It  is  usual  to 
place  a  hair  felt  pad  between  the  tieplates  and  the  tie 
in  order  to  provide  the  resilience  that  is  ordinarily  ob- 
tained in  ballast.  This  type  of  construction  is  now 
being  frequently  used  for  tracks  adjacent  to  the  pas- 
senger platforms  in  large  terminals,  partly  on  account 
of  its  extremely  neat  and  clean  appearance,  and  partly 
.on  account  of  the  small  amount  of  work  necessary  to 
maintain  it  in  gmid  shape,  the  only  maintenance  work 
being  that  of  removing  refuse.  It  is  also  being  used, 
with  variations,  in  tunnel.s.  The  disadvantages  of  the 
regular  form  of  construction  with  ballast  in  tunnels 
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are  that  considerable  maintenance  work  is  necessary, 
usually  under  adverse  conditions,  and  that  tie  renewals 
are  difficult  because  they  cannot  be  taken  out  endways, 
as  is  usual  in  the  open,  but  the  whole  rail  must  be  re- 
moved and  the  tie  lifted  out  vertically.  This,  of 
course,  is  a  slow  and  tedious  operation,  and  blocks  the 
line  for  a  considerable  period.  With  concrete  track 
construction  these  difficulties  are  eliminated,  as  main- 
tenance is  reduced  to  a  minimum,  and  the  renewals, 
which  will  only  take  place  normally  about  every 
twenty  or  thirty  years,  can  be  made  without  disturbing 
the  rail. 


Measurement  of  Flow  in  Open  Channels 

MI'LASURING  the  flow  of  water  in  open  chan- 
nels is  generally  done  bj'  current  meters  or 
Pitot  tubes.     Both  of  these  methods,  how- 
ever,   require    lonjj    periods     of    time,    and 
other  devices  have  been  developed,  says  the  Engmeer- 
ing  Record.     One  of  these  methods  that  has  been  de- 
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Details  of  float  and  curved  screen  for  measuring  flow. 

veloped  in  Europe  is  the  screen  method,  which  in  ad- 
dition to  being  quicker  than  the  other  also  is  con- 
sidered more  accurate.  Its  inventor  is  Prof.  Eric 
Andersson,  of  the  University  of  Stockholm,  Sweden. 
The  method  as  first  developed  required  a  carefully 
aligned  track  on  which  a  three-wheeled  carriage  ran. 
I'Vom  this  carriage  the  screen  was  suspended  and 
hinged  so  that  it  could  be  dropped  into  position  quick- 
ly. Several  apparatuses  of  this  kind  have  been  in- 
stalled, the  most  notable  being  at  the  testing  flume  of 
J.  M.  Voith,  turbine  builders  at  Heidenheim,  (Ger- 
many. At  Notodden,  Norway,  there  is  another  instal- 
lation of  the  same  type. 

This  type  of  screen  is  at  this  time  considered  anti- 
quated, and  is  almost  entirely  brought  out  of  date  by 
the  improvements  which  Professor  Andersson  has 
made  on  his  method.  The  drawbacks  of  the  method 
as  originally  devised  were  that  a  carefully  aligned 
track  was  necessary,  that  the  screen  was  vertical  and 
thus  when  dropped  had  an  angular  movement,  that 
the  aluminum  wheels  and  ball  bearings  of  the  carriage 


needed  constant  attention  so  as  to  ensure  against  ex- 
cessive friction  losses,  and  that  wind  pressure  on  the 
wheels  increased  the  rolling  friction. 

In  1910,  when  the  large  turbines  at  Trollhattan  in 
Sweden  were  to  be  tested,  I^rofessor  .\ndersson  revis- 
ed the  design  of  his  apparatus  and  eliminated  many  of 
the  above-mentioned  drawbacks.  The  screen  was 
curved  and  pivoted  below  the  water  surface,  and  the 
carriage  replaced  by  a  float..  The  apparatus  is  shown 
in  the  accompanying  drawings.  The  float  is  supported 
on  empty  barrels,  and  is  made  of  6  x  6-in.  lumber.  The 
screen  is  made  of  light  channels,  metric  system,  about 
2y2  ins.  high  and  1.6  ins.  wide,  and  weighing  4.)4  lbs. 
a  lineal  fo<jt,  curved  at  a  radius  of  22  ft.  6  ins.  On 
both  sides  of  these  channels,  at  frequent  intervals,  are 
4  X  1-in.  boards  spaced  in  pairs  and  separated  by  small 
wooden  blocks.  Lateral  stifl^ness  was  obtained  by 
stretching  ,'4-in.  cables  diagonally  in  the  panels.  On 
this  frame  was  fastened  a  cover  of  tarpaulin  so  as  to 
obtain  water-tightness.  Four  radial  6  x  3-in.  tim- 
bers, two  on  each  side,  served  to  connect  this  screen 
with  the  submerged  pivots  on  the  float.  Between  the 
lower  pair  of  these  timbers  a  cross  bracing  of  >4-in. 
cable  was  made  so  as  to  prevent  deformation.  The 
whole  apparatus  was  built  in  a  way  similar  to  that  of 
a  Tainter  gate.  At  the  bottom  of  the  screen  there 
was  a  loose,  hinged  part  to  provide  a  water  seal  against 
the  bottom  of  the  canal.  The  design  of  the  float  is  ap- 
I'arent  in  the  accompanying  drawing. 

As  the  canal  was  50  ft.  wide  and  29  ft.  6  ins.  deep, 
it  was  deemed  wise  to  build  the  float  and  its  screen  in 
two  parts,  each  25  ft.  wide,  and  connect  them  side  by 
side  when  in  use.  This  arrangement  facilitated  the 
construction  and  the  handling  of  the  device  when  not 
used  for  measurements. 

The  rectangular  portion  of  the  concrete  canal  is 
about  115  ft.,  and  at  its  upstream  end  it  is  crossed 
by  a  highway  bridge.  On  this  bridge  the  rec"ording 
appai-atus  was  placed  and  connected  with  the  screen 
by  a  ^-in.  wire  rope,  which  was  branched  and  thus 
connected  with  both  halves  of  the  float.  The  record- 
ing drum  was  driven  by  the  pull  on  this  cable  at  a 
speed  one-twentieth  the  speed  of  the  screen,  while  a 
pencil  actuated  by  clock  work  marked  every  0.01  min. 
The  speed  was  also  measured  on  a  scale  65  ft.  long 
laid  out  on  the  concrete  work  of  the  canal  bank.  Two 
men,  each  provided  with  a  chronograph,  recorded  the 
time  required  by  the  screen  to  move  a  certain  distance. 
In  comparing  the  results  of  the  two  methods  it  was 
found  that  the  chronographic  method  was  less  accur- 
ate than  the  diagram  apparatus,  and  therefore  its 
records  were  not  used.  As  the  discharge  in  the  canal 
was  used  to  feed  the  turbine  under  test,  only  the 
measured  velocities  were  low,  varying  from  0.3241  to 
0.8807  ft.  a  second,  and  the  corresponding  discharges 
from  508.9036  to  1375.5528  sec.-ft.  Afterward  the  leak- 
age through  the  gates  on  the  .spillway  in  the  forebay 
and  through  the  closed  headgates  was  measured  and 
found  to  be  1.7658  sec.-ft. 

These  tests  were  made  June  24  to  26,  1910,  under 
the  supervision  of  Professor  Andersson  and  E.  .\ndren, 
at  which  time  four  main  turbines  had  been  installed. 
During  May  10  to  13,  1913.  when  two  more  units  had 
been  installed,  the  screen  was  again  used  with  very 
much  the  same  results  as  described  above.  It  was 
found,  however,  that  the  leakage  had  increased  by  60 
per  cent.,  while  the  area  of  the  headgates  had  been  in- 
creased by  less  than  50  per  cent.  These  latter  tests 
were  made  under  the  supervision  of  A.  H.  Lindfors, 
.\rvid  Lindstrom.  and  Anders  Rosborg. 
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What  Constitutes  a  Completed  Job  of 

Road  Work 


11 

■■I  By  A.  McGillivray,  Highway  Commissioner  for  Manitoba 

IT  wduld  l)e  a  source  of  profoiiiulest  sjjratificatioii 
iiulced  to  road  builders,  municipal  men  and  rate- 
payers alike,  if  at  some  time  in  the  history  of  a 
road  it  would  be  possible  to  say  that  it  was  com- 
pleted and  that  no  more  attention  need  be  given  it. 
This  is  an  ideal  condition  in  the  life  of  a  road  that  can- 
not be  hoped  to  be  attained.  However,  there  are  cer- 
tain factors  that  enter  into  the  building  of  a  road  that 
can  be  settled  definitely  and  remain  permanent  fixtures 
therein. 

The  first  ))oint  that  should  be  settled  before  actual 
construction  begins,  is  the  location  of  the  road.  'J'his 
is  determined  by  its  relative  position  in  the  district 
to  be  served,  the  comparative  cost  of  construction  with 

Bother  locations  and  its  general  suitability  to  the  pur- 
pose intended.  The  allowances  set  apart  for  road  pur- 
poses in  the  Prairie  Provinces  of  Canada  are  defined 
in  the  original  sui-vey  of  the  country  into  its  legal  sub- 
divisions, and  follow  the  boundary  lines  of  the  sec- 
tions. This  in  itself,  while  i)roviding  a  right-of-way 
for  road  purposes  at  regular  intervals  throughout  the 
country,  often  proves  a  source  of  extra  engineering 
difficulties  and  expense  when  they  are  being  trans- 
i  formed  into  travelled  ways.  The  lines  of  demarkation 
•of  the  townships  and  sections  are  run  in  set  directions 
— north  and  south,  and  east  and  west — regardless  of 
the  topography  or  physical  feature  of  the  country.  The 
efforts  of  the  highway  engineer,  in  so  far  as  selecting 
the  most  suitable  location  for  a  road  are,  therefore, 
ivery  much  circumscribed  and  limited  by  having  to 
accept  the  allowance  thus  provided  for  that  purpose. 

The  alignment  of  the  road  should  receive  careful 
attention  when  construction  work  is  being  undertaken 
and  im])rovements  are  being  performed. 

Whether  the  right-of-way  selected  be  a  (iovern- 
inent  road  allowance  or  a  diversion  therefrom,  which 
latter  course  in  some  instances  is  absolutely  necessary 
in  order  to  avoid  large  bodies  of  water  or  hills  which 
could  only  be  crossed  liy  following  a  straight  course 
at  prohibitive  gradients  or  unwarranted  costs,  the 
centre  line  of  the  roadway  should  be  fixed  and  the 
proposed  improvement  made  about  it  so  that  where 
subse(|uont  ini])roveiiK'nts  or  alterations  in  standard 
of  road  are  found  desirable,  they  may  be  made  with- 
out disturbing  work  previously  done. 

It  is  customary,  when  laying  out  road  work  in  this 
province,  for  the  engineer  to  make  the  centre  line  of 
the  roadway  coincide  with  the  centre  line  of  the  road 
,        allowance,  and  unless  there  be  good  and  sufficient  rea- 

Isons  pj-esent  in  a  given  case  for  deviating  from  this 
by  placing  the  travelled  road  in  some  other  relative 
position  on  the  allowance,  this  rule  should  be  strictly 
adhered  to.  The  point  to  be  emphasized  in  this  con- 
nection is,  that  the  finished  roadway,  the  necessary 
drains,  culverts,  and  bridges  should  conform  to  such 
well  defined  lines  and  courses  that  their  positions  on 
the  road  allowance  may  become,  practically,  perman- 
ent fixtures.  It  might  be  here  stated  that  the  width  of 
rt)adway  on  rural  main  roads  should  l)e  IS  feet.  This 
width  should  be  increasetl  at  the  approach  of  towns 
and  cities  to  20  and  24  feet,  depending  altogether  on 


the  amount  of  traffic  to  be  accommodated.  The  in- 
side lines  of  the  ditches  should  be  parallel  with  the 
centre  line  of  the  roadway,  and  not  closer  than  14  feet 
thereto.  This  arrangement  will  give  a  stretch  of 
ground  twenty-eight  feet  in  width  upon  which  to  con- 
struct the  roadway.  The  slopes  of  embankments  and 
cutting,  except  in  rock,  should  have,  at  the  least,  a 
slope  of  one  foot  and  one-half  horizontal  measurement 
to  one  foot  vertical. 

Another  important  feature  in  connection  with  the 
building  of  a  road  is  the  determining  of  the  profile 
which  the  surface  of  the  finished  roadway  should  as- 
sume. This  is  accomplished  by  a  study  of  the  i)rc»file 
of  the  natural  surface  of  the  ground  to  be  traversed, 
and  by  so  altering  the  same  by  means  of  embankments 
over  stretches  of  comparatively  level  country,  or  by 
cutting  down  hills  and  elevating  the  intervening  .de- 
pressions where  the  surface  of  the  country  is  rolling 
or  broken,  until  a  finished  profile  suitable  to  the  nature 
and  conditions  of  the  soil  met  with  is  obtained.  It  is 
largely  a  matter  of  judgment  based  on  knowledge 
gained  from  experience  that  enables  an  engineer  to 
determine  the  proper  height  of  fill  which  should  be 
constructed  across  a  certain  stretch  of  country  or  the 
depth  of  cutting  that  should  be  made  through  a  ridge. 
No  said  standard  can  be  fixed  to  meet  the  varying 
conditions  met  with.  If  the  land  is  low  and  flat,  and 
is  liable  to  be  affected  by  the  accumulation  of  water  in 
times  of  freshets,  the  embankments  will  necessarily 
have  to  be  higher  than  over  land  where  drainage  is 
more  easily  effected.  Where  the  country  is  rolling  and 
the  profile  a  series  of  ridges  and  depressions,  an  ex- 
cellent road  can  be  made  by  cutting  the  ridges  and 
filling  in  the  depressions  and  a  grade  line  so  estab- 
lished that  the  amount  of  excavated  material  from  the 
ridges  and  the  amount  of  the  material  in  the  embank- 
ment would  balance.  Again  there  may  be  met  with 
tracts  of  countr)-  where  the  soil  is  light,  and  natural 
drainage  good,  where  the  surface  of  the  ground  may  be 
but  little  disturbed  to  provide  a  splendid  roadway. 

It  is  when  building  a  road  over  a  steep  hill  or 
across  deep  ravines,  or  across  the  valleys  of  some  of 
the  larger  rivers  in  this  country,  where  the  determin- 
ing of  a  proper  profile  for  a  road  requires  considera- 
tion and  thought.  The  maximum  gradient  which 
might  be  permitted  on  a  main  highway  is  six  per  cent., 
or  a  rise  of  six  feet  in  every  one  hundred  feet  hori- 
zontal measurement.  A  much  less  gradient  should  be 
first  sought  and  the  maximum  aforementioned  only 
adopted  when  the  engineers'  difficulties  encountered 
are  of  such  a  character  that  the  cost  of  securing  any 
substantial  reduction  might  be  considered  prohibitive 
or  unjustifiable. 

The  gradient  of  a  hill  may  be  reduced  by  increasing 
the  depth  of  the  summit  cutting  or  by  increasing  the 
length  of  the  road.  The  latter  method  is  jireferable. 
Deeii  cuttings  are  objectionable,  es|)ecially  as  in  the 
winter  seasons,  unless  protected  by  snow  fences,  they 
are  liable  to  drift  full  of  snow  ami  cause  blockades 
on  the  road.  While  it  is  almost  im|M)ssible  to  entirely 
avoid  them   in   rough   mountainous  regions,  still,   in 
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endeavoring  to  reduce  the  gradient,  distance  should 
"be  increased  by  following  the  most  practical  course 
open  along  the  slope  of  the  hill  until  the  bottom  is 
reached,  where  the  direction  may  be  corrected  on  the 
flats  below. 

The  bad  effects  of  the  steepness  of  hills  are  es- 
pecially felt  in  the  winter,  when  the  ice  covers  the 
road,  because  the  slippery  surface  causes  danger  in 
descending,  as  well  as  increased  labor  in  ascending. 
If  a  hill  has  to  be  ascended,  the  road  up  it  should  no- 
where have  the  smallest  descent,  for  that  would  make 
two  hills  instead  of  one.  It  should  be  so  located,  and 
have  such  cuttings  and  fillings,  as  will  secure  a  gradu- 
al and  uninterrupted  ascent  the  whole  way.  In  this 
respect  engineering  skill  can  make  wonderful  improve- 
ments and  will  assist  wonderfully  in  selecting  the 
best  possible  location  for  the  road. 

No  job  of  road  construction  can  be  considered  com- 
pleted that  does  not  provide  adequate  drainage  facili- 
ties. By  this  is  meant  the  construction  of  the  neces- 
sary surface  drains,  or  underground  system  of  tile 
drains,  and  the  placing  of  all  culverts  required  in  con- 
nection therewith,  so  as  to  permit  the  escape  of  all 
water  which  may  accumulate  along  the  road. 

,  The  cross  section-  of  the  road  should  be  so  shaped 
that  water  will  not  lie  upon -its  surface,  but  will,  have 
free  and  uninterrupted  access  to  the  gutters  or  side 
drains.  This  is  a  very  essential  factor  in  the  life  of  a 
road.  The  construction  and  preservation  of  a  properly 
.shaped  cross  section  adds  to  the  comforts  and  con- 
veniences of  travel  upon  it,  and  lengthens  the  life  and 
usefulness  of  the  road  to  an  inestimable  extent. 

The  cross  section  of  an  earth  road  will  require  a 
greater  rise  at  the  centre  than  a  hard  surface  road,  but 
care  should  be  taken  not  to  make  this  excessive,  be- 
cause it  will  have  the  effect  of  concentrating  the  traffic 
at  the  centre — that  being  the  only  part  of  the  road 
where  a  vehicle  can  retain  an  upright  position  and 
thereby  cause  ruts  to  be  formed  which  will  prevent 
the  rain  water  falling  on  the  surface  to  escape  to  the 
side  gutters ;  very  much  to  the  injury  of  the  road.  The 
rise  given  to  the  crown  of  a  road  should  bear  a  cer- 
tain proportion  to  the  width  of  the  roadway.  For  earth 
and  gravel  roads,  this  rise  should  be  about  one  twenty- 
fourth  of  the  width  of  the  road  surface.  Macadam 
roads  do  not  require  this  amount,  and  possibly  about 
one-fortieth  of  the  width  would  be  sufficient.  On 
asphalt,  brick,  creosoted  wood  block,  or  other  surface, 
the  rise  may  be  reduced  still  more. 

Upon  the  foundation  depends  the  permanency  and 
stability  of  any  road  whether  it  be  the  common  earth 
road  or  the  highest  class  of  pavement.  If  the  founda- 
tion is  weak  and  faulty,  the  surface  will  soon  become 
broken  and  impassable.  The  character  of  the  natural 
soil  over  which  the  roadway  is  to  pass  has  an  import- 
ant bearing  on  the  forming  and  kind  of  foundation. 
But  whatever  be  the  character  of  the  soil,  it  must  be 
kept  dry.  Sands  and  gravel  which  do  not  hold  water 
present  no  great  difficulties  in  securing  a  solid  founda- 
tion. It  is  with  clays  and  soils  of  retentive  nature 
where  the  greatest  difficulties  are  encountered. 

The  essentials  necessary  to  forming  a  good  founda- 
tion are : 

(1)  The  entire  removal  of  all  perishable  or  yielding 
material. 

(2)  The  drainage  of  the  sub-soil  wherever  necessary. 

(3)  The  compaction  of  the  natural  soil  by  a  roller  of 
proper    weight    and    shape. 

Where  the  traffic  demands  a  more  substantial  and 


unyielding  foundation  than  the  natural  soil  will  ■  af- 
ford, a  fourth  essential  may  become  necessary,  as  the 
placing  upon  the  natural  soil  compacted  as  aforemen- 
tioned a  sufficient  thickness  of  hard  durable  material 
such  as  rock  or  concrete. 

It  is  the  foundation  of  a  road  alone,  where  even 
relative  permanency  is  possible  to  be  secured,  and  this 
can  only  be  accomplished  by  exercising  the  greatest 
care  in  forming  it  and  afterwards  protecting  it  from 
the  destroying  actions  of  traffic  and  the  elements  by  a 
suitable  wearing  surface. 

This  wearing  surface  may  consist  of  a  coating  of 
gravel,  macadam,  asphalt,  brick,  or  other  pavement 
that  will  act  as  a  protection  to  the  foundation.  Upon 
it  comes  the  inevitable  wear  and  tear  of  traffic  and  ' 
in  a  well  designed  and  constructed  road  this  should  be 
the  only  portion  requiring  repairs  or  replacement  so 
long  as  the  original  design  of  the  road  remains  suit- 
able for  the  traffic  upon  it  or  capable  of  withstanding 
any  extra  traffic  that  it  may  through  time  be  ex- 
posed to. 

A  completed  job  of  road  work  should  include  per- 
manence of  location,  adequate  drainage  facilities,  foun- 
dations and  surface  covering  compatible  with  the  de- 
mands of  traffic  upon  it  so  that  transportation  and 
intercommunication  can  be  carried  on  with  safety  to- 
the  public  with  the  least  possible  inconvenience  and 
the  lowest  possible  cost. 


Specifications  for  Concrete  Pavements 

SOME  interesting  points  in  the  specifications  for 
concrete  pavements,  written  by  M.  M. 
O'Shaughnessy,  City  Engineer  of  San  Fran- 
cisco, and  recently  adopted  by  the  Board  of 
Supervisors,  follow:  The  concrete  is  of  l:2:35/>  mix- 
ture. After  mixing,  the  concrete  is  deposited  rapidly 
in  successive  batches ;  the  concrete  is  deposited  to  the 
required  depth  and  for  the  entire  width  of  the  pave- 
ment in  a  continuous  operation  between  transverse 
and  longitudinal  joints  without  the  use  of  intermedi- 
ate forms  or  bulkheads.  In  case  of  a  breakdown,  con- 
crete must  be  mixed  by  hand  to  complete  the  section 
or  to  an  intermediate  transverse  joint  placed  at  the 
point  of  stopping  work.  Any  concrete  in  excess  of 
that  needed  to  complete  a  section  at  the  stopping  of 
work  is  not  to  be  used  in  the  work.  Longitudinal 
joints  filled  with  yg  in.  of  prepared  felt  are  constructed 
between  the  curb  and  the  pavement  on  each  side  of 
the  roadway,  and  along  the  centre  line  where  the  road- 
way exceeds  25  ft.  in  width.  Transverse  expansion 
joints  are  constructed  in  straight  lines  at  right  angles 
to  the  centre  line  of  the  roadway  for  the  full  width  of 
the  pavement  and  at  intervals  not  exceeding  25  ft. 
The  surface  of  the  pavement  is  sprayed  with  water  as 
soon  as  the  concrete  is  sufficiently  hardened  to  pre- 
vent pitting  and  is  kept  wet  until  a  sand  covering  is 
l)laced.  As  soon  as  this  can  be  done  without  damag- 
ing the  concrete,  the  surface  of  the  pavement  ife  cover- 
ed with  a  layer  of  sand  at  least  1-in.  thick,  and  cover- 
ing kept  moist  for  at  least  10  days.  The  pavement  is'l 
not  to  be  opened  for  traffic  for  a  period  of  at  least  20 
days  after  being  laid.  The  contractor  is  required  to 
maintain  the  sand  covering  for  a  period  of  at  least  10 
days  and  must  erect  and  maintain  barriers  to  protect 
the  concrete  from  traffic,  and  any  part  of  the  pavement 
damaged  by  traffic  or  other  causes  prior  to  its  official 
acceptance  must  be  repaired  or  replaced  b}'  the  con- 
tractor at  his  own  expense  in  a  manner  satisfactory  to 
the  engineer. 
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Concrete  as  a  Paving  Material 

By  J.  F.  Rhodes* 

URING  the  last  few  years  the  use  of  concrete 
as  a  paving:  material  has  had  a  very  rapid 
jifrowth  both  in  Canada  and  the  United 
States.  Up  to  the  end  of  the  year  1907  re- 
cords show  that  only  twenty-seven  municipalities  in 
the  United  States  and  four  in  Canada  had  used  con- 
crete. 

The  most  ucjteworthy  of  the  early  pavements  in 
the  United  States  is  that  at  Ikdlefontaine,  Ohio,  which 
was  constructed  in  1893.  This  pavement  was  laid  on 
the  market  square  which  naturally  was  subjected  to 
heavy  traffic.  After  standing  traffic  twenty-two  years, 
it  is  still  in  use  and  in  good  condition.  Other  early 
users  in  the  United  States  were  Richmond,  Ind.,  and 
Chicago,  111.  'l"he  latter  city  laid  80,000  square  yards 
previous  to  1908. 

The  early  users  in  Canada  were  Toronto,  Wood- 
stock, and  Windsor,  Ont.  The  two  former  places  used 
it  only  in  lanes,  Toronto  first  laying  concrete  in  1898, 
and  Woodstock  in  190.S.  Toronto  continued  its  use  in 
lanes  to  a  very  limited  extent  until  191.^  During  the 
years  1913  and  1914  the  city  laid  approximately  six 
miles.  Windsor  first  used  concrete  for  street  paving 
in  1907,  when  they  constructed  six  .streets,  totalling 
35,000  square  yards,  at  a  co.st  of  approximately  $1.00 
per  square  yard.  Windsor  at  present  has  api)roxi- 
mately  twenty-five  miles  of  concrete  in  residential 
streets  and  it  is  practically  their  standard  type  of  con- 
struction. 

During  the  last  few  years  the  increased  yardage 
of  concrete  has  been  very  marked.  Helow  are  tables 
showing  the  approximate  yardage  laid  in  Canada  and 
the  United  States  to  date.  In  Canada  a  large  i)ercent- 
age  of  the  concrete  has  been  laid  as  pavements  in 
municipalities.  The  largest  system  of  concrete  pave- 
ments is  in  Windsor,  mentioned  ])reviousIy,  and  the 
longest  rural  Iiighvvay  is  that  in  Laval  County,  yue., 
on  Isle  Jesus,  from  Pont  Viau  to  the  Ste.  Rose  Parish, 
a  distance  of  614  miles.  The  following  table  gives  data 
on  Canadian  concrete  pavements: 


Year 

Number  of  Places 

Yardage 

Total  Yardage 

Up   to    1908 

:! 

42.189 

42,189 

1008 

:i 

30,617 

72,806 

1  itnit 

4 

24.981! 

97,789 

lillO 

8 

158,790 

256,579 

1911 

•) 

86,605 

343,184 

1913 

IS 

2,{7,fi22 

580.806 

191.{ 

.•!H 

468,799 

1,049,605 

1914 

41 

550,305 

1,599,910 

In  tlie  table  showing  concrete  pavements  in  the 
United  .States,  the  yardage  includes  both  city  streets 
and  rural  highways.  Data  is  not  at  hand  which  shows 
what  i)roportion  is  city  street  ])aving.  However,  sta- 
tistics indicate  that  286  cities  in  the  l^iited  States 
built  concrete  in  1914  totalling  4,787,003.56  square 
yards.  Previous  to  1914,  448  municipalities  had  used 
concrete  for  street  paving. 

Concrete  Pavements  in  the  United  States 


Year 

Amount 

Total  Amount 

L'])   to   1909 

1,141,500 

1,1 41. .500 

1909 

274,000 

1,415,500 

1910 

1.026,600 

2.442.100 

1911 

1,861,100 

4,303.200 

1912 

5,556,656 

9,579,856 

1913 

8,576,160 

18.436,016 

1914 

Not  complete 

In  the  development  of  concrete  pavements  many 
changes  have  been  made  in  their  design  and  constrnc- 
tion.  In  the  early  work  they  were  built  on  the  same 
principle  as  sidewalks,  having  a  bottom  course  of  con- 
crete with  a  cement  and  sand  top,  and  finished  in  the 
same  manner  as  .sidewalks.  It  is  now  more  general  to 
build  the  pavements  of  one-cour.se  Ci^ncrete  through- 
out, using  a  rich  mixture  of  concrete,  the  standard 
specifications  being  in  proportif)ns  of  1  part  of  cement 
to  2  parts  of  sand  and  3  parts  of  crushed  stone  or 
coarse  gravel.  It  is  al.st)  the  custom  to  make  joints  in 
the  pavements  at  intervals  of  not  less  than  25  feet,  in 
place  of  making  them  in  small  slabs  as  in  the  earlier 
ones.  When  using  concrete  for  the  paving  of  city 
streets  and  in  all  roadways  which  are  20  feet  or  more 
in  width,  it  is  becoming  the  practice  to  reinforce  them 
by  the  use  of  a  woven  steel  fabric  placed  not  less  than 
2  inches  or  more  than  3  inches  from  the  top  surface  of 
the  pavement.  This  reinforcing  is  intended  to  over- 
come the  chances  of  cracking  of  the  concrete  from  the 
shrinkage  stresses  and  the  stresses  induced  by  the 
moisture  contained  in  the  concrete.  Where  reinforc- 
ing is  used  for  bad  conditions  in  the  foundation  this 
has  to  be  designed  according  to  s])ecial  conditions. 

There  has  also  been  a  great  advance  in  the  man- 
ner in  which  concrete  for  street  purposes  is  construct- 
ed. The  work  is  now  done  much  more  rapidly  owing 
to  the  use  of  better  machinery,  and  greater  care  is 
taken  with  the  mixing  of  the  concrete.  The  latest 
specifications  require  that  all  the  concrete  should  be 
mixed  at  least  three-quarters  of  a  minute  in  the  batch 
mixers.  This  is  done  in  order  to  obtain  a  concrete 
which  will  be  absolutely  uniform  and  thereby  wear  at 
the  same  rate  in  all  places,  and  be  of  uniform  strength 
throughout. 

From  results  already  obtained  in  concrete  street 
])aving  many  engineers  are  of  opinion  that  concrete, 
when  properly  built,  gives  one  of  the  most  durable 
pavements  for  the  money  expended. 

Sixty-three  municipalities  in  Canada  have  con- 
structed concrete  pavements,  and  nearly  all  of  these 
have  added  to  the  streets  first  built.  This  indicates 
that  concrete  ])avements  are  meeting  the  needs  of 
many  municii)alities  and  are  proving  satisfactory  to 
those  who  use  them. 


*0(  the  Canada  Cement  Company. 


Production  of  potash  from  feldspar  by  a  new  pro- 
cess is  described  by  E.  W.  Coggeshall  in  a  paper  be- 
fore the  National  Lime  Manufacturers'  .\ssociation. 
Powdered  feldspar  is  mixed  with  one-fifth  its  weight 
of  powdered  quicklime  and  sprinkled  with  a  solution 
of  calcium  chloride.  The  calcium  chloride  binds  the 
powder  into  lumps.  These  lumps  are  fed  to  a  rotary 
kiln  similar  to  a  cement  kiln,  and  under  the  influence 
of  the  high  heat  the  potash  in  the  feldspar  is  released 
from  its  union  with  the  silica  and  unites  with  the 
chlorine  to  form  muriate  of  potash,  which  is  readily 
soluble  in  water.  By  leaching  the  lumps  discharged 
from  the  kiln,  a  solution  of  about  10  per  cent,  of  muri- 
ate of  potash  is  obtained.  The  water  in  the  solution 
is  evaporated  by  the  waste  from  the  kiln  gases.  It 
is  stated  that  the  potash  salts  obtainable  in  this  way 
can  be  produced  commercially  for  a  lower  figure  than 
those  imported  from  Germany  under  normal  condi- 
tions. The  total  importations  of  potash  salts  from 
(lermany  during  1914,  notwithstanding  the  interrup- 
tion to  the  business  during  the  last  four  months  of  the 
year,  amounted  to  nearly  486.000.000  pounds,  valued 
at  $8,750,000. 
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The  Economics  of  Pavement  Repairing 

Providing  a  Roadway  for  an  Indefinite  Continuous  Period  at  Minimum 

Expense — Method  of  Determining  Limit  beyond  which  Cost 

of  Maintenance  by  Repair  Exceeds  that  of  Renewal 


HO\VEVER  well  a  roadway  may  he  ct)nstruct- 
ed,  there  must  be  repairs,  and  such  will  in- 
crease in  extent  and  expense  until  a  limit  is 
reacher  where  renewals  are  dictated  by  con- 
siderations of  economy,  says  George  H.  Norton  in  an 
article  in  The  Cornell  Civil  Engineer.  While  there 
may  be  an  interesteg  possibility  of  maintaining  a  road- 
way in  satisfactory  service  by  continued  repairs  for  an 
indelinite  time,  such  to-day  appears  a  remote  contin- 
gency. The  requirement  to  be  met  is  that  of  minimum 
expense  for  providing  a  roadway  for  an  indefinite  con- 
tinuous period  of  time,  or  determination  of  the  limit 
where  maintenance  by  repair  exceeds  in  cost  mainten- 
ance by  renewal.  To  determine  this  limitation  we 
must  know  the  cost  of  repairs  year  by  year  and  the 
cost  of  renewal,  which  theoreticalK'  may  be  the  same 
as  the  cost  of  original  construction. 

Some  hold  that  sinking  fund  provi*^ions,  etc., 
should  enter  into  this  determination,  but  a  full  con- 
sideration of  the  various  methods  by  which  fimds  are 
provided  and  the  varying  values  of  moneys  to  the 
diverse  contributors  to  the  e.xpense  seem  to  make  this 
an  unnecessary  refinement,  at  least  until  a  general 
theory  is  better  founded  and  accepted. 

E'or  this  discussion  we  accept  the  fact  that  i)a\e- 
ment  repairs  increase  with  the  age  of  the  pavement, 
and  will  further  assume  that  the  cost  of  renewal  of 
wearing  surface  is  equal  to  the  original  cost  of  provid- 
ing such  surface. 

Where  repairs  increase  directly  as  the  first  power 
of  the  age,  then  the  economical  limit  of  life  is  reached 
when  the  total  cost  of  repairs  equals  the  cost  of  the 
article.  When  tljese  repairs  increase  with  the  square 
of  the  age,  then  the  limit  is  reached  when  repair  cost 
equals  one-half  that  of  the  article.  If  the  repair  rate 
increases  by  any  uniform  rate,  then  a  mathematical 
solution  can  be  reached  for  minimum  cost  of  providing 
a  continuous  surface  by  repairs  or  renewal. 

Unfortunately,  the  variations  in  soil,  climate,  traf- 
fic, and  materials,  plus  the  ever-present  limitations  of 
human  judgment,  make  most  unlikely  any  regular 
curve  of  increase  in  repair  cost  of  a  single  road  or  pave- 
ment. No  average  result  of  a  number  of  examples 
can  be  truthfully  used  as  a  criterion  for  a  single  case. 
The  determination  must,  therefore,  be  made  from  the 
record  of  the  individual  pavement,  although  such  de- 
termination may  well  be  made  in  the  light  of  a  know- 
ledge of  general  behavior  and  limitations  of  other 
similar  constructit)n.  The  method  here  proposed  is 
simple  in  its  application,  readily  understood  by  the 
layman,  and  is  apparently  as  accurate  as  this  problem 
at  its  best  will  warrant. 

To  determine  the  economical  limit  of  rei)airs  two 
variables  must  be  considered,  and  the  limit  will  occur 
at  the  minimum  of  their  sum.  If  a  pavement  surface 
is  used  for  twenty  years,  one-twentieth  of  its  cost  may 
be  taken  as  its  annual  depreciation  ;  but  if  in  use  but 
ten  years,  then  one-tenth  the  cost  is  the  annual  depre- 
ciation. For  any  particular  class  of  pavements  there 
may  be  prepared  a  table  of  depreciation  by  dividing 
the  cost  of  renewable  surface  by  numbers  represent- 
ing the  age  of  the  pavement.     For  the  cost  of  repairs, 


if  at  the  end  of  ten  years  10  cents  per  yard  has  been 
expended  for  repairs,  the  average  rate  has  been  one 
cent  per  year.  If  at  the  end  of  twenty  years  60  cents 
per  yard  has  been  expended,  then  the  average  repair 
rate  has  been  three  cents  per  yard  per  year. 

For   an  application   of  this   method    the   following 
tabulation  is  made  : — 

Average         Annual 


Age 

Annual 
cost  of 
repairs 

annual 
cost  ot 
of  repairs 

allowance 

for 
renewal 

Annua: 
coi-t  of 
paveniei 

1    to  7 

.3 . 0 

8 

2.7 

5 . 7 

0.7 

18.8 

19.5 

9 

0.8 

6.5 

0.7 

16.7 

17.4 

10 

12.9 

19.4 

1.9 

15.0 

1() .  9 

11 

4.9 

24.3 

2.2 

13.6 

15.8 

12 

0.6 

24.9 

2.1 

12.5 

14.6 

13 

2.1 

27.0 

2.1 

11.5 

13.6 

14 

2.2 

29.2 

2.1 

10.7 

12.8 

15 

1.4 

30.0 

2.0 

10.0 

12.0 

16 

0.9 

31.5 

2.0 

9.4 

11.4 

17 

2.9 

34.4 

2.0 

8.8 

10.8 

18 

.J.O 

37.4 

2.] 

8.3 

10.4 

19 

o.:i 

37.7 

2.0 

7.9 

9 .  9 

20 

a.i 

40.8 

2.0 

7.5 

9.5 

21 

5.8 

46.6 

2.2 

7.1 

9.3 

22 

3.5 

50.1 

2.3 

6.8 

9.1 

2;5 

9.6 

59.7 

2.6 

6.5 

9.1 

24 

5.9 

65.6 

2.7 

6.3 

9,0 

25 

4.2 

69.8 

2.8 

6.'o 

8.8 

26 

69.8 

2.7 

5.8 

8.5 

27 

8.3 

78.1 

2.9 

5.6 

8.5 

28 

12.5 

90.6 

3.2 

5.4 

8.6 

29 

6.9 

97.5 

3.4 

5.2 

8.6 

;iO 

5.0 

102.5 

3.4 

5.0 

8.4 

■31 

5.2 

107.7 

3.5 

4.8 

8.3 

I 


In  the  above  tabulation  the  cost  of  renewable  sur- 
face is  assumed  at  $1..S0  a  square  yard.  This  amount 
is  divided  by  the  consecutive  numbers  representing 
age  of  pavement  (column  1),  and  gives  the  annual  al- 
lowance for  depreciation  as  shown  in  column  5.  The 
actual  expenditures  made  annually  for  repairs  per 
square  yard  are  given  in  column  2.  In  column  3  are 
shown  the  totals  of  such  repair  cost  to  the  given  year, 
and  in  column  4  the  average  cost  of  repairs  per  year 
to  that  date  (column  3  divided  by  column  1).  Col- 
umn 6  (the  sums  of  columns  4  and  5)  shows  the  cost 
of  dejireciation  plus  cost  of  repairs,  and  in  this  is  to 
be  found  the  minimum  or  limit  of  repairs.  This  ex- 
ample shows  that  the  cost  of  providing  the  pavement 
over  a  term  of  years,  dejjreciation  plus  repairs,  had 
been  a  decreasing  one  except  in  the  28th  year,  where 
a  large  repair  exjienditiire  had  raised  the  annual  cost, 
but  that  a  lower  cost  was  reached  thereafter. 

.An  immediate  use  of  such  a  tabulation  is  found  in 
determination  of  the  allowable  repairs  for  any  year. 
An  inspection  at  once  shows,  with  an  annual  cost  of 
''.3  cents  per  yard  per  year  at  the  20th  year,  that  if 
9.3  cents  be  expended  in  the  21st  year  the  annual  cost 
rate  will  remain  the  same.  As  the  repairs  in  the  21st 
year  were  less  than  9.5  cents  (5.8  cents)  the  average 
annual  cost  was  reduced  to  9.3  cents.  Had  it  exceed- 
ed 9.'5  cents  the  average  annual  cost  would  have  been 
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increased.  I'"r()m  the  aliove  considerations  the  follow- 
ing rule  is  formulated: 

The  allowable  rei^airs  for  a  succeedinj^j  year  should 
not  exceed  the  sum  of  the  total  cost  of  repairs  to  date, 
plus  the  cost  of  the  wcarinjj;  surface,  divided  by  the 
age  of  pavement,  and  when  the  necessary  repairs 
would  exceed  such  amount  the  street  should  be  resur- 
faced. This  rule,  like  the  celebrated  artist's  paints, 
should  l)e  ai)plied  with  brains.  It  is  believed  to  be 
sound,  simple,  easy  of  ai)])lication,  and  a  valuable  aid 
to  an  enf^^ineer's  broad  judf^ment. 

To  fairly  discuss  the  rule  some  applications  are 
piven.  These  are  from  maintenance  records  of  sheet 
asphalt  pavements  in  lUiffalo,  N.Y.,  where  detailed 
records  of  yearly  costs  are  available  for  nearly  700 
contracts.  In  figure  1  are  shown  annual  cost  (repairs 
])lus  depreciation)  for  six  streets  with  fairly  uniform 
repairs.  There  is  also  plotted  for  reference  the  curve 
of  depreciation  (cost — 1.50  cents — divided  by  age),  all 
figures  in  cents  per  square  yard.  Fig.  2  shows  the 
same  record  for  three  streets  in  which  the  rule  of 
minimum  cost  has  been  violated  and  repairs  con- 
tinued. 

These  streets  may  be  described  briefly  as  follows: 

(1)  17,235  square  yards,  heavy  traffic,  about  .5,000 
tons  per  day,  now  in  good  condition  except  somewhat 
uneven. 

(2)  5,800  square  yards,  heavy  traffic  .street.  Con- 
demned in  24th  year. 

(3)  19,100  square  yards,  medium  traffic  street. 
General  conditions  warrant  an  early  condemnation. 

(4)  22, .500  square  yards,  medium  traffic.  Con- 
demned in  31st  year  and  repaved  in  32nd  year.  This 
street  is  used  for  further  study  in  figure  3. 

(5)  8,900  square  yards,  residence  street.     Laid  on 
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Years,  Aq«  of  Pavement 


FIG.  1.    ANNUAL  COST  OF  CERTAIN   PAVEMENTS  AT 

VARIOUS  AGES. 

Cost  of  surface  plus  cost  of  repairs  divided  by  afte  of  pavement, 

with  depreciation  or  renewal  curve  for  determination 

of  minimum  cost. 

a  bituminous  base.     Surface  worn  very  thin,  but  bitu- 
minous base  i)revents  dec))  iioles. 

(6)  5,800  square  yards,  short  residence  street  of 
exceptionally  low  repair  costs.  0.8  cent  per  yard  jier 
year  for  27  years ;  apparently  destined  for  long  life. 

(7)  7,000  square  yards,  residence  street  in  fairly 
serviceable  condition.  In  its  22nd  and  23rd  years  27.6 
cents  per  yard  was  expended  for  rci>airs. 


(8)  13,400  square  yards,  medium  traffic  street. 
One  of  several  streets  laid  same  year  on  which  guar- 
antee was  voluntarily  extended  3  years.  In  its  24tli 
and  25th  years  48.6  cents  per  square  yard  was  expcnd- 
cjl  for  repairs.    Now  in  fair  cfjndition. 

(9)  18,200  square  yards,  medium  traffic  residence 
street,  now  in  fair  condition.  In  22nd  and  23rd  years 
20.9  cents  i)er  square  yard  was  expended  for  repairs. 

Some  irregularities  in  these  lines  are  due  to  knr)wn 
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FIG.  2.    ANNUAL  COST  OF  CERTAIN  PAVEMENTS  AT 

VARIOUS  AGES. 

Cost  of  surface  plus  cost  of  repairs,  divided  l>y  ase  of  pavement. 

where  minimum  cost  rule  has  been  violated. 

insufficiency   of   repairs   or   entire   omission    for   one 
year. 

In  applying  this  rule  .several  points  should  be 
borne  in  mind : 

(a)  Repairs  due  to  .settlements  or  other  IfKal 
causes  may  warrant  a  high  rate  when  such  repairs 
may  place  the  whole  surface  in  a  satisfactory  condi- 
tion. 

(b)  Known  deficiencies  of  repairs  for  a  period  fol- 
lowed by  such  as  replace  deficiency  must  be  given  due 
consideration. 

(c)  Due  regard  for  general  condition  of  whole  sur- 
face. Occasionally  pavements  exhibit  some  traits  of 
the  celebrated  "one  horse  shay." 

(d)  If  a  pavement  is  plainly  of  quality  below  the 
average  of  its  kind,  its  annual  costs,  while  decreasing, 
may  be  so  much  aljove  the  reasonable  expectations 
for  its  successor  that  the  rule  should  be  drawn  tightly 
or  perhaps  forced ;  while  with  the  reverse  condition 
some  leniency  may  be  felt  for  one  which  is  giving 
better  than  average  service.  This  is  illustrated  by 
No.  5  above. 

The  impossibility  of  making  such  uniform  repairs 
as  to  create  a  smooth  curve  of  annual  cost  demands  a 
careful  study  of  the  line,  and  a  smoothed  or  average 
curve  of  cost  mav  w-ell  be  sketched  and  studied  in  mak- 
ing final  decision. 

This  rule  has  been  applied  in  lUiffalo  fi>r  about 
three  years,  at  first  as  a  check  upon  the  opinions  of 
those  long  in  charge  of  such  work,  and  later  as  a  gtiide 
in  the  formation  of  such  opinions,  and  it  has  been 
found  to  be  most  sound  and  to  conform  to  judgment 
based  on  extended  experience. 

The  argument  for  the  use  of  a  sinking  fund  curve 
instead  of  a  straight  depreciation,  while  theoretically 
warranted,  has  little  practical  merit. 

In  Fig.  3  is  shown  line  .A-,  straight  depreciation  or 
cost  divided  by  age;  line  R>  is  the  sinking  fund  curve 
at  4  per  cent,  compound  interest  to  pnxluce  $1.50  at 
the  given  age.  They  depart  from  the  parallel  by  only 
about  0.1  cent  between  20  and  30  year  ages — an -im- 
material amount.  .Above  these  lines  have  been  plot- 
ted, as  lines  A  and  B,  the  record  of  street  No.  4  of 
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P'if^.  1,  based  respectively  on  straight  and  sinking'  fund 
depreciation ;  they  show  no  appreciable  difference  in 
character  to  warrant  use  of  the  more  complicated  sink- 
ing fund  provision. 

Another  element  may  well  enter  into  this  |iroblena. 
In  the  above  discussion  no  allowance  has  been  made 
for  deteriorated  condition  of  a  roadway  during  its  de- 
termined life.  Generally  an  old  surface  will  be  uneven 
and  less  desirable  even  if  intact  and  serviceable,  and 
at  times  some  weight  should  be  given  to  such  condi- 
tion. It  is  possible  in  the  rule  herein  suggested  to 
make  allowance  for  a  deteriorated  useful  value  of  a 
wearing  surface  and  also  give  weight  to  losses  occa- 
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Fig.  3.    Flat  depreciation  or  renewal  compared  with  sinkine  fund  provision 

to  show  parallelism  at  critical  ases.    Repair  costs  of  street  No. 

4,  Fig.  1,  added  to  show  similarity  of  lines  of  cost. 

sioned  through  interruiition  of  traffic  in  resurfacing  by 
decreasing  or  increasing  the  assumed  value  of  the 
wearing  surface.  • 

No  attempt  has  been  made  tO  discuss  the  various 
theories  which  have  been  advanced  for  this  purpose, 
as  such  would  of  necessity  be  somewhat  controversial. 
The  pure  theory  of  limitations  of  repairs  may  well 
have  more  extended  and  public  discussion  than  is 
generally  accorded  to  it.  It  is  of  the  essence  of  sound 
engineering  and  of  vast  financial  import. 


Work  on  the  Second  Simplon  Tunnel  continues  in 
spite  of  the  entrance  of  Italy  into  the  war.  The  south 
end  of  the  tunnel  is  on  Italian  territory,  the  north  on 
Swiss  territory ;  but  at  present  work  on  the  north  end 
is  discontinued,  while  progress  at  the  south  end  was 
not  interrupted  when  Italy  declared  war,  except  that 
the  number  of  workmen  was  reduced  by  the  call  to 
colours,  which  required  the  recruiting  of  a  new  force. 
The  May  advance  of  each  of  the  various  elements  of 
the  work  (crown  heading,  full  section  excavation,  side- 
wall  construction,  arch  construction)  in  the  south  end 
was  about  875  ft.;  heading  work  was  prosecuted  from 
a  number  of  upraises.  The  total  length  of  completed 
tunnel  at  the  end  of  May  was  15,232  ft.  in  the  south 
end,  and  15,987  ft.  in  the  north  end,  or  i.  total  of  31,219 
ft.,  representing  48  per  cent,  of  the  final  length  of  the 
second  Simplon  Tunnel   (65,026  ft.). 


The   Design   of   Reinforced   Concrete 
Reservoirs* 

SOME  of  the  advantages  of  reinforced  concrete 
as  the  material  of  construction  for  water-works 
reservoirs  are :  there  is  a  saving  in  first  cost ; 
a  reservoir  built  of  this  material  occupies  less 
space  than  one  constructed  in  masonry  or  brickwork, 
or  a  combination  of  both ;  it  can  more  easily  be  made 
watertight ;  it  increases  in  strength  with  age ;  there  is 
less  likely  to  be  vegetation  upon  the  face  of  the  walls ; 
practically  no  cost  in  maintenance. 

Circular  vs.  Rectangular  Reservoirs. — In  the  United 
States  most  of  the  modern  reservoirs  are  circular  in 
plan.  Reservoirs  of  this  shape  are  seldom  constructed 
in  England,  British  engineers  preferring  a  rectangular 
structure.  I  recomniend  the  circular  shape,  the  chief 
advantage  being  that  when  of  this  shape  no  angles 
occur,  so  that  the  reservoir  wall  can  be  built  without 
a  joint.  This  is  a  great  advantage,  for  one  often  finds 
that  when  leakage  occurs  in  a  reservoir  it  can  be  traced 
to  the  point  where  the  walls  join.  Circular  reservoirs, 
because  of  their  circular  form,  are  also  better  adapted 
to  withstand  external  earth  pressure ;  they  are  cheaper 
than  rectangular  ones. 

The  Twin  Peaks  reservoir  at  San  Francisco  is  a 
good  illustration  of  the  curvilinear  type  of  reservoir. 
This  may  be  briefly  described  as  follows : 

The  reservoir  was  completed  about  two  years  ago, 
and  is  a  good  example  of  what  may  be  done  in  rein- 
forced concrete.  It  is  oval  in  plan,  and  divided  into 
two  parts  by  a  reinforced-concrete  dam.  The  reser- 
voir is  situated  750  ft.  above  the  business  section  of 
the  city,  and  is  part  of  the  high-pressure  system  for 
fire-extinguishing  purposes  established  in  consequence 
of  the  great  fire  of  1906.  The  depth  of  water  allowed 
for  is  27  ft.,  and  the  capacity  is  11,000,000  gals,  The 
buttresses  of  the  dam  are  spaced  at  9-ft.  centres  on 
both  sides  of  the  wall.  They  are  1  ft.  in  thickness,  and 
13  ft.  wide  at  the  base. 

Watertight  Reservoirs. — Referring  to  the  leakage 
of  reservoirs,  we  would  say  that  this  is  a  problem 
which  has  engaged  the  serious  attention  of  engineers 
for  many  years  past.  Reservoirs  have  been  construct- 
ed in  what  appeared  to  be  a  substantial  manner,  on  a 
good  foundation,  and  at  a  cost  of  many  thousands  of 
dollars,  but  they  have  never  ceased  to  leak,  and  while 
many  attempts  at  remedying  the  leakage  have  been 
made,  these  constructions  are  looked  upon,  from  an  en- 
gineering point  of  view,  as  a  failure. 

I  know  of  no  type  of  reservoir,  however,  which  is 
more  likely  to  be  watertight  than  that  constructed  of 
reinforced  concrete,  provided  the  reservoir  is  properly 
constructed  and  expansion  joints  are  inserted  in  suit- 
able positions  both  in  the  walls  and  floor  of  the  reser- 
voir, and  if  suitable  material  is  used  for  the  concrete, 
and  the  walls  are  not  less  than  a  minimum  thickness 
of  5  inches  and  are  well  reinforced,  and  that  the  depth 
of  water  in  the  reservoir  does  not  exceed,  say,  30  feet. 

The  thickness  of  the  floor  will  depend  entirely  upon 
the  sub-foundation.  This  floor  may  be  either  of  plain 
or  reinforced  concrete  ;  if  the  latter  and  the  sub-found- 
ation is  good,  the  thickness  of  floor  should  not  be  less 
than  6  ins.  for  a  depth  of  water  up  to  15  ft.,  and  9  ins. 
for  a  depth  ranging  from  15  to  25  ft.,  and  12  ins.  from 
25  ft.  to,  say,  35  ft.  In  every  case  it  is  assumed  that 
the  floor  is  well  reinforced.     In  order  that  the  reser- 

*  From  an  address  by  Prof.  E.  R.  Matthews,  of  the  Department  of  Muni- 
cipal Engineering  of  the  University  of  London,  given  at  University 
College,  London,  Eng. 
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voir  may  be  watertight,  in  additicjii  to  the  before-named 
precautions,  great  care  must  be  taken  as  to  the  pro- 
perties used  in  the  concrete.  I  would  stiggest  that 
never  should  a  weaker  mixture  be  used  than  1:2:4, 
and  where  the  depth  of  water  to  be  stored  is  not  less 
than,  say,  20  ft.,  I  would  recommend  a  mixture  of 
1:13^:3.  The  materials  shoukl  be  very  carefully 
graded,  as  most  of  the  trouble  in  reservoir  work  oc- 
curs where  this  has  been  imperfectly  done. 

I  also  recommend  for  reservoir  work  that  a  wet 
mixture  shall  always  he  used,  and  while  a  dry  mix- 
ture may  show  a  better  result  as  regards  its  strength 
in  comjjression,  and  a  ])lastic  mixture  may  also  give 
better  results  in  this  way,  still,  a  wet  mixture  more 
perfectly  prevents  leakage,  and  on  that  account  should 
always  be  used. 

Not  only  so,  but  with  a  wet  mixture  the  reinforce- 
ment is  better  covered.  I  have  seen  reinforced-con- 
crete  work  where  a  fairly  dry  mixture  had  been  used, 
and  where  occasion  had  arisen  for  the  breaking  up  of 
the  concrete,  where  the  reinforcement  in  places  had 
not  been  covered  in  the  least  degree  by  the  concrete. 
This  had  occurred,  first,  because  the  mixture  was  too 
dry,  and,  secondly,  because  the  aggregate  used  was 
too  large.  In  ])ractice  the  concrete  should  be  of  such 
a  consistency  that  every  portion  of  the  reinforcement 
will  be  well  covered,  and  every  crevice  filled. 

Not  only  is  this  obtained  by  using  a  wet  mixture, 
but  with  such  a  mixture  when  the  forms  are  removed 
there  is  a  smooth  face  to  the  concrete,  and  on  this 
account  also  it  is  wise  that  the  mixture  should  be  fairly 
wet.  Care,  however,  must  be  taken  to  see  that  it  is 
not  too  wet.  Tt  is  possible  for  too  large  a  quantity 
of  water  to  be  added  so  that  the  grout  will  run  through 
the  joints  in  the  forms,  and  escape  from  the  wall ;  on 
no  account  should  this  occur.  If  reservoir  walls  are 
constructed  with  a  mixture  of  1 :2  :4,  the  ultihiate 
strength  of  this  concrete,  assuming  well-graded  stone 
and  sharp  sand  is  used  as  the  aggregate,  will  be  about 
2,000  lbs.  per  s(|uare  inch  at  the  termination  of  one 
month,  and  2,700  lbs.  per  square  inch  at  the  end  of 
six  months.  The'  usual  working  stress  for  good  con- 
crete is  taken  at  600  lbs.  per  square  inch.  Under  ex- 
ceptional circumstances,  however,  this  may  be  reduced 
to,  say,  500  lbs.,  but  1  w(')uld  recommend,  generally 
s])eaking,  for  reservoir  work,  600  lbs.  per  square  inch. 

Reservoir  Piers. — These  are  sometimes  built  cir- 
cular in  plan,  and  there  is  a  slight  saving  in  the  space 
occupied  by  so  doing.  It  is,  however,  more  costly  to 
construct  the  forms  in  this  sha]>e,  and  the  advantage 
of  saving  in  space  does  not  really  compensate  for  the 
increased  cost.  The  usual  ])ractice  in  this  country  is 
to  build  rectangular  piers,  and  to  chamfer  the  edges, 
say,  with  a  IK'-i"'  chamfer  to  a  10-in.  or  12-in.  square 
pier.  The  square  pier  has  the  advantage  also  that  it 
affords  a  better  seat  for  the  reinforced-concrete  beams 
carrying  the  roof  to  rest  upon. 

Reservoir  Roofs. — In  reinforced-concrete  reservoirs 
this  usually  consists  of  a  reinforced-concrete  slab  5  ins. 
or  6  ins.  in  thickness,  carried  i)y  reinforced-concrete 
beams  which  rest  on  the  piers  just  referred  to.  Some 
engineers  prefer  a  lighter  slab,  and  to  ensure  this  they 
introduce  a  system  of  secondary  beams.  For  my  own 
])art  1  do  not  care  for  the  roof  slab  to  be  of  greater 
thickness  than  6  ins. ;  5  ins.  is  preferable,  and  the  beams 
can  be  designed  accordingly.  In  calculating  the  weight 
of  the  roof  it  is  necessary  to  include  the  weight  of 
concrete  and  reinforcement  forming  the  beams  and 
slags,  also  to  allow  for  any  soil  which  may  be  spread 
on  the  roof.    This  is  usually  about  1  ft.  or  18  ins.  in 


thickness,  also  to  assume  a  thickness  of  snf)w  of,  say, 
2  ft.  It  is  necessary  to  construct  two  or  three  open- 
ings in  the  roof  for  the  pur|M)se  of  getting  to  the  inside. 
of  the  reservoir,  and  iron  ladders  are  usually  built  in 
at  these  points.  The  openings  need  not  be  larger  than 
6  ft.  by  3  ft. 

Cement  Grouting. — It  is  always  advisable  after 
short  .sections  of  the  work  have  been  completed  to 
wash  the  walls  over  with  two  coats  of  cement  grout, 
1  to  1  (sand  and  cement).  This  fills  in  any  slight 
cracks  which  may  have  occurred  on  the  surface  of  the 
concrete.  A  fortnight  should  elapse  before  the  grout 
is  applied.  No  further  cracks  on  the  surface  of  the 
concrete  will  be  likely  to  occur. 

Wetting  Concrete.— If  the  reservoir  is  being  built 
during  the  summer  months,  when  the  sun  is  likely  to 
dry  the  surface  of  the  concrete  very  rapidly,  the  latter 
should  be  frequently  wetted  so  as  to  retard  the  driving 
action  of  the  sun.  It  is  also  advisable  to  do  this  in 
high  winds. 

Size  of  Aggregate. — In  reservoir  work  the  aggre- 
gate used  in  the  construction  of  the  concrete  walls, 
floor,  piers  and  beams  of  the  reservoir  should  be  cap- 
able of  passing  through  a  J4-in.  ring ;  for  the  roof  slabs 
it  should  be  capable  of  passing  through  a  '/j-'m.  ring. 

Where  the  thickness  of  the  concrete  floor  exceeds 
9  ins.  the  aggregate  should  be  capable  of  passing 
through  a  1-in.  ring,  the  upper  4  ins.  of  the  concrete 
in  the  floor  should  consist  of  concrete,  the  aggregate 
of  which  is  capable  of  passing  through  a  ^-in.  ring. 

Reinforcement. — It  is  not  my  intention  to  advocate 
any  particular  system  of  reinforcement.  There  are 
many  in  the  market,  and  most  of  them  are  good,  and 
I  say  this  after  having  used  several  diflferent  systems 
myself.  It  is  quite  possible,  however,  and  I  strongly 
advise  you  to  adopt  this  course,  for  the  municipal  en- 
gineer to  work  out  his  own  stresses  and  design  his 
own  system  of  reinforcement. 

Thickness  of  Walls.— For  heads  up  to  10  ft.  a  5-in. 
wall  will  generally  be  found  to  be  sufficient :  a  4-in. 

MY  SON 
I  that  had  yearned  for  youth,  my  own,  again. 

And  mourned  the  wasted  hours  of  younger  days, 
I  that  had  sighed  for  Spring,  for  Summer,  when 

The  snows  of  Winter  covered  all  my  ways — 
I  that  had  prayer  for  years,  for  only  one. 
Have  found  that  prayer  answered  in  my  son. 

He  is  myself  again,  with  hopes  of  old. 

With  old  temptations  and  with  old  desires: 
He  is  myself  again — the  clay  to  mold 

Into  the  man,  and  all  the  man  aspires. 
Who  says  that  youth  returns  to  us  no  more? 
He  is  as  I  was  in  the  days  of  yore. 


In  my  own  days,  in  my  own  days  of  youth. 

Ah,  how  I  wished  a  comrade  and  a  friend! — 

To  help  me  keep  the  quiet  path  of  truth 

And  through  temptation  my  own  feet  attend. 

So  shall  I  journey  onward  by  his  side. 

His  father — yes,  his  comrade  and  his  guide. 

I  that  have  failed  shall  shape  success  in  his, 

I  that  have  wandered  point  the  proper  path, 

A  signal  when  the  signal  lights  are  dim, 

A  roof  to  fend  him  from  the  storms  of  wrath 

So  we  shall  journey  upward,  I  and  he. 

And  he  shall  be  the  man  I  meant  to  be. 

— Douglass  Malloch. 
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will  answer,  but  I  prefer  a  minimum  thickness  of  wall 
of  5  ins.  It  has,  however,  been  suggested  that  the 
-walls  should  be  increased  in  thickness  for  every  addi- 
tional 5  ft.  increase  in  head  pressure.  I  agree  with 
this  suggestion,  but  prefer  that  the  top  6  ft.  of  the 
reservoir  wall  shall  be  5  ins.  in  thickness,  and  that  the 
wall  shall  be  increased  in  thickness  by  2  ins.  for  every 
additional  6  ft.  of  its  height. 

It  is  usually  desirable  to  build  counterforts  or  but- 
tresses at  the  back  of  the  wall. 

There  is  a  saving  of  from  20  to  25  per  cent,  by 
using  reinforced  concrete  in  the  construction  of  reser- 
voirs. Some  engineers  recommend  that  the  water  face 
or  reservoir  walls  shall  be  plastered  with  1  to  1  cement 
mortar  to  a  thickness  of  J^  in.  or  .)4  in.,  but  I  do  not 
favor  this ;  I  think  it  is  unnecessary. 

Stresses. — The  elongation  of  steel  l)eing  so  much 
greater  than  that  of  concrete,  it 'is  advisable,  in  order 
to  ensure  of  the  reservoir  being  watertight,  to  limit  the 
stress  to  12,000  lbs.  per  square  inch,  and  I  think  it  is 
advisable  in  reservoir  work  to  use  bars  which  give  a 
mechanical  bond,  such  as  the  indented  bar,  twisted 
bar,  lug  bar,  or  one  of  the  other  various  types  of  bars, 
rather  than  plain  bars,  but  this  only  applies  to  reser- 
voir work,  as  plain  bars  are  admiral)le  for  all  other  re- 
inforced concrete  work. 

It  is  necessary  that  an  adequate  percentage  of  steel 
be  inserted  in  the  concrete  in  both  directions,  even 
when  the  stresses  due  to  water  pressure  occur  in  one 
direction  only,  or  otherwise  slight  cracks  may  occur. 

Backing  of  Reservoir  Walls 

Reservoirs  may  be:  (a)  Entirely  sunk  below 
ground;  (b)  partly  sunk  below  ground;  (c)  out  of 
ground. 

(a)  Reservoirs  Sunk  Below  Ground. — On  design- 
ing the  first  type  we  must  remember  that  the  reservoir 
may  be  full  or  empty.  When  empty  the  walls  will  be 
acting  as  retaining  walls  with  all  the  pressure  at  the 
back ;  when  the  reservoir  is  full  there  is  still  the  pres- 
sure of  the  soil  at  the  back  of  the  walls,  but  counter- 
acting this  is  the  water  pressure  from  within.  It  is 
therefore  desirable  that  walls  of  this  class  shall  have 
reinforcement  on  l^oth  sides,  and  not  in  the  centre  of 
the  wall,  as  had  the  reservoir  which  failed  at  Mitta- 
gong,  N.  S.  W. 

(b)  Reservoir  Partly  Out  of  Ground. — These  are 
known  as  the  cantilever  type.  In  determining  the 
width  of  the  heel  we  must  remember  that  in  an  ordin- 
ary retaining  wall  the  weight  of  the  earth  at  the  back 
of  the  wall  would  help  to  keep  the  wall  from  over- 
turning, but  with  a  reservoir  the  weight  of  water 
should  be  disregarded.  The  heel  should  therefore  be 
made  of  sufficient  width  and  thickness  to  be  stable 
when  the  weight  of  water  above  it  is  neglected.  One 
of  the  most  important  things  to  be  careful  with  in  de- 
signing a  reinforced  concrete  reservoir  is  the  arrange- 
ment of  the  bars  at  the  joint  between  the  vertical  wall 
and  the  footing. 

(c)  Reservoirs  Out  of  Ground. — These  will  l)e  sim- 
ilar in  design,  but  buttresses  are  usually  added.  The 
wall  acts  as  a  dam  to  withstand  water  pressure. 

Reservoir  Roof 

The  reservoir  roof  often  acts  as  a  tie,  and  holds  the 
reservoir  walls  together ;  the  reinforcement  is  therefore 
arranged  accordingly.  When  the  span  is  large,  how- 
ever, the  elongation  may  be  considerable,  and  it  is  then 
not  advisable  to  tie  the  walls  in  this  way,  but  to  give 
the  roof  free  sides  for  expansion. 


An  Interesting   Experience  with   Cement 
Floors 

FOR  a  long  time  the  Chief  Trade  Instructor  of 
th  Dominion  Government  Penitentiary  at  Ed- 
monton, Alberta,  was  sorely  perplexed  be- 
cause of  the  way  in  which  certain  portions 
of  the  cement  floors  in  the  institution  were  wearing 
away.  Restless  convicts  who  were  given  to  pacing  to 
and  fro  in  their  cells  wore  deep  depressions  in  the  ce- 
ment. In  the  corridors,  too,  the  floors  showed  very 
noticeable  wear  after  they  had  been  used  only  a  few 
months.  Every  time  the  floors  were  swept,  large 
(juantities  of  sand  were  gathered  up,  and  the  dust  in 
cells  and  corridors  was  very  obnoxious.  The  Chief 
Trade  Instructor  had  superintended  the  mixing  of  the 
concrete  and  the  laying  of  the  floors ;  and  he  knew  that 
the  fault  lay  not  in  the  quality  of  the  cement.  Try  as 
he  would,  he  could  not  account  for  its  apparent  soft- 
ness. One  day,  not  long  ago,  the  Chief  passed  through 
the  corridor  of  the  main  cell  block  when  the  convict 
cleaners  were  scrubbing  the  floors.  He  noticed  that 
they  used  a  very  strong  solution  of  creosote  for  cleans- 
ing and  disinfecting,  pouring  it  ahead  of  them  with 
their  brooms.  Suddenly  it  occurred  to  him  that  per- 
haps it  was  this  creosote  that  was  playing  such  havoc 
with  his  perfectly  good  floors.  He  resolved  to  experi- 
ment, and  made  two  plates,  of  the  same  proportion  of 
sand  and  cement  as  was  used  for  the  floors.  One  of 
these  he  treated  with  creosote  diluted  in  water,  ad- 
ministering the  mixture  several  times  during  the  day 
with  a  brush.  The  other  plate  was  left  untouched. 
The  following  day  he  took  uj)  the  two  plates,  and  with 
his  knife  was  able  to  scrape  off  large  quantities  of  sand 
and  cement  from  the  surface  of  the  plate  that  had  been 
subjected  to  the  creosote.  In  fact,  it  was  so  soft  that 
one  could  make  holes  in  it  with  a  sharp  stick.  The 
other  plate  was,  of  course,  hard  and  in  perfect  condi- 
tion. Needless  to  say,  the  use  of  creosote  as  a  cleanser 
and  disinfectant  for  the  cement  floors  and  walls  was 
abandoned   immediately. 


An  architect  figures  as  the  chief  character  in  the 
Russian  dramatist  Leonidas  Andreiev's  play.  "The  Life 
of  Man,"  which  has  been  produced  at  the  Lyceum 
Theatre,  Edinburgh,  for  the  first  time  outside  Russia. 
It  is  not  a  cheerful  play.  Briefly,  the  dramatist  en- 
deavors to  recount  the  life  of  a  man  from  cradle  to 
grave  in  an  atmosphere  highly  charged  with  symbol- 
ism and  thickly  pojjulated  with  mysterious  Hims  and 
Its.  Before  the  man  is  born.  Life  speaks  his  prologue. 
During  the  process  a  group  of  old  women  mow  and 
chatter  and  cynically  chronicle  the  travail  of  the  mo- 
ther. As  the  child  is  born  a  candle  is  lit — in  due 
course  to  be  snufl'ed — in  the  hand  of  Life.  The  Man's 
life  follows  thereafter  in  four  stages.  In  the  first  he 
is  living  on  love  and  dreams  with  a  charming  wife, 
while  he  fails  to  "arrive"  as  an  architect.  This  love- 
making  is  described  as  quite  the  best  thing  in  the  play, 
for  its  beauty  is  heightened  by  the  brave  challenge  of 
Poverty  and  Destiny  which  breathes  through  the 
young  people's  talk.  In  the  next  stage  the  Man  has 
"arrived."  But  his  success  and  the  cringing  suitors 
who  chase  love  from  his  home  are  rather  sketchily 
drawn.  Andreiev  is  happier  in  showing  the  return  to 
poverty,  through  a  change  in  the  popular  taste  in  ar- 
chitecture. Henceforth  he  piles  uj)  calamity  with  char- 
acteristic ardour.  The  Man's  only  child  dies,  and  he 
himself  becomes  a  dipsomaniac.  The  last  stage  shows 
his  end  in  a  delirious  death-bed. 


Illy  yi.    I1I15 


THE    CONTRACT    RECORD 


763 


Prince   Rupert's   Great   Floating   Dry  Dock, 
Now  Nearing  Completion 


COMMENCED  in  April,  1912,  it  is  expected  that 
the  (irand  Trunk  I'acilic  lloatin;,"^  dry  dock  at 
I'rince  Ru])ert,  \'>.C.,  will  he  finished  in  Sep- 
teniher  or  Octoher  next.  The  port  has  made 
great  progress  of  late,  and  there  are  now  three  first- 
class  rail  services  a  week  from  Winnipeg  to  I'rince 
Rupert.  Doubtless  this  development  will  he  still  more 
marked  when  the  dry  dock  is  completed.  The  dock 
is  being  built  by  the  (irand  Trunk  Pacific  Railway 
Ccmipany  at  an  estimated  cost  of  $2,.S00,0CX). 

The  land  and  wharf  area  is  17  acres.  The  dock  is 
in  three  units,  the  extreme  length  of  the  dock  over  all 
being  600  feet,  with  a  lifting  capacity  of  20,000  tons. 
The  middle  section  is  270  feet  long,  with  a  lifting  ca- 
pacity of  10,000  tons,  and  the  two  end  sections  are  each 
165  feet  long,  with  a  lifting  capacity  of  5,000  tons 
each.  In  addition  to  the  units  with  steel  wings,  there 
are  twelve  wood  pontoons.  The  latter  are  removable 
and  self-docking.  This  feature  allows  of  the  use  (;f 
two  or  more  pontoons  for  salving  wrecks,  under  cer- 
tain conditions,  or  enables  three  ships  to  be  docked  at 
once,  as  each  section  works  independently.  The  com- 
bination of  wooden  pontoons  and  steel  side  walls  or 
wings  is  believed  to  furnish  the  most  durable,  as  well 
as  the  most  economically  maintained,  floating  dock. 
The  pontoons  being  wet  all  the  time,  the  timber  last.s 
indefinitely,  unless  attacked  by  marine  borers,  but  this 
danger  is  carefully  guarded  against.  The  wings,  be- 
ing wet  and  dry  alternately,  must  be  of  steel.  The 
l)ontoons  are  of  lumber,  sheathed  with  four  layers  of 
felt,  a  layer  of  galvanized  sheet  iron,  and  an  outer 
layer  of  creosoted  ])lanking.  liach  layer  is  swabbed 
with  a  mixture  of  i)ine  tar  and  arsenic,  which  makes 
it  safe  against  toredo. 

The  entire  dock,  which  has  a  draft  of  30  feet  over 
the  blocks,  can  be  pumjied  out  in  one  and  a  half  hours. 
The  plant  is  e(jui])pcd  with  the  most  modern  machin- 
ery, including  on  the  dock  three  air  com])ressors  of  500 
cubic  feet  each,  and  twehe  24-in.  centrifugal  pumi)s, 
electrically  driven.  The  ship  shed  is  ecpiii)ped  with 
two  10-ton  travelling  cranes.  A  fifty-ton  shear  leg 
derrick  is  on  the  dock,  and  can  be  used  for  handling 
boilers  and  heavy  machinery  in  and  out  of  ships. 

The  power  house,  which  is  104  x  148  feet,  is  con- 
structed of  steel  and  concrete,  and  contains  two  1,000 


kw.  turbine  generators  and  a  lar^c  air  compressor.  A 
system  of  underground  electrical  conduits  has  i)eeii 
installed  throughout  the  shipyard,  as  well  as  compress- 
ed air  lines.  About  2,600  h.p.  will  he  developed.  The 
power  house  will  contain  six  400  h.p.  water  tube  boil- 
ers supplied  with  automatic  stokers,  chain  grate  type, 
such  as  are  known  to  give  satisfaction  with  Pacific 
Coast  coal.  The  air  compressor  (steam  driven)  is  of 
1,500  cubic  feet  capacity. 

ISesides  the  dock  proper  and  the  power  house,  there 
are  foundry,  75  x  1.50  feet;  machine  shop,  75  x  150 
feet;  boiler  and  blacksmith  shop,  7?  x  150  feet;  ship- 


G.T.R.  dry  dock  at  Prince  Kupcrl.  B.C..  sliowlnj  pontoons  10.  11  and  12 

under  conMructlon.  under  shipbuilding  shed.      Each  ponloon  It  130 

feet  long.    Note  the  m  ft.  overhani!  of  shed,  which  cairict 

two  lO'lon  travelling  cranes,  electrlcaJlyoperated. 

building  shed,  160  x  300  feet ;  side  launching  plat- 
form, 440  X  80  feet.  The  chimney  fin  the  power  house 
is  175  feet  high  by  11  feet  diameter. 

Each  sho])  and  the  |)owcr  house  is  equipped  with 
a  15-ton  electrical  overhead  crane,  while  the  ship  shed 
has  wood-working  machinery,  and  also  overhead 
cranes  arranged  to  build  vessels  under  cover  over  per- 
manent launchways. 

The  following  is  a  list  of  the  machiner)-  in  the  ma- 
chine, boiler  and  blacksmith  shops: — I'ond  engine 
lathe   76  ins.   x  62  ins.,  engine   lathe  42  ins.,  double 


General  view  of  the  Prince  Rupert  dry  dock. 
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G.T.R.  dry  dock  at  Prince  Rupert,  B.C.,  showing  a  portion  of  the  middle 

section  of  floating  dry  dock  under  construction.      Its  lifting 

capacity  will  be  20,000  tons. 


ang^le  shear,  eiif^ine  lathe  26  ins.  D.B.G.,  heavy  verti- 
cal drill  30  ins.,  tool  makers'  lathe  16  ins.  x  10  ft..  Cox 
pipe  threader  6  ins.,  style  "F"  Yankee  Drukk  grinder. 
Acme  single  bolt  cutter  2  ins.,  4  Fisher  &  Morris  an- 
vils 300  lbs.,  4  sets  B.S.  hand  tools,  2  LeL'.lond  B.G. 
engine  lathes  18  ins.  x  10  ft.,  Arm  Mouller  radial  drill 
3  ft.,  Xiles  horizontal  milling  machine.  Niles  boring 
mill  10  ft.,  LeBlond  No.  4  Universal  milling  machine, 
planer  72  ins.  x  72  ins.  x  20  ft.,  B.G.  crank  shaper  24 
ins..  Universal  radial  drill  6  ft.,  No.  3  single  punch. 
No.  3  single  shear,  vertical  drill  25  ins.,  plate  planer 
16  ft.,  4  Buffalo  Forge  No.  0-C,  double  punch  and 
shear  No.  6,  Niles  flanging  clamp  14  ft.,  S.  F.  steam 
Iiammer  1,200  lbs.,  and  set  No.  4  Niles  bending  rolls. 

The  material  used  in  the  construction  of  the  dock 
^vas: — Lumber  in  12  pontoons,  4,000,000  feet;  galvan- 
ized fastenings  in  pontoons,  400  tons ;  weight  of  each 
l)ontoon,  490  tons;  lifting  capacity  of  each  pontoon, 
1,700  tons;  bolts  and  spikes,  360  tons;  steel  in  wings 
of  dock,  2,400  tons;  rivets  in  dock,  500,000;  white  pine 
wedges  for  caulking  pontoons,  800,000;  paint  on  wings 
of  dock,  13,000  gals.;  fireproof  roofing,  130,000  sq.  ft.; 
luml^er  in  wharf,  3,000,000  feet ;  piling  in  wharf,  268,- 
000  lin.  ft.,  and  filling  in  yards,"  etc.,  303,000  cu.  yds. 

By  August  1st  next  the  dock  wil|  be  in  a  position 
to  use  a  portion  of  the  plant  including  the  50-ton  der- 
rick, machine,  boiler,  shipbuilding  shops,  and  foun- 
dr}',  and  enough  of  the  floating  drydock  to  handle  a 
ship  450  feet  long  of  any  tonnage. 

The  engineers  who  designed  the  dock  and  who  are 
in  charge  of  construction  are  Messrs.  Frank  E.  Kirby 
and  \Vm.  T.  Donnelly,  of  New  York,  with  Mr.  J.  H. 
Pillsbur}',  of  I'rince  Rupert,  B.C.,  acting  as  their  local 
represertative  on  the  work.  Mr.  Chas.  N.  Crowell,  of 
Prince  Rupert,  is  general  manager  and  stiperintendent 
of  the  drydock. 


G.T.R.  drydock,  Prince 'Rupert,  B.C.,  Administration  building  completed. 


Removing  Stains  from  Stonework 

IN  the  first  place,  it  cannot  be  insisted  upon  too 
strongly  that  no  stone  now  accepted  as  a  stand- 
ard in  the  market  contains  within  itself  the  ele- 
ments of  staining  or  discoloration.  It  may  change 
its  color  somewhat  in  weathering,  but  this  will  be  in 
the  way  of  a.  mellowing  of  tone,  and  will  give  no  un- 
sightly blotches.  This  is  proved  by  the  natural  ex- 
posure of  the  rock  in  the  quarry.  Where  there  is  stain- 
ing in  the  walls  of  a  building,  it  can  safely  be  set  down 
to  faults  in  the  setting,  or  to  some  cause  extraneous  to 
the  stone  itself. 

The  most  prolific  source  of  trouble,  says  a  writer 
in  "Stone,"  is,  of  course,  the  cement  that  is  used  in  set- 
ting the  stone.  (Ordinary  Portland  cement  will  badly 
stain  almost  any  stone.  Various  so-called  "non-stain- 
ing cements"  are  widely  heralded,  but  it  is  the  univer- 
sal experience  of  stonemen  that  little  dependence  can 
be  placed  on  these.  In  the  old  days,  before  cement 
was  so  widely  used,  architects  rarely  had  to  complain 
of  staining.  There  are  thousands  of  buildings  that 
have  stood  for  half  a  century  or  more  that  show  only 
the  kindly  mellowing  of  time,  save  for  the  effect  of 
smoke  and  dust  incidental  to  city  life. 

Architects  will  specify  very  particularly  that  stone 
be  set  in  cement  mortar  and  think  that  they  guard 
against  all  trouble  if  they  require  the  back  and  sides 
of  the  stone  to  be  coated  with  waterproof  paint.  Un- 
doubtedly a  good  paint  is  much  protection,  but  the 
difficulty  is  to  coat  the  beds  and  joints  of  each  stone 
clear  to  the  face.  A  narrow  strip  left  unpainted  will 
permit  the  carrying  of  the  discolorating  moisture  from 
the  cement  to  the  face  of  the  stone  by  capillarity. 

All  of  this  trouble  could  be  avoided  if  the  archi- 
tects would  only  insist  that  the  stone  be  set  entirely 
in  lime  mortar,  made  in  the  following  proportions: 
one  part  lime  and  three  parts  sand.  The  lime  to-  be 
thoroughly  slaked  and  the  sand  well  tempered ;  all 
mortar  to  lie  in  the  pile  at  least  twenty-four  hours  be- 
fore using ;  all  sand  to  be  clean,  coarse,  and  free  from 
loam.  If  the  most  delicate  stone  is  set  in  mortar  as 
above,  and  the  back  of  the  stone  plastered  w-ith  the 
same  mortar,  it  positively  will  not  stain.  There  is 
another  way  in  which  stone  may  be  stained — -by  the 
drippings  from  concrete  floors  or  roofs.  In  such  cases 
the  discoloring  moisture  runs  down  the  face  of  the 
stone,  and  no  painting  of  the  back  or  beds  can  afford 
any  protection.  The  utmost  care  in  superintending 
the  construction  is  the  (jnly  safeguard  from  this  dis- 
figurement. 

Cement  stains  cannot  be  eradicated  by  any  wash, 
or  other  treatment.  Fortunately,  they  are  apt  to  bleach 
out  in  time  under  the  influence  of  the  sun  and  the 
weather.  The  architect  and  the  owner  alike  are  nat- 
urally greatly  exercised  when  cement  stains  appear,, 
and  try  to  seek  some  immediate  remedy.  The  only, 
thing  to  do  is  to  have  patience  and  wait  for  the  natur-' 
al  bleaching,  which  may  take  weeks  or  even  months. 
The  stone  setter,  anxious  to  leave  a  building  in  spick 
and  span  condition,  may  suggest  that  it  be  washed 
down  with  muriatic  acid.  This  should  never  be  per- 
mitted. The  acid  may  take  out  some  of  the  stains 
for  the  moment,  but  it  burns  the  surface  and  eventu- 
ally will  discolor  even  those  portions  that  escaped 
the  original  staining.  , 

There  was  a  time  when  scrubbing  with  wire 
brushes  was  permitted,  but  this  has  generally  been 
discarded,  since  its  bad  effects  have  been  recognized. 
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It  is  iin])()ssil)le  to  use  wire  brushes  without  leaving  a 
c'oatiiij;  of  iron  tjn  the  surface  of  the  stone,  and  this  is 
Ixnuul  to  leave  a  wf)rse  stain  than  it  corrects. 

The  sand  blast  is  sometimes  em])loyed,  but  gen- 
erally for  old  buildings  that  have  become  discolored 
from  smoke  and  soot.  This  method  should  always  be 
discouraged.  The  sand  strikes  the  stone  with  a  tre- 
mendous impact.  It  destroys  the  "skin"  which  forms 
on  the  surface  of  the  stone  by  deposition  of  mineral 
ingredients  on  the  evajxiration  of  the  interstitial  water. 
It  also  stuns  the  grains  or  crystals  of  the  stone  and 
tends   to  hasten   the   weathering. 

The  very  best  treatment  of  stone  to  remove  smoke, 
soot,  dirt,  mortar,  etc.,  is  a  simple  washing.  A  recipe 
that  is  recommended  by  stonemen  of  the  widest  ex- 
perience is  as  follows:  ])repare  a  wash  of  soft  water 
and  about  one  and  one-half  bars  (jf  common  laundry 
soap.  Boil  until  the  soap  has  been  thoroughly  dis- 
solved.     Add   a    tine,   clean,   gritty   sand    (white    pre- 


ferred) and  mix  to  about  the  consistency  of  putty. 
While  mixing  add  about  five  tablespfjonfuls  of  am- 
monia to  a  bucket  of  water.  With  this  preparation 
scrub  the  surface  with  a  stiff  scrubbing  brush,  wash 
down  with  a  stream  of  water  from  a  hose,  and  then 
go  over  it  again  with  a  scrubbing  brush. 

While  any  building  may  need  a  cleaning,  a  great 
deal  of  the  staining  could  be  avf)ided  if  more  care  were 
taken.  While  speaking  of  the  evil  eflfects  from  cement 
and  the  drip])ing  (if  dirty  water,  there  are  other  things 
to  be  guarded  against.  The  rust  from  improj>erly  pro- 
tected iron  or  steel  and  the  verdigris  from  copper  or 
bronze  sheathing  have  disfigured  many  a  fine  struc- 
ture. The  writer  knows  of  one  very  costly  building 
where  the  oil-saturated  exhaust  steam  from  hoisting 
engines  was  discharged  directly  against  the  facade. 
What  wonder  if  this  is  permanently  stained?  Doubt- 
less the  architect  is  speculating  as  to  the  cause  of  the 
discoloration,  and  is  inclined  to  blame  the  stone. 


The  Design  of  School  Buildings,  with  Special  Reference 
to  the  William  Whyte  School  at  Winnipeg 

Specially  contributed  by  Col.  J.  B.  Mitchell,  Commissioner  of  School  Buildings,  Winnipeg 


TIIR  planning  of  modern  public  schools  has  been 
standardized  probably  to  a  greater  extent 
than  any  other  type  of  building,  but  the  pro- 
gramme of  scho()l  routine  (which  may  vary 
in  each  community)  really  determines  its  general  lay- 
out. The  location  of  offices,  toilets,  etc.,  the  connec- 
tions and  the  grouping  of  special  departments,  become 
more  or  less  automatic.  In  Winnipeg,  the  conditions 
which  the  School  Board  has  had  to  face  for  several 
years — tlfat  of  providing  accommodation  for  an  an- 
nually increased  attendance  of  over  ten  per  cent. 
(reckoning  in  accurate  daily  averages  as  shown  by  the 
rolls),  has  resulted  in  the  ado])ti()n  by  the  Board  of 
certain  definite  princi])les  in  regard  to  the  planning  of 
new  schools.  During  the  past  year,  three  splendid 
new  schools  have  been  added  to  Winnipeg's  list. 
These  buildings  are  of  the  most  approved  design — 
both  in  regard  to  cunstruction  and  c<|uipment,  and  tes- 
tify to  the  established  policy  of  the  l'>oanl  to  provide 
the  best  of  everything  for  educational  purposes. 

Tile  class  rooms  are  designed  to  accommodate  a 
maximum  of  fifty  pupils,  and  follow  the  same  general 
scheme  in  all  schools.  They  range  in  size  from  25  ft. 
X  i3  ft.  to  26  ft.  X  35  ft.,  according  to  the  size  of  desks 
which  are  to  be  used,  senior  classes  requiring  the 
larger  desks,  individual  desks  being  used.  The  door 
is  always  at  the  right-hand  front  corner  of  the  room, 
near  the  teacher's  desk,  and  a  4-ft.  wide  wardrobe,  for 
the  children's  clothes,  runs  across  the  rear  of  each 
room.  Access  to  this  wardrobe  is  only  provided  from 
the  class, room  through  arched  openings,  one  at  either 
end.  There  is  no  door  communicating  directly  with 
the  corridor.  I'lackhoards  of  best  natural  slate  extend 
along  the  front  and  right-hand  walls.  The  rooms  are 
so  arranged  that  the  light  enters  over  the  puijil's  left 
shoulder,  and  generous  transoms  of  prismatic  glass 
carry  light  to  the  side  of  the  room  remote  from  the 
windows.  Artificial  light  for  evening  work  is  pro- 
vided bv  sixteen  4()-watt  bowl-frosted  Tungsten  lamps, 
evenlv  distributed  over  the  entire  ceiling  area,  and 
controlled  by  two  sei)arate  switciies,  thus  giving  two 
intensities  of  illumination.  The  tloor  heights  are  uni- 
formlv   12  ft.   10  ins.,  which  allows  two  equal   flights 


of  eleven  7-in.  steps  between  flcwrs.  The  main  corri- 
dors are  of  liberal  width,  approximately  fourteen  feet 
wide. 

Every  possible  precaution  is  taken  against  fire,  no 
wood  entering  into  the  construction  of  the  school, 
other  than  window  and  door  frames  and  interior  trim. 
The  bearing  walls  are  of  brick,  the  partition  walls  are 
of  metal  lath  and  plaster,  and  all  Hoors  are  of  rein- 
forced concrete.  Access  to  the  dififerent  floors  is  pro- 
vided by  iron  stairca.ses  enclosed  in  fireproof  stair- 
halls,  which  are  separated  from  the  main  corridot  b\ 
copper-covered  firedoors,  with  wire  plate  glass  |)ancl>. 
and  transoms.  The  roof  is  of  .slow-burning  mill  con- 
.struction,  on  steel  trusses,  and  is  cc)vered  with  asbe.s- 
tos  shingles.  When  buildings  are  three  storeys  in 
height,  two  metal  spiral  fire-chutes  arc  provided,  one 
on  either  side  of  the  building,  the  d<K>rs  to  which,  on 
each  floor,  are  fitted  with  anti-panic  bolts,  red  lights  in 
the  corridors  indicating  the  fire  exits.  Tw<i  fire-hose 
cabinets  are  located  on  each  flcxir  in  a  prominent  plact 
ready  for  instant  use. 

.Among  the  most  important  sanitary  features  of 
Winnipeg  .schools  are  the  rtiH>rs,  which  are  of  joint- 
less  composition  throughout,  a  cove  base  of  the  same 
material  carrying  eight  inches  up  the  wall  in  all  cases. 
In  the  toilet  rooms,  this  ba.sc  is  continued  to  a  height 
of  five  feet,  thus  forming  a  smooth,  clean  dado.  There 
is  practically  no  place  in  the  building  where  dust 
can  collect.  .Ml  the  do<irs  are  of  the  flush  veneer 
"slab"  type  with  trim  on  only  the  class-room  side  of 
the  openings,  the  jambs  and  soffits  elsewhere  being 
bullnosed  to  die  on  the  frame  which  is  finished  with  a 
suitable  mould.  Metal  picture  mould,  finishing  flush 
with  the  plaster,  is  installed  wherever  desirable. 

Lavatories  and  toilets  for  both  boys  and  girls  are 
distributed  in  the  basement  and  on  the  second  fliKirs. 
while  those  for  use  of  teachers  are  in  private  rooms 
off  the  offices.  The  toilet  fixtures  include  wall-outlet 
and  floor-outlet  water  closets,  operated  by  flush  valves, 
and  individual  porcelain  urinal  stalls,  which  are  of  the 
upright  type,  with  fltmr  outlets,  and  are  provided  with 
concealed  metal  flush  tanks  of  4-gallon  capacitv.  ar- 
ranged to  flush    automatically    every    three    minutes. 
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All  fixtures  are  separated  by  means  of  slate  partitions 
on  metal  framing,  and  are  locall}'  vented  by  exhaust 
fans.  Porcelain  hand-bowls,  with  self-closing  cocks 
for  hot  and  cold  water,  are  installed,  and  in  the  base- 
ment are  located  shower  baths  for  both  sexes.  On 
each  floor  are  two  drinking  fountains,  each  with  four 
outlets — controlled  by  push  buttons. 

riesides  lighting  and  power,  the  electrical  contract 
calls  for  a  complete  system  of  clocks  and  bells  oper- 
ated from  a  central  station.  The  master  clock,  which 
is  situated  in  the  lower  halls,  is  equipped  with  a  pilot 
clock,  which  controls  all  the  secondaries,  and  with  a 
programme  to  operate  the  bells  which  announce  the 
I^eriods  for  all  lessons,  races,  lunch  hour,  etc.,  during 
the  day.  The  Principal's  office  has  telephonic  com- 
munications with  all  the  rooms,  but  there  is  no  inter- 
communication between  the  rooms. 

For  conver^ience  and  thoroughness  in  cleaning  the 
building,  a  two-sweeper  vacuum  cleaner,  of  the  rotary- 
valve  type,  with  wet  separator,  is  installed.     Electri- 


system.  Exhaust  fans  take  care  of  all  foul  air  from 
the  toilets  and  lavatories. 

Steam  is  not  used  as  the  motive  power  for  the  dif- 
ferent apparatus,  for  two  reasons.  In  the  first  place 
electric  current  in  Winnipeg  is  very  cheap,  and  sec- 
ondly, high  p'ressure  j^lants  are  not  operated  as  eco- 
nomically as  low-pressure,  and  a  low-pressure  s3-stem 
would  not  drive  machinery.  There  are  no  register 
faces  on  the  outlet  vent  openings  which  are  at  floor 
level,  but  the  floor  and  base  are  carried  into  and 
around,  and  the  wall  above  is  plastered  and  painted 
exactly  like  the  dado  in  the  room.  With  this  arrange- 
ment, the  presence  of  any  dirt  is  at  once  ai)pareiit,  and 
there  is  no  difficulty  whatever  in  removing  it  entirely. 
In  all  cases  the  heat  openings  are  located  near  the 
ceiling  and  have  vertical  deflectors  of  galvanized  iron, 
covered  with  a  mesh  wire  guard,  all  painted  to  match 
the  wall  of  the  room. 

The  total  accommodation  provided  by  the  three 
new  Winnipeg  schools  is  as  follows : — King  Edward 


^LUd^^ 
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Front  elevation,  William  Wliyte  School,  Winnipeg. 


cally  driven  by  a  7j/2  h.p.  motor,  this  machine  has 
capacity  to  exhaust  40  c.f.m.  of  air  from  each  outlet 
(the  hose  being  attached)  while  maintaining  a  vacuum 
of  12  inches  mercury.  Compressed  air  may  be  gener- 
ated by  reversing  the  action  of  the  motor  through  a 
two-throw  switch.  An  "unloading"  device,  which 
compensates  when  only  one  sweeper  is  used,  ensures 
the  economic  o])eration  of  the  ])lant. 

All  rooms  are  warmed  and  ventilated  b)'  fresh  air 
taken  directly  from  the  outside,  which  is  first  tem- 
pered by  being  passed  through  heating  coils,  then 
washed  by  passing  through  the  air  washer,  then 
through  the  reheating  coils  into  the  fan,  whence  it  is 
distributed  equally  to  the  rooms.  The  heat  in  the 
rooms  is  supplemented  by  direct  steam  radiation.  The 
steam  is  generated  by  two  low-pressure  boilers,  with 
gravity  return.  Condensation  in  the  case  of  basement 
radiation  and  the  heating  coils  is  drained  into  a  com- 
mon receiver  fitted  with  a  float  switch  operating  a 
motor-driven  i)ump,  which  returns  the  condensation 
to  the  boilers. 

An  automatic  thermostatic  system  is  connected 
with  and  controls  the  temj^erature  of  the  coils  and  ra- 
diation. The  roof  dam])ers,  which  control  the  escape 
of  all  vitiated  air,  are  opened  and  closed  by  the  same 


No.  2,  1,000;  WiUiam  Whyte,  1,000;  Earl  Gray,  1,300; 
total,  3,.300. 

Of  these  schools  the  William  Whyte  (while  follow- 
ing the  general  princi])les  of  design  described  above) 
has  several  particularly  attractive  features.  In  plan 
it  is  practically  rectangular,  measuring  164  feet  by  65 
feet.  The  cornice  at  the  attic  floor  level  is  50  feet 
above  the  finished  grade  line.  The  three  upper  floors 
are  faced  with  bufif  sand-lime  brick  of  local  manufac- 
ture, laid  up  in  red  mortar,  and  rest  on  a  9-ft.  plinth 
of  rock-faced  Tyndall  stone  (in  alternate  wide  and 
narrow  courses)  which  forms  the  basement  storej'. 
All  exterior  walls  are  lined  with  hollow  brick  on  edge, 
and  are  waterproofed  below  the  grade  by  cement  and 
"Ceresit."  Stone  is  also  used  for  window  sills,  belt 
courses,  and  other  e.xterior  trim,  in  which  capacity  it 
harmonizes  with  the  general  coltir  scheme  and  relieves 
the  monotony  of  any  large  wall  surface.  The  pitch 
roof,  which  forms  the  attic,  is  bell-shaped,  covered 
with  gray  asbestos  shingles  laid  "diamond  ])attern" 
and  finished  with  a  substantial  cornice  projecting  two 
feet  from  the  wall. 

The  interior  walls  and  ceilings  are  plastered  and 
covered  with  waterproof  paint  on  the  uj^i^er  floors. 
In  the  basement  special  damp-resisting  paint  is  used. 
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Ground  floor  plan,  William  Whyte  School. 


The  whole  has  an  "ej^g-shell"  iiiiisli.  Tlie  ceilings  are 
vvliite,  softened  with  the  merest  suggestion  of  green, 
so  as  to  reflect  the  light  without  offending  the  ej'e. 
The  upper  walls  are  a  light  cream,  and  the  dado,  which 
is  in  constant  danger  of  being  soiled,  is  made  quite 
dark — green  in  most  cases.  These  colors  were  se- 
lected as  Ijcing  the  most  practical  to  use,  in  view  of 
the  danger  of  "burning,"  which  invariably  manifests 
itself  in  new  walls.  The  floors  are  light  brown  in  the 
centre,  with  a  border  and  base  of  rich  warm  red,  which 
reaches  up  to  the  green  of  the  dado.    The  rather  dark 


fumed  effect  of  the  oak  trim  harmonizes  with  the  gen- 
eral scheme. 

In  addition  to  the  seventeen  rooms  wliere  regular 
classes  are  conducted,  there  are  special  departments 
for  girls,  located  on  the  third  floor,  where  thej'  do  not 
interfere  with  the  rest  of  the  school,  and  where  they 
are  easily  accessible  to  the  older  pupils  and  to  pupils 
from  outside  schools.  This  special  unit  includes  two 
domestic  science  kitchens  of  twenty-four  tables  each, 
equipped  with  individual  gas  cookers,  besides  gas  and 
electric  ranges,  a  large  sewing  room — including  one 


ThIrJ  floor  pl.in.   William  Whyte  School 
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hundred  and  twenty  individual  lockers,  a  demonstra- 
tion apartment  for  instruction  in  household  manage- 
ment, together  with  a  laundry  having  twelve  tubs, 
ironing  boards,  mangle,  clothes  drier,  etc. 

In  accordance  with  the  Board's  policy  regarding 
the  larger  schools,  a  caretaker's  quarters  has  been  pro- 
vided on  the  third  floor.  This  apartment  has  a  separ- 
ate entrance,  and  separate  stairs,  and  is  equipped  with 
an  electric  clock,  a  telephone  to  the  principal's  office, 
and  a  vacuum  cleaner  outlet  similar  to  the  rest  of  the 
building. 

The  total  cubic  contents  of  the  building  are  884,630 
cubic  feet.  The  contract  price,  exclusive  of  heating 
and  ventilating,  was  $121,640,  and  the  cost  of  erection 
worked  out  at  $13.75  per  cubic  foot.  The  contract  for 
heating  and  ventilating  was  awarded  at  the  figure  of 
$16,570,  and  worked  out  at  $1.87  per  cubic  foot.  The 
total  unit  cost  was  $15.62  per  cubic  foot. 

Dealing  with  these  figures  in  another  manner,  the 
total  cost,  including  heating  and  ventilating,  was  $138,- 
210.  Twenty-four  rooms,  costing  $138,210,  worked 
out  at  $5.7.59  a  room,  and,  with  fifty  pupils  to  a  room, 
at  $115  a  pupil.  Vive  per  cent,  of  this  $115  gives  an 
annual  cost  of  ^5.7?  per  pupil  for  accommodation. 

These  prices  compare  favourably  with  those  for 
schools  of  a  sinlilar  type  erected  elsewhere  in  Canada 
and'  the  United  States.  In  Boston,  twenty-two  build- 
ings average  a  unit  cost  of  22  cents  per  cubic  foot,  and 
in  St.  Louis  eight  schools  show  an  average  cost  of  ITyi 
cents.  Similar  buildings  in  Montreal  cost  about  20 
cents  per  cubic  foot. 

In  conclusion,  may  I  be  allowed  to  express  the 
opinion  that  no  public  money  spent  in  Canada  is  pro- 
ductive of  such  l)eneficial  results  as  the  money  spent 
in  providing  the  girls  and  boys  of  to-day  (who  in  a 
few  years  will  be  guiding  Canada's  destiny)  with  a 
proper  education.  In  this,  first-class  school  buildings 
liave  an  appreciable  effect. 


Gravel  is  about  the  only  hard-surfacing  road  ma- 
terial Iowa  has,  and  an  experimental  two-course 
water-bound  road  1^4  miles  long  of  that  material  will 
be  built  this  year  in  Webster  County  just  east  of  Fort 
Dodge.  The  road  is  for  the  purpose  of  testing  out 
the  gravel  along  modern  lines  to  meet  hard-surfacing 
conditions.  It  is  to  be  a  joint  affair  participated  in  by 
the  city,  county.  State  Highway  Commission  and 
good  roads  section  of  the  Engineering  Experiment 
Station  at  Iowa  State  College.  The  road  will  be  16  ft. 
wide,  8  ins.  thick  in  the  centre  and  6  ins.  at  the  sides. 
Frequent  tests  will  insure  the  proper  proportions  of 
gravel  and  clay  binder.  A  coat  of  oil  will  probably 
be  applied  one  or  two  months  after  construction  has 
been  completed. 


At  the  recent  sitting  of  the  Dominion  Railway 
Board  in  Vancouver  an  application  was  made  for  an 
order  directing  the  Vancouver,  Victoria  &  Eastern 
Railway  to  commence  the  construction  of  freight  and 
passenger  terminals  on  False  Creek,  as  provided  for  in 
the  agreement  entered  into  between  the  city  and  the 
railway  company  on   May   16,   1910. 


Amendments  recently  made  to  the  building  by- 
laws of  the  city  of  Victoria  effect  a  substantial  re- 
striction in  existing  fire  limits,  and  also  the  right  to 
effect  repairs.  Hereafter  new  work  on  a  building  dam- 
aged by  fire  within  the  fire  limits  will  be  limited  to 
25  per  cent,  of  the  value  of  the  structure. 


The  Use  of  Large  Stone  Chips  in  the  Main- 
tenance of  Bituminous  Roads 

THE  Maryland  Highway  Commission,  of  which 
Henry  G.  Shirley  is  chief  engineer,  after  an 
experience  with  the  maintenance  of  bitumin- 
ous roads  extending  over  several  years,  has 
(says  our  Chicago  contemporary.  Engineering  and 
Contracting)  adopted  the  practice  of  using  stone  chips 
at  least  1  in.  in  size.  The  chips  are  spread  over  the 
surface  of  the  road,  at  seasons  of  the  year  when  the 
bitumen  is  soft,  in  an  even  layer  one  stone  thick,  and 
rolled.  The  rolling  forces  the  stones  into  the  surface 
of  the  road  until  they  are  flush  with  the  pavement. 
When  completed  the  surface  has  somewhat  the  ap- 
pearance of  a  mosaic.  Hard  blue  limestone  is  used, 
and  has  been  found  to  be  quite  satisfactory  for  this 
purpose. 

The  reason  for  the  method  of  maintenance  adopted 
is  obvious.  It  has  been  universally  found  in  practice 
that  small  stone  chips  are  either  quickly  ground  to  a 
powder  by  iron-shod  traffic  or  are  in  a  large  measure 
swept  from  the  road  surface  by  automobile  traffic. 
The  use  of  sand  is  now  quite  generally  avoided  by 
maintenance  engineers,  on  the  ground  that  it  tends  to 
build  a  mat  or  pad  that  becomes  unmanageable  when 
thick,  and  also  greatly  increases  the  danger  of  waves 
in  the  pavement  due  to  the  pushing  of  the  bituminous 
surface  occasioned  by  the  continual  passage  of  auto- 
mobiles, usually  travelling  in  a  single  direction  on  one 
side  of  the  road. 

While  this  method  of  surface  maintenance — or, 
more  properly,  surface  improvement — is  not  new  from 
an  experimental  standpoint — similar  work  having  been 
done  by  Major  Crosby,  the  former  engineer  for  the 
commission — its  application  to  road  maintenance  work 
on  a  large  scale,  such  as  is  in  progress  in  Maryland,  is 
an  innovation.  From  the  standpoint  of  the  road  user 
it  possesses  advantages.  The  exposed  stones  roughen 
the  surface  and  reduce  the  slipperiness  of  the  pave- 
ment. Slipperiness  has  always  been  a  fault  of  biutm- 
inous  treated  country  roads,  especially  since  many  of 
the  horses  that  travel  them  are  not  sharp  shod.  The 
danger  of  automobiles  skidding  is  also  reduced.  From 
the  standpoint  of  increasing  the  life  of  the  road  the 
reduction  in  slipperiness  permits  the  use  of  a  relatively 
higher  crown,  thereby  insuring  thorough  drainage  of 
the  surface  and  increasing  the  durability  of  the  road, 
the  practice  of  most  road  engineers  being  to  use  as 
much  crown  as  limiting  conditions  will  permit.  In 
this  connection  it  may  be  said  that  experience  has 
demonstrated  in  the  city  of  Washington  that  asphalt 
streets  and  roads  built  with  a  high  crown  have  usu- 
ally a  longer  life  than  those  streets  or  roads  on  which 
less  crown  is  used. 

While  the  labor  cost  of  applying  large  stone  chips 
in  this  manner  is  necessarily  increased  somewhat,  the 
road  surface  is  improved  by  the  thorough  ironing  out 
it  is  given  by  the  roller.  The  greater  availability  of 
the  supply  of  larger  stone  is  also  a  factor  worthy  of 
consideration  in  many  sections  of  the  country.  It  is 
frequently  difficult  to  secure  an  adequate  supply  of 
3/2-inch  and  ^-inch  stone. 

It  is  believed  that  the  incorporation  of  large  stone 
chips  into  the  surface  of  the  road  is  worthy  of  the  con- 
sideration of  engineers  engaged  in  both  maintenance 
and  construction  work.  While  difficulties  are  encoun- 
tered and  careful  workmanship  is  required,  the  results 
obtained  are  of  sufficient  value  to  warrant  the  addi- 
tional cost. 
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The  Dominion  Observatory,  Little  Saanich 
Mountain,  Victoria,  B.  G. 

Till"  liuildiiig-  and  doiiic  to  contain  the  {j^rcat  12- 
incli  reflecting  telescope,  which  is  to  he  lo- 
cated near  Victoria,  B.  C.,  is  to  be  built  en- 
tirely of  steel,  cased  inside  and  out  with  sheet 
metal.  There  is  to  be  a  continuous  passage  between 
these  inside  and  outside  coverings  to  allow  for  the 
circulation  of  air,  the  entrance  being  through  oi)enings 
at  the  bottom  of  the  building  and  the  exit  through 
louvred  o])enings  at  the  top  of  the  dome.  The  pur- 
pose of  this  ventilating  between  the  walls  is  to  keep 
the  middle  of  the  dome  during  the  day  at  the  shade 
temperature,  thus  preventing  the  heating  of  the  in- 
terior and  the  disturbance  of  the  form  and  definition 
of  the  mirror  by  great  changes  of  temperature.  The 
purjiose  of  constructing  the  building  and  dome  entire- 
ly of  metal  is  to  allow  the  whole  surrounding  of  the 
telescope  to  rapidly  attain  the  air  temperature  after 
sundown.  Otherwise,  the  definition  of  the  star  images 
is  seriously  affected. 

The  building  is  66  ft.  in  diameter  and  nearly  75  ft. 
high,  the  centre  of  motion  of  the  telescope  being  about 
40  ft.  above  the  ground.  The  dome  is  revolved  by 
electric  motor,  and  the  entire  handling  of  the  tele- 
scope, whose  moving  parts  weigh  40  tons,  is  also  per- 
formed by  electricity ;  seven  motors  and  numerous 
electric  clutches  being  required  for  this  purpose. 
The  shutter  opening  is  15  feet  wide,  extending  6  ft. 
beyond  the  zenith.  An  electrically  operated  observ- 
ing ])latforni,  to  enable  the  upper  end  of  the  telescope 
tube  to  he  reached  in  any  position,  moves  up  and 
down  in  the  shutter  opening.  Blinds  or  wind  screens 
are  also  provided,  moving  up  from  the  top  to  prevent 
the  shaking  of  the  telescope  by  the  wind. 
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"Don'ts"   in  Rock  Excavation 

TMERM  seems  t(j  be  a  tendency  among  shovel 
men,  when  digging  rock,  to  make  the  shovel 
"bite  more  than  it  can  chew,"  in  other  words, 
to  try  to  force  as  big  a  move  as  possible. 
This  is  a  mistake  for  several  reasons. 

In  order  to  make  an  extreme  move  it  is  necessary 
to  dig  with  the  handle  run  out  practically  to  the  end. 
In  rock  work  the  twisting  stresses  are  great  and  al- 
though a  shovel  will  stand  up  to  it  for  a  while,  a  break- 
down is  very  probable,  due  to  the  strains  caused  by 
hard  digging  in  this  position. 

A  shovel  does  not  exert  its  maximum  power  with 
the  dipper  run  out  as  far  as  it  will  go.  Furthermore, 
there  is  much  more  strength  when  the  dipper  is  kept 
in  as  far  as  possible. 

When  an  operator  tries  to  stretch  things  and  make 
a  big  move  he  often  gets  the  front  of  the  shovel  so 
close  to  the  face  that  in  attempting  to  get  the  dipi)er 
back  he  will  fre(|uently  batter  the  front  end  of  the 
car-body  to  pieces,  pound  the  circle,  and  often  cut  the 
swinging  cable. 

Don't  try  to  make  too  big  a  move  in  rock  work. 

Don't  run  the  shovel  uj)  too  close  to  the  new  face. 

Don't  dig  with  the  handle  run  out  to  its  end. 


form  cost  was  $5.70  per  column,  entailing  a  loss  of 
$3.40  per  column.  This  is  a  very  good  example  of  why 
it  is  cheaper  to  use  the  same  size  columns  on  suc- 
cessive floors  than  to  reduce  the  dimensions.  One 
way  to  avoid  frequent  changes  in  column  sizes  is  to 
vary  column  reinforcement  in  successive  storeys. 

Mr.  W.  S.  McGibbon  has  been  appointed  Town  Engineer 
of  Transcona,  at  a  salary  of  $2,000. 

Mr.  Frank  McArthur,  City  Engineer  of  Regina.  has  been 
appointed  City  Engineer  of  Guelph,  at  a  salary  of  93,500  a 
year. 

Mr.  W.  R.  Butler,  for  the  last  eighteen  years  Professor 
of  Civil  Engineering  in  the  Royal  Military  College  at  Kings- 
ton,  Ont.,   has   retired   from   active   service. 

Mr.  F.  L.  Brinkman,  formerly  Assistant  Engineer  of  the 
city  of  St.  Thomas,  Ont.,  has  been  appointed  Assistant  Resi- 
dent Engineer  in  the  Department  of  Public  Works  at  Port 
William,   Ont. 

Mr.  Rudolph  Hering,  of  Chicago,  paid  a  visit  to  Vic- 
toria recently,  after  a  tour  of  the  San  Francisco  Exposition. 
It  is  recalled  that  as  long  ago  as  1891  Mr.  Hering  was  called 
in  by  the  city  of  Victoria  to  report  on  the  trunk  sewerage 
scheme. 

Mr.  Hurlbut  S.  Jacoby,  formerly  Chief  Engineer  of  the 
Standard  Steel  Construction  Company,  of  Welland,  Ont., 
and  recently  appointed  Instructor  in  Civil  Engineering  at 
Pennsylvania  State  College,  has  been  retained  as  Associate 
Engineer  for  summer  work  by  the  Samuel  Austin  &  Son 
Company,  industrial  engineers  and  builders,  of  Cleveland. 
Ohio. 

Mr.  C.  H.  Mathewson,  engineer  in  charge  of  the  harbor 
improvements  now  being  carried  out  at  Toronto  by  the  Do- 
minion Government,  was  presented  with  an  electric  lamp 
and  a  gold  fob  by  the  sub-engineers  and  inspectors  employed 
on  the  works  at  a  meeting  of  the  South  Toronto  Conserv- 
ative Club,  Simcoe  Street,  last  week.  The  lamp  was  made 
from  the  first  piles  driven,  and  the  fob  was  modelled  to  re- 
present a  "pile."  Mr.  Mathewson  succeeded  Mr.  J.  G.  Sing 
as  engineer  in  charge  of  the  work,  he  having  been  promoted 
from  the  position  of  senior  assistant  engineer. 


Sa\iiig  in  one  way  sometimes  involves  expense  in 
other  ways  that  more  than  offsets  the  i)rospcctive  gain. 
The  president  of  a  ijrominent  construction  company 
states  that  in  one  case  the  saving  of  concrete  by  re- 
ducing the  size  of  columns  on  successive  floors  was 
$J.30  i)cr  column.     On  the  other  hand,  the  increase  in 


Book  Review 

Manual  of  Surveying  for  Field  and  Office,  by  Raymond 
E.  Davis,  C.E.,  Instructor  in  Civil  Engineering  at  the  Uni- 
versity of  Illinois.  Published  by  the  McGraw-Hill  Book 
Company,  Inc.,  New  York  City.  Price  $2.50.— This  book  is 
a  manual  of  the  practice  of  surveying  designed  for  the  use 
of  civil  engineering  students  in  their  preparation  for  field 
and  office  exercises.  Primarily  it  is  intended  for  use  in  con- 
junction with  a  treatise  on  surveying  if  the  field  and  office 
practice  is  developed  with  the  theory,  or  for  use  alone  if 
practice  is  given  after  the  theory  has  been  studied.  The 
book  is  also  adapted  for  use  in  short  elementary  courses  in 
surveying,  in  which  the  time  devoted  to  field  and  office 
work  is  comparatively  long,  such  as  the  courses  usually 
given  to  mechanical  and  electrical  engineering  students. 
The  aim  in  the  preparation  of  this  volume  has  been  to  pro- 
vide an  efficient  means  of  teaching  students  the  proper  use 
of  surveying  instruments,  the  proper  procedure  in  making 
surveys,  and  the  proper  methods  of  computing  and  mapping. 
The  practical  phases  of  the  subject  are  discussed  in  great 
detail. 
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The  corporate  name  of  the  Montreal  Paint  and  Glass 
Company,  Limited,  has  been  changed  to  C.  A.  Sharpe, 
Limited. 

Creditvale  Works,  Limited,  is  a  new  machinery  manufac- 
turing firm  to  receive  a  charter.  The  concern  is  capitalized 
at  $100,000,  and  the  head  office  will  be  at  Toronto.  G.  W. 
Hammond,  patent  solicitor,  of  Toronto,  is  one  of  the  incor- 
porators. 

The  Vacuum  Street  Cleaning  Machine  Company,  Lim- 
ited, of  Windsor,  Ont.,  has  been  incorporated  with  a  capital 
stock  of  .$175,000.  The  company  will  carry  on  the  manufac- 
ture of  street  sweepers,  cleaners  and  dusters,  air  cleaning 
and  drying  apparatus,  and  all  incidental  machinery.  The  in- 
corporators include  W.  T.  Blaney.  of  Windsor,  Ont.,  G.  S. 
Clarke,  and  J.  A.  Corrick,  both  of  Detroit. 

The  Page-Hersey  Iron.  Tube  &  Lead  Company's  plant  at 
Guelph,  Ont.,  which  has  been  running  short-handed  for  some 
time,  is  starting  up  again  with  a  full  staff.  The  number  of 
men  employed  has  been  about  forty,  but  this  is  now  being 
increased  to  one  hundred  and  fifty.  The  company  will  man- 
ufacture the  same  line  of  iron  pipe  as  formerly.  It  is  stated 
that  they  will  also  operate  a  galvanizipg  plant. 

The  Missisquoi-Lautz  Corporation,  Limited,  Montreal, 
have  the  following  contracts  in  hand:  marble  and  tile  for  the 
Ottawa  Examining  Warehouse,  of  the  value  of  $76,500;  mar- 
ble for  the  St.  Denis  Theatre,  Montreal;  for  the  Redemp- 
torist  Church,  Quebec;  for  the  Post  Office,  St.  John,  N.B. 
The  company's  marble  is  also  specified  for  the  Montreal 
civic  library  and  for  the  new  C.  P.  R.  station  at  Quebec. 

An  early  start  will  be  made  on  the  new  railway  term- 
inals at  Toronto,  according  to  information  from  Ottawa.  It 
is  stated  that  an  arrangement  has  been  made  for  advances 
of  $4,000,000  by  the  Bank  of  Montreal  on  the  guarantee  of 
the  Canadian  Pacific  and  the  Grand  Trunk  Railways,  and 
that  all  details  have  been  worked  out,  including  the  arrange- 
ment with  the  Government  in  regard  to  the  question  of  a 
postal  station.  Contracts  for  the  work  were  awarded  about 
a  year  ago,  but  the  financial  disturbance  created  by  the  war 
necessitated  a  postponement  of  all  arrangements,  including 
those  relating  to  financing.  The  P.  Lyall  &  Sons'  Construc- 
tion Company  was  the  successful  tenderer  for  the  larger  por- 
tion of  the  work. 

The  New  Toronto  Council  have  definitely  decided  to 
link  up  with  Mimico  and  construct  a  sewage  system  and 
disposal  plant  which  will  accommodate  the  needs  of  both 
municipalities.  The  disposal  plant  will  be  built  in  Mimico. 
The  puniphouse,  a  portion  of  the  new  works,  will  be  con- 
structed at  the  lower  end  of  Superior  Avenue.  The  cost  of 
the  new  system  will  amount  to  about  $50,000,  according  to 
the  estimates  of  the  engineers.  Of  this  amount  New  To- 
ronto will  contribute  half.  No  time  will  be  lost  in  starting 
operations.  It  is  hoped  to  have  work  in  full  swing  by  the 
middle  of  next  month.  According  to  the  present  plans  part 
of  the  New  Toronto  system  will  be  utilized  and  all  sewage 
will  drain  to  the  Lake  Shore  Road,  where  a  36-inch  main  will 
connect  with  the  plant  at  Mimico. 

Work  is  progressing  rapidly  on  the  various  stretches  of 


highway  now  lieing  built  by  the  Good  Roads  Commission, 
and  gangs  are  now  engaged  reconstructing  Main  Street, 
Weston;  Main  Street,  Stouffville;  the  Kennedy  Road  through 
Agincourt,  Unionville  and  StoufTvillc,  and  the  Vaughan  Road 
in  Fairbank  and  Downsview.  Workmen  have  been  bu.sy  re- 
surfacing Main  Street,  Stouffville,  and  Mr.  E.  A.  James,  the 
Engineer,  expects  to  have  the  new  road  open  for  traffic 
right  away.  A  new  road  has  been  laid  on  Main  Street,  West- 
on, from  the  southerly  limits  to  Mill  Street,  and  the  road 
will  be  finished  in  about  three  weeks.  On  the  Kennedy  Road 
about  four  miles  of  new  road  is  being  built  at  a  cost  of  $35,- 
000.  About  one  and  three-quarter  miles  is  being  constructed 
on  the  Vaughan  Road  at  a  cost  of  about  $10,000. 

The  Public  Service  Corporation  of  Quebec  is  the  name 
of  the  new  hydro-electric  company  recently  incorporated 
with  a  provincial  charter  to  supply  light  and  power  to  the 
cities  of  Quebec  and  Three  Rivers  and  to  operate  in  several 
adjoining  counties.  The  corporation  have,  through  Mr.  C. 
H.  Branchaud,  of  Montreal,  purchased  by  public  auction  for 
$100,000  the  assets  and  contracts  of  the  Dorchester  Electric 
Company,  and  have  contracted  with  the  Shawinigan  Water 
and  Power  Company  for  the  latter  to  supply  all  the  power 
needed.  This  will  involve  the  building  by  the  Shawinigan 
Company  of  a  transmission  line  to  Quebec,  and  it  is  expect- 
ed that  it  will  be  completed  early  in  the  fall.  It  is  intended 
to  overhaul  the  present  steam  plant  of  the  Dorchester  Com- 
pany and  to  use  it  as  an  auxiliary.  The  provisional  directors 
of  the  Public  Service  Corporation  of  Quebec  are — Messrs. 
Howard  Murray,  T.  McDougall,  and  Julian  C.  Smith,  of  the 
Shawinigan  Water  and  Power  Company,  and  C.  H.  Bran- 
chaud and  Milton  L.  Hersey,  directors  of  the  Dorchester 
Company. 

According  to  information  furnished  by  Mr.  J.  S.  Mac- 
Lachlan,  Superintending  Engineer  of  the  outer  harbor  im- 
provements at  Victoria,  B.  C,  the  month  of  June  was  a  re- 
cord-breaking one  in  connection  with  progress  made  on  the 
breakwater.  The  wall  was  completed  for  an  additional  dis- 
tance seaward  of  150  feet.  The  undertaking  is  being  carried 
out  in  good  order,  and  by  the  end  of  the  year  the  structure 
will  be  completed.  During  the  month  the  contractors  for 
the  breakwater,  Sir  John  Jackson,  Limited,  dumped  24.713 
tons  of  rubble,  laid  in  position  8,815  tons  of  granite  rock,  and 
set  2,042  cubic  yards  of  granite.  The  total  returns  since  the 
commencement  of  the  work  are  as  follows:  amount  of  rubble 
dumped,  659,154  tons;  amount  of  granite  laid,  51,238  tons,  and 
amount  of  concrete  set,  11,942  cubic  yards.  June  was  a  re- 
cord month  for  the  laying  of  granite  and  the  setting  of  con- 
crete. Six  blocks  of  concrete,  each  block  weighing  700  tons, 
were  completed,  and  this  increased  the  length  of  the  wall 
150  feet.  Grant  Smith  &  McDonnell,  contractors  for  the 
new  piers,  have  made  good  progress.  In  the  dredging  opera- 
tions 16,416  cubic  yards  of  material  were  removed,  a  total  of 
5,330  tons  of  rubble  was  dumped  and  a  surfacing  of  1,617 
cubic  yards  was  deposited.  On  the  cribs  679  cubic  yards  of 
filling  was  used,  and  21,607  cubic  yards  of  material  for  the 
back  of  the  cribs  was  set.  This  brings  the  total  amount  of 
rubble  dumped  since  the  operations  started  to  354.688  tons, 
and  the  amount  of  back  filling  to  25,475  cubic  yards. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 
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Waterworks  Sewerage  and 
Roadways 

Brandon  Hills,  Man. 

Tt'iidcrs  on  the  construction  of  a  road 
throUKh  tlic  Brandon  Hills  will  l>c  re- 
ceived until  July  a.Jrd.  by  D.  W.  Shaw, 
Bank  of  Hamilton  Cliamlicrs,  Brandon. 
Plans  and  .specifications  at  the  Municipal 
(.'lianibcrs.  Bank  of  Hamilton  Chambers, 
Brandon. 

Chambly  Basin,  Que. 

The  Secretary  to  the  Municipal  Coun- 
cil will  receive  tcnder.s  until  7  p.m.,  July 
3rith.  for  the  supply  and  installation  of 
:!4,000  feet  of  sewer  pipe.  800  feet  of  steel 
pipe,  and  two  electric  turbine  pumps, 
with  capacities  of  000,000  and  400,000  gal- 
lons per  day   respectively. 

Guelph  Township,  Ont. 

The  Townsliij)  Council  have  passed  a 
by-law  providiuR  for  the  laying  of  a 
concrete  sidewalk  on  College  Heights. 
Engineer,  E.  J.  Holland. 

Hamilton,  Ont. 

The  City  Engineer  has  recommended 
that  asphalt  paving  be  laid  on  Spruce- 
side  Avenue  and  Kent  Street.  City  Clerk, 
S.  H.   Kent. 

Hull,  Que. 

The  City  Council  are  now  receiving 
tenders  f)n  tlie  supply  of  :i.47.5  feet  of  12- 
inch  cast  iron  pipe,  4,710  feet  of  10-inchj 
>».4a.'>  feet  of  8-inch,  8,.').50  feet  of  fi-inch, 
and  04.4,50  pounds  of  specials  of  differ- 
ent  sizes.     Engineer,  J.    P.   A.   Laforcst. 

HuUet  Township,  Ont. 

Tenders  on  the  deepening  of  the  Mc- 
Call  E.xtcnsion  Drain  will  be  received 
until  2  p.m..  July  20th.  by  the  Township 
Council.  Cleris,  James  Campbell,  Londes- 
boro. 

Maisonneuve,   Que. 

The  paving  of  a  number  of  streets 
has  been  decided  on  by  the  City  Coun- 
cil.    Engineer,  M.  Dufrcsne. 

Millardville,    B.C. 

The  MuniciiKil  C'ouncil  have  adopted  a 
scheme  for  waterworks  installation  re- 
commended by  the  Engineer.  Estimated 
cost,    $8,17.''>. 

Port  Colborne,  Ont. 

Tlie  Town  Clerk.  D.  .Alair,  will  receive 
tenders  until  0  p.m.,  July  24th.  for  the 
construction  of  about  1^  miles  of  mac- 
adam   roadway. 

Sandwich,  Ont. 

.\  by-law  for  the  construcli(Mi  of  a 
<|uaulity  of  silex  sidewalk  at  an  approxi- 
mate cost  of  $3,000  will  be  submitted  to 
the  ratepayers  on  .\ugust  7th.  Town 
Clerk.    E.    R.    North. 

Thorold,  Ont. 

Cement  sidewalks  arc  being  laid  on 
West  Mill.  Metcalfe.  Queen  and  .Mbert 
-Streets  by  day  labor. 

The  Town  Council  have  passed  a  by- 


law ff)r  the  construction  of  sewers  on 
varif)us  streets.  Tenders  for  the  work 
will  be  called  later.    Clerk,  D.  J.  Munro. 

Toronto,  Ont. 

The  Bf>ard  of  Control  will  receive  ten- 
ders until  ,\ugust  rird  for  the  construc- 
tion of  sewers  on  Jones  and  Boultbee 
Avenues,  Queen  Street  and  Kingston 
Road. 

CONTRACTS  AWARDED 

East  Kidonan,  Man. 

The  following  contracts  have  been  let 
by  the  Municipality: — laying  watermains, 
Nagle  &  Dunlea,  403  College  Avcn-ic,  at 
$'.).00.'>;  supply  of  i)ipcs  and  fittings,  Can- 
ada Tron  Corporation,  147  Bannatyne 
Avenue,  $18.3.50;  valves,  T.  McAvity  & 
Sons,  Ltd.,  147  Bannatyne  Avenue,  $1,- 
387;  meters.  National  Meter  Company, 
220  Spence  Street,  $706. 

Fairbank,  Ont. 

The  Trustees  of  School  Section  No. 
1.5.  York,  have  let  the  contract  for  the 
construction  of  concrete  walks  at  the 
Vaughan  Road  School  to  A.  J.  Pen- 
berthy,   292   Booth   Avenue. 

Lachine,  Que. 

The  following  contracts  have  been  let 
by  the  City  Council: — supply  of  cast  iron 
water  pipe.  Dominion  Bridge  Company; 
sewer  pipe,  valves  and  hydrants.  .Alex- 
ander Clement;  sand.  A.  Lcclair  &  Son; 
stone  for  macadam  and  cement.  Lapaill- 
eur  &  Frere,  406  St.  Joseph  Street. 

Kent  County,  Ont. 

The  contract  for  the  construction  of 
a  watermain  to  the  House  of  Refuge  has 
been  awarded  bv  the  County  Council  to 
James  Doyle,  03  Cross  Street,  Chatham, 
at  $:!..500. 

Montreal,  Que. 

The  general  contract  for  the  erection 
of  a  pump  building  for  the  Board  of 
Commissioners  has  been  let  to  .Arsenalt 
&'  Plamondon.  70  St.  James  Street. 

The  following  contracts  for  the  supply 
of  paving  blocks  have  been  awarded  by 
the  Citv  Council: — W.  Mc Valley  Com- 
pany. I-ld..  130.000  at  $49.2.5  per  M.: 
Eblcr  Ebano  Company.  Ltd..  11  Place 
D'.Xrmes.  400.000  at  $48.9.5  ner  M.;  Web- 
ster 8i  Sons.  I,td.,  .fl  Wellington  Street. 
400.000,  at  $44.75  per  M.;  Benoit  Si  La- 
fondc  Granite  Company.  30  St.  James 
Street.  410.000  at  $1.0.5  per  square  yard; 
.Sicilv  .\sphalt  &  Paving  Company,  60 
St.  Viatcur  Street  E..  410.000  at  $1.65  per 
square  yard. 

Oshawa,  Ont. 

.\  contract  for  the  construction  of 
about  S.OOO  square  yards  of  concrete 
pavement  for  the  Town  Council  has  been 
let    to    Drew   &    Flintoflf. 

Ottawa,  Ont. 

The  City  Council  have  let  a  contract 
for  laying  asphalt  pavement  to  the  Ot- 
tawa Construction  Company,  Central 
Chambers. 


Outremont,  Que. 

The  Municipal  Council  have  let  a  con- 
tract for  the  supply  of  280,000  vitrified 
shale  wire-cut  paving  blocks  to  A.  Brem- 
ner,  100  Bleury  Street,  Montreal,  at  $39 
per  thousand. 

Ritchot,  Man. 

The  Municipality  have  let  contracts 
for  road  grading  to  D.  Carriere,  P.  I^- 
vallee,  A.  Delorne,  and  D.  I.,aKasse.  and 
for  the  construction  of  culverts  to  K. 
Schioler  &  P.  LaCoUr,  1114  Garfield  St., 
Winnipeg. 

St.  Catharines,  Ont. 

The  City  Council  have  awarded  the 
following  contracts: — Warren  Bitumin- 
ous Paving  Company,  103  Bay  Street. 
Toronto,  bitulithic  pavements  at  $2.29 
per  square  yard,  and  concrete  curbs  and 
gutter  at  60c.  per  lineal  foot;  Newman 
Bros.,  74  St.  Paul  Street,  brick  block 
pavement  at  $2.35  per  square  yard,  and 
concrete  sidewalk  and  curb;  Creosote 
Block  Paving  Company.  Royal  Bank 
Building,  Toronto,  wood  block  pave- 
ment, at  $3.05  per  square  yard. 

Winnipeg,  Man. 

The  contract  for  laying  a  sewer  on 
.Stafford  Street  has  been  awarded  by 
the  Board  of  Control  to  the  Dominion 
Contracting  Company,  632  Aberdeen 
.Xvenue. 

The  Board  of  Control  have  let  the  con- 
tract for  the  supply  of  lead  pipe  to 
James  Robertson  Company,  175  Pacific 
.\venuc.  at  $9.50  per  100  pounds. 


Railroads,  Bridges  and  Wharves 

Hastings  County,  Ont. 

Work  is  about  to  start  on  the  con- 
struction of  six  bridges  by  day  labor  un- 
der the  supervision  of  Lucius  E.  .Mien, 
C.  E..  Belleville.  Material  will  be  pur- 
chased by  J.  A.  Gunter,  P.  O.  Gunter, 
and  Mr.  Allen. 

London,  Ont. 

The  breakwater  is  beini;  built  by  day 
labor,  under  supervision  of  City  En|;i- 
ncer  H.  A.  Brazier,     .\pproximate  cost. 

$25,000. 

Proton  Township,  Ont. 

Tenders  on  the  construction  of  a  con- 
crete arch  bridge  will  be  received  until 
noon.  July  26th,  by  W.  J.  Bellamy, 
FIcshcrton,  Ont.  Plans  and  specifica- 
tions with  the  Engineer.  R.  McDowall. 
Owen  Sound,  and  with   Mr.  Bellamy. 

St.  Rose,  Que. 

The  Municipal  Secretary.  Henry  Chap- 
leau.  will  receive  tenders  until  7  p.m., 
July  27th.  for  the  construction  of  a  con- 
crete pillar  at  the  Lachapelle  Bridge. 
Plans  and  specifications  with  the  Sec- 
retary. 

CONTRACTS  AWARDED 
Halifax.  N.S. 

The  contract  for  the  construction  of 
a  wharf  for  the  Furness.  Withy  Com- 
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pany,  Water  Street,  has  beep  awarded  to 
the  Nova  Scotia  Construction  Company, 
ir)9  Upper  Water  Street.  Reinforced 
concrete  construction.  Estimated  cost, 
$300,000. 

Hanover,  Ont. 

A  contract  for  building  concrete  abut- 
ments for  a  bridge  has  beeji  let  by  Road 
Commissioner  D.  WilUniRhby,  R.  R.  No. 
3,  Elmwood,  to  Hugh  Watt,  Chcsley. 

La  Loutre,  Que, 

The  contract  for  tlic  construction  of 
a  storage  dam  on  the  St.  Maurice  River 
for  the  Quebec  Streams  Commission  has 
liecn  let  to  Joseph  Gossclin,  Levis.  Ap- 
proximate  cost,   $l,:iOO,000. 

Lunenburg  County,  N.S. 

The  contract  for  the  construction  of 
culverts  for  the  Department  of  Public 
Works,  Halifax,  has  been  awarded  to 
Arthur  Hood,  Shelburne  County,  at 
$5,300. 

Peel  County,  Ont. 

The  County  Council  have  awarded  a 
contract  for  the  erection  of  two  con- 
crete bridges  to  Charles  Mattaini,  Tower 
Street.  Fergus,  and  for  three  bridges  to 
H.  E.  Croft,  113  Cambridge  Street, 
Guelph. 

St,  Francois  Xavier,  Man. 

The  contract  for  the  erection  of  a  re- 
inforced concrete  bridge  for  the  Muni- 
cipality has  been  let  to  Buchanan  & 
Hinds,  Builders'  Exchange,  Winnipeg, 
at   $3,100. 

York  County,  Ont. 

The  County  Council  have  awarded  the 
contract  for  flooring  the  Summervillc 
Bridge  to  the  Creosoted  Wood  Block 
Company,  3  King  Street  E.,  Toronto. 


Public  Buildings,  Churches 
and  Schools 

Aroostook  Junction,  N.B. 

Plans  of  a  school  have  been  submitted 
to  W.  S.  Carter,  Chief  Superintendent  of 
Education,  Fredericton,  N.B.  Brick  con- 
struction.    Estimated  cost,  $7,000. 

Balcarres,  Sask. 

Work  by  day  labor  is  about  to  start 
on  the  erection  of  a  church  for  the  Ro- 
man Catholic  Congregation.  Particu- 
lars from  Rt.  Rev.  O.  E.  Mathieu,  D.  D., 
3107  Mclntyre  Street,  Regina.  Esti- 
mated  cost,   $3,000. 

Barachois  De  Malbaie,  Que, 

Tenders  on  carpentry,  painting  and  the 
installation  of  a  heating  system  at  the 
Church  will  be  received  until  July  34th 
by  T.  C.  Plourde.  Architect,  Thomas 
Raymond,   43    Charon   Street,   Quebec. 

Forget,    Sask. 

The  Trustees  of  School  District  No. 
1  have  been  authorized  to  borrow  $3,700 
for  the  erection  and  equipment  of  a 
school.     Treasurer,  C.  M.  Force,  Forget. 

Indian  Head,  Sask. 

Tenders  on  the  erection  of  a  Forestry 
Office  will,  be  received  until  4  p.m.,  Aug- 
ust 9th,  by  R.  C.  Desrochers,  Depart- 
ment of  Public  Works,  Ottawa.  Plans 
and  specifications  at  offices  of  H.  E.  Mat- 
thews, Superintending  Architect  of  Do- 
minion Public  Buildings,  Winni|)eg,  W. 
T.  Mollard,  Clerk  of  Works,  Regina,  the 
Superintendent,  Forestry  Station,  Indian 
Head,   and   at  the   Department,   Ottawa. 


Kentville,  N.S. 

The  plans  for  a  sanatorium,  prepared 
by  W.  M.  Brown,  Merchants  Bank 
Building,  Halifax,  have  been  found  too 
costly,  and  new  plans  will  be  drawn. 
Estimated  cost,  $4,000. 

Kingsville,  Ont. 

Tenders  will  be  called  shortly  for  re- 
modelling the  Methodist  Church  Sun- 
day School.  Work  to  consist  of  erec- 
tion of  two  galleries,  other  interior  alter- 
ations and  installation  of  a  ventilating 
system.  Architect,  T.  Jenner,  Amherst- 
burg,  R.  R.  No.  1.  Approximate  cost, 
$3,500. 

Malbaie,   Que, 

The  fixtures  and  furnishings  for  the 
college  which  has  been  erected  for  the 
School  Commissioners  of  Murray  Bay 
will  be  purchased  by  the  President,  J. 
E.  Maltais,  and  the  Secretary,  J.  Mc- 
NichoU. 

Orillia,  Ont. 

Tenders  on  alterations  to  heating  and 
ventilating  systems  are  now  being  re- 
ceived by  T.  W.  Robins,  Secretary  to 
the    Collegiate    Institute    Board,    Orillia. 

Paisley,  Ont. 

Robert  Colwell,  R.  R.  No.  3,  Paisley 
P.  O.,  will  receive  tenders  until  July  30th 
for  the  supply  and  installation  of  a  hot 
air  furnace  and  seating  at  the  School  in 
Section    No.   10,   Bruce   and   Greenock. 

Perth,  N.  B. 

Plans  of  a  four-roomed  frame  school 
have  been  submitted  to  W.  S.  Carter, 
Chief  Superintendent  of  Education, 
Fredericton,  N.  B.  Estimated  cost, 
$7,000. 

Repentigny,   Que. 

The  erection  of  a  school  is  contemp- 
lated by  the  School  Commissioners.  Sec- 
retary, J.  U.  Perrault,  Repentigny. 

St.  Constant,  Que. 

A  school  is  being  erected  here  at  an 
approximate  cost  of  $5,000.  Secretary 
to  the  School  Commissioners,  Lorenzo 
Lctrourneau. 

St.  Lin,  Que. 

The  School  Commissioners  are  con- 
sidering the  construction  of  a  school. 
Secretary,   J.   Archambault. 

Toronto,  Ont. 

Tenders  will  be  received  until  2  p.m., 
July  26th,  by  the  Secretary,  W.  C.  Wil- 
kinson, Board  of  Education,  City  Hall, 
for  the  erection  of  additions  to  the  King 
Edward  and  Manning  Avenue  Schools, 
and  for  iron  fences  and  stairs,  concrete 
floors,  electric  work,  local  telephones 
and  midsummer  repairs  at  various 
schools.  Plans  and  specifications  at 
office  of  Superintendent  of  Buildings, 
City  Hall. 

Waterford,  Ont. 

The  School  Board  have  had  plans  pre- 
pared for  a  High  School,  and  tenders 
will  be  called  shortly.  Approximate 
cost,  $4,400.     Chairman,  L.  L.  Sovereign. 

Windsor,   Ont, 

Tenders  for  plumbing  and  carpentry 
work  at  Mercer  and  Tuscarora  .Street 
Schools  are  being  received  by  G.  A. 
Courtney,  Secretary  to  the  Board  of 
Education. 

CONTRACTS  AWARDED 

Clinton,  Ont. 

Work   is   about   to   commence   on   the 


erection  of  an  addition  to  the  Collegiate 
Institute.  The  masonry,  cement,  brick- 
work and  plastering  contracts  have  been 
let  to  Prior  &  Sweet,  the  carpentry  and 
woodwork  contracts  to  Thomas  Mc- 
Kenzie,  King  Street,  the  contract  for 
plumbing,  heating,  roofing  and  interior 
fittings  to  Bryan  &  Sutter,  and  for  paint- 
ing to  Thomas  Crealis. 

Gifford,  Que. 

In  connection  with  the  presbytery  in 
course  of  erection  for  the  parish  of  St. 
Ignace  de  Loyola,  the  carpentry  and 
plastering  contracts  have  been  let  to  the 
general  contractor,  G.  Parent,  Giflford, 
the  roofing,  heating,  plumbing  and  elec- 
trical contracts  to  J.  Gagnon,  Beauport, 
and  the  contract  for  painting  to  Charles 
Roussel,  60  Ste.  Ambroise  Street,  Otta- 
wa. 

Halifax,  N.S. 

Work  has  been  commenced  on  the 
erection  of  a  laundry  at  the  Convent  of 
the  Sacred  Heart.  Spring  Garden  Road, 
by  the  general  contractors,  S.  M.  Brook- 
field,  Limited,  58  Granville  Street.  The 
masonry,  carpentry,  steel,  plastering  and 
painting  contracts  have  been  let  to  the 
general  contractors,  and  the  contracts 
for  heating,  plumbing  and  electrical 
work  to  Farquhar  Bros.,  Ltd.,  Barring- 
ton  Street.  Approximate  cost  of  work, 
$6,000, 

Kingsville,  Ont, 

The  general  contract  for  the  erection 
of  an  addition  to  the  school  has  been 
let  by  the  Board  of  Education  to  H. 
Holt,  at  $3,375,  and  for  heating  work  to 
Scratch   &   McDonald. 

Lakeside,   Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  church  for  the  Methodist  Con- 
gregation by  William  Crellin,  Kintore. 
Estimated  cost,  $7,000.  Pews,  windows, 
furnaces,  pulpit,  etc.,  will  be  purchased 
by   Robert   Rawlings. 

London,  Ont. 

In  connection  with  alterations  to  the 
Baptist  Church  on  Talbot  Street,  the 
contract  for  painting  and  decorating  has 
been  let  to  W.  T.  Mossops  &  Company, 
644  Lome  Avenue,  and  for  seating  to  the 
\'alley   City   Seating   Company,    Dundas. 

Montreal,  Que. 

The  contract  for  steel  work  in  con- 
nection with  the  erection  of  a  fire  es- 
cape at  the  Sherbrookc  Street  School 
has  been  let  to  the  Montreal  Architec- 
tural Iron  Works  Company,  157  Prince 
Street. 

Quebec,  Que. 

In  connection  with  the  chapel  being 
built  on  St.  Foy  Road  for  the  Sisters 
of  St.  Joseph  de  St.  \jalier,  the  plaster- 
ing, painting,  plumbing,  heating  and 
electrical  work  will  be  done  by  the  gen- 
eral contractor,  E.  Rochette,  71  Des 
Stigmates  Street. 

Scarboro  Junction,  Ont.  ^_ 

Work  will  start  shortly  on  the  erec^ 
tion  of  a  school  in  Section  No.  10.  The 
masonry  contract  has  been  let  to  H. 
Webster,  Bannington  Avenue,  and  the 
contract  for  carpentry  to  H.  Walton, 
Coleman  Avenue.  Estimated  cost,  $8,000. 

Toronto,  Ont. 

Work  has  been  commenced  on  the 
i'rection  of  an  addition  to  St.  John's 
Church,   Kingston   Road   and   Woodbine 
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Avenue  The  following  contracts  have 
been  let:— masonry,  A.  Duckworth  155 
Cedervale  Avenue;  carpentry,  W.  Wil- 
liamson, i;i7  Woodbine  Avenue;  ijlunib- 
ing  F.  Toseland,  304  Kingston  Road; 
lead  glass,  Luxfer  Prism  Company,  100 
King  Street  W.;  painting  and  decorat- 
ing W.  M.  Weekes,  37  Wilton  Avenue, 
iist'imated  cost,  $10,000. 

The  contract  for  the  construction  of 
foundations  for  the  school  on  Baby 
Point  Koad  has  been  let  by  the  Irustecs 
of  School  Section  No.  32,  York,  to  K. 
Smith,   Jane    Street. 

Valbryant,  Que. 

Work  is  progressmg  on  the  erection 
of  a  Presbytery  estimated  to  cost  $15,- 
000.  The  masonry,  carpentry  and  stee 
contracts  have  been  let  to  the  general 
contractor,  Joseph  Coulture,  19  St. 
Joseph   Street,   St.   Levis. 


Business  Buildings  and  Indus- 
trial Plants 

Hamilton,  Ont.  ,,»,/- 

Tenders  for  remodelling  the  Y.  M.  L. 
A  Building  at  81  St.  James  Street  S. 
are  being  received  by  the  architects, 
Mills  &  Hutton,  Bank  of  Hamilton  Bklg. 

Hull,  Que.  ,  ,         . 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  garage  for  N.  Beau- 
din,  Albion  Hotel.  Approximate  cost, 
$3,500. 

Lake  Rush,   Que.  .,,  .    , 

The  erection  of  a  sawmill  is  being  con- 
sidered by  P.  H.  Renaud,  Agnes  Street. 
Megantic. 

Levis,   Que. 

Plans  are  being  prepared  lor  a  drug 
store  and  residence  to  be  erected  at 
Commercial  and  Fraser  Streets  for 
Joseph  Leblond.  Architect,  L.  Auger, 
30  St.  John  Street.  .Approximate  cost, 
$8,000. 

Montreal,  Que. 

Mrs  L.  (Mass,  1467  Garnier  Street,  is 
liaving  a  shed  built  at  a  cost  of  approxi- 
mately   $7,000. 

Tenders  on  all  trades  excepting  car- 
pentry required  in  the  construction  of  a 
coal  storage  building  are  being  received 
by  Mrs.  I.,  (ilass,  14i>7  Garnier  Street. 
I'.stimated    cost,    $7,000. 


New  Westminster,  B.  C. 

Work  on  the  erection  of  an  elevator 
and  warehouse  on  Front  Street  for  the 
Blackmail  Ker  Milling  Company  will  be 
done  under  the  supervision  of  K  1. 
Sluibourne,  20ir,  Beach  Street,  Van- 
couver. 

Okanagan  Landing,  B.C. 

I'he  station  roundliouse  and  turntable 
which  the  Canadian  Pacific  Railway  pro- 
posed  to   erect   here   will   not   be   built. 

Ottawa,   Ont.  , 

T  Lawson  &  Son.  Limited,  have  had 
plans  drawn  for  an  addition  to  their 
shop  and  offices  on  Wellington  Street. 
Brick  construction,  felt  and  gravel  roof- 
ing, concrete  foundation.  Estimated 
cost,    $4,500. 

Ouebec,  Que.  ,    ,      u- 

1  he  contract  for  heating  and  plumbing 
•It  the  Union  Station  in  course  of  erection 
'at   St    Poul   and   Henderson   Streets  has 


THE    CONTRACT    RECORD 

been  let  to  Vandry  &  Matte,  169  St.  John 
Street. 

Victor  Giguerre,  10  Gosford  Street,  is 
erecting  a  store  and  residence  on  Fifth 
Street,  Limilou,  estimated  to  cost  $10,- 
000.  Brick  construction,  concrete  found- 
ation. 

Richards,  N.B. 

H.  Bouday,  M.P.,  Rimouski,  is  about 
to  rebuild  his  sawmill,  which  was  re- 
cently destroyed  by  fire.  Work  by  day 
labor. 

Sherbrooke,  Que. 

The  City  Council  have  decided  to  pro- 
ceed with  the  erection  of  a  gas  plant  at 
once.  Estimated  cost,  $70,000.  Engi- 
neer, Thomas  Tremblay. 

St.  Jerome,  Que. 

The  erection  of  a  foundry  is  being  con- 
sidered by  Alfred  A.  Viau,  7  St.  Joseph 
Street. 

CONTRACTS  AWARDED 

Brantford,   Ont. 

Work  on  the  erection  of  a  car-barn 
and  sub-station  for  the  Lake  Enie  & 
Northern  Railway  Company,  28  West 
Mill  Street,  will  be  started  at  once  by 
the  general  contractors.  H.  Secord  & 
Sons,  Limited,  133  Nelson  Street.  Brick 
construction,  concrete  and  brick  founda- 
tion, felt  and  gravel  roofing.  Estimated 
cost,    $3,500. 

In  connection  with  the  factory  erect- 
ed on  Grey  Street  for  the  Brantford 
Computing  Scale  Company,  Limited,  the 
contract  for  plumbing  has  been  let  to 
J.  W.  McHutchison.  101  Murray  Street. 

Goudreau,  Ont. 

The  contract  for  the  erection  of  a 
power  house,  etc.,  for  the  Madoc  Min- 
ing Company,  has  been  let  to  the  Deakin 
Construction  Company,  Limited,  41 
Mayor  Street,  Montreal,  on  a  percent- 
age  basis.     Approximate  cost,  $75,000. 

Halifax,  N.S. 

The  general  contract  for  the  erection 
of  a  machine  shop  for  T.  Hogan  & 
Company,  123  Water  Street,  will  prob- 
ably be  let  to  S.  M.  Brockfield,  58  Gran- 
ville   Street. 

Margaree,   N.S. 

The  contract  for  the  construction  of 
a  creamery  for  the  Department  of  Pub- 
lic Works.  Halifax,  has  been  let  to  T. 
Fraser.  Whycocomagh,  at  $3,000^  and  the 
contract  for  pipe  laying  to  J.  C.  White. 
East    Margaree. 
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Montreal,  Que. 

W.  Dufault,  784  Ontario  Street  E., 
has  let  the  general  contract  for  the  erec- 
tion of  a  store  and  residence  to  Lacroix 
&  Vczeau,  491  Demontigny  Street  E. 
Approximate  cost.  $3. .500. 

Work  is  progressing  .on  the  erection 
of  a  coal  storage  building  at  1467  Gar- 
nier Street  lor  Mrs,  L.  Glass.  The  gen- 
eral and  carpentry  contracts  have  been 
let  to  Nathan  Aloff,  1463  Garnier  Street. 
.Approximate   cost,   $7,000. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a  store  and  residence  for  J.  Kleegan 
has  been  awarded  to  F.  A.  Gieck.  Cum- 
mings  Bridge  P.  O  Brick  veneer  con- 
struction, brick  foundation,  felt  and 
gravel  roofing.    Approximate  cost.  $3,500. 

The  contract  for  alterations  to  a  store 
on  Sparks  Street  for  the  Bank  of  Otta- 


wa, 116  Wellington  Street,  ha»  been  let 
to  G.   Douglas,  382  Waverley  Street. 

The  general  contract  for  alterations 
to  a  store  for  C.  A.  Douglas,  »5  Sparks 
Street,  has  been  let  to  Shuttleworth  & 
Black,  21  Euclid  Avenue,  the  contract 
for  copper  work  to  McFarlane  &  Doug- 
las, Slater  Street,  and  for  glazing  to 
W.  J.  Carson,  293  Laurier  Avenue  W. 
.Approximate    cost,    $3,.500. 

Quebec,  Que. 

In  connection  with  the  store  and  resi- 
dence in  course  of  erection  for  Joseph 
Co'te,  180  St.  Paul  Street,  the  contract 
for  plastering  has  been  awarded  to  V. 
Parent,  449  St.  Francois  Street.  Faint- 
ing not   let. 

Riviere  Du  Loup,  Que. 

In  connection  with  the  store  in  course 
of  erection  for  A.  E.  Thivierge,  the  con- 
tract for  heating  and  pulmbing  has  been 
let  to  Paquet  &  Company,  and  for  elec- 
trical work  to  J.  .\.  Thibault.  Roofing 
will  be  done  by  the  general  contractor, 
J.  Charest. 

In  connection  with  the  store  and  ware- 
house in  course  of  erection  for  T.  I^ang- 
lis.  Lafontaine  Street,  the  contract  for 
brickwork  has  been  let  to  N.  Dupont. 
the  woodwork  and  roofing  contract  to 
L.  Cote  &  Lachance  &  Fils.  and  the 
heating  ^contract  to  Wilfred  Beruhe.  Es- 
timated  cost,   $25,000. 

St.  John,  N.B. 

The  general  and  carpentry  contracts 
for  the  erection  of  a  business  block  for 
the  James  Kennedy  Estate,  20  King 
Street,  has  been  awarded  to  Stanley  Wil- 
liams. Prince  William  Street,  at  $8,000. 
and  the  masonry  contract  to  R.  A.  Cor- 
bett.    Douglas    Avenue. 

Toronto,  Ont 

Work  has  been  started  on  interior  al- 
terations to  the  store  and  warehouse 
of  Gourlay.  Winter  &  Leeming.  188 
Yonge  Street,  by  the  Sutherland  Con- 
struction Company,  315  Ryrie  Building. 
Estimated  cost,  $6,500. 

Winnipeg,  Man. 

The  following  contracts  have  been 
awarded  in  connection  with  the  stores 
being  built  for  J.  Scarf.  Kildonan: — 
brick  work,  Fletcher  &  Bold.  178  Ron- 
dolph  Street;  carpentry.  Stewart  & 
Green.  Perth  .\vcnue;  roofing  and  heat- 
ing. O-Rib-O  Manufacturing  Company. 
Limited.  233  Stradbrooke  .\ve.;  plumb- 
ing. W.  Wilson.  810  ,\lverstone  Street; 
electrical  work.  D.  Woodhead,  549  Wil- 
liam .Avenue. 

In  connection  with  the  warehouse  be- 
ing built  at  Chambers  and  Henry  Street.* 
for  the  Cream  of  Wheat  Company.  Min 
neapolis.  Minn.,  the  masonry,  carpentrv 
plastering  and  painting  contracts  have 
l)een  awarded  to  the  general  contractor, 
T.  Sharpe.  Kennedy  and  Qu'.Appelle 
Streets,  the  electrical  contract  to  Mar- 
shall Wells  Company.  Limited.  Market 
Street,  and  the  heating  and  plumbing 
contract   to  Cotter   Bros..   Ltd..  Fort  Si 

The  general  contract  for  the  erection 
of  an  addition  to  the   King  Street  Sub- 
station   has    been    let    by    the    Board    of 
'Control    to    J.    Gunn    &    Sons.    Bank    of 
Nova  Scotia  Building,  at  $22,075. 

Residences 

Bloomsburg,  Ont. 

Lewis  (."ulver  is  building  a  frame  resi- 
dence, estimated  to  cost  $3,000. 
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Grondines,  Que.  Thorold,   Ont. 

Work    has    been    commenced    by    day  Work  by   day  labor   has   been   started 

labor    on    the    erection    of    a    brick    and  on    the    erection    of   dwellings    for   T.   J. 

frame   residence   for   Charles    Laganiere.  Foley.     Frame  construction.     Estimated 

Estimated    cost,   $8,000.  cost,  $6,000. 


Halifax,   N.S. 

Plans  of  a  residence  are  being  drawn 
for  J.  M.  Davidson,  Oxford  Street,  by 
W.  M.  Brown,  Merchants  Bank  Bldg. 

Hamilton,  Ont. 

The  erection  of  a  garage  and  conserv- 
atory is  contemplated  by  J.  H.  Harming, 
Maple  and  Blake  Streets.  Architect,  F. 
W.  Warren.  Bank  of  Hamilton  Build- 
ing.    Estimated  cost,  $3,000. 

C.  G.  Hudson,  10  Edinburgh  Street,  is 
about  to  erect  a  residence,  estimated  to 
cost  $3,500.  Brick  construction,  stone 
foundation,  shingle  roofing. 

Montreal,   Que. 

J.  D.  Lapointe,  74  Second  Avenue.  Vi- 
auville,  is  building  a  residence  on  Notre 
Dame  Street  E..  estimated  to  cost  ,$5,000. 

The  erection  of  two  residences  on 
Letellier  Street  has  been  commenced  by 
E.  Picard,  2075  Gouin  Boulevard.  Ap- 
proximate  cost.   $4,000. 

F.  R.  Lanthier,  care  of  the  Kingsbury 
Footwear  Company,  679  LaSalle  Ave- 
nue, contemplates  alterations  to  his  resi- 
dence at  373  Sherbrooke  Street  E.,  esti- 
mated to  cost  $5,000. 

Joseph  Cote,  85  Richmond  Street,  is 
building  six  flats  on  Mullins  Street,  at 
an  estimated  cost  of  $4,500.  Brick  con- 
struction,  felt  and   gravel  roofing. 

Ottawa,  Ont. 

A.  Levinson,  227  Somerset  Street  E., 
has  prepared  plans  of  a  residence  to  be 
built  on  Murray  Street  at  an  approxi- 
mate cost  of  $6,500.  Brick  construction, 
stone  foundation,  shingle  roofing. 

W.  J.  Girvan,  130  Grighton  Street,  has 
prepared  plans  for  a  residence  estimated 
to  cost  $4,000.  Brick  veneer  construc- 
tion, stone  foundation,  shingle  roofing. 

The  Oakland  Land  Company  are  con- 
sidering the  erection  of  a  residence  on 
Bellwood  Street  at  an  estimated  cost  of 
$5,000.  Brick  veneer  and  stucco  con- 
struction, stone  foundation,  shingle  roof- 
ing. Manager,  W.  J.  Spratt.  Sunnyside 
Avenue. 

Outremont,  Que. 

Tenders  on  plastering,  painting,  heat- 
ing, plumbing  and  electrical  work  re- 
quired in  the  erection  of  a  residence  for 
J.  H.  Lemieux,  116  Laval  .\venue,  are 
being  received.  Architect,  J.  Mercier,  22 
Craig  Street  E. 

Port  Dover,  Ont. 

A  residence,  estimated  to  cost  $3,000, 
is  being  built  by  Percy  Ryerse,  First 
Avenue.  Frame  construction,  shingle 
roofing. 

Quebec,  Que. 

The  roofing,  plumbing  and  electrical 
work  in  connection  with  the  residence 
being  built  on  Aberdeen  Street  by  E. 
C.  Brochu,  147  St.  Cyrille  Street,  will  be 
done   by   day   labor. 

G.  Cantin  has  commenced  the  erection ' 
of  a  residence  on  Lee  Street,  estimated 
to  cost  $5,000.  Masonry  and  carpentry 
will  be  done  by  day  labor.  Contracts 
will  be  let  for  roofing,  plastering,  paint- 
ing, heating,  plumbing  and  electrical 
work. 


Toronto,  Ont. 

Davis  &  Moore,  170  St.  Clarens  Ave- 
nue, have  commenced  the  erection  of  a 
pair  of  residences  at  13-15  Brock  Cres- 
cent. Smaller  trades  will  be  sub-let. 
Brick  construction,  shingle,  felt  and 
gravel  roofing.    Approximate  cost,  $5,000. 

Plans  of  a  residence  to  be  built  at 
66  Alexandra  Boulevard  are  being  pre- 
pared, by  D.  Mcintosh,  1119  Yonge  St. 
Estimated  cost,  $5,000. 

The  erection  of  a  residence  at  46  Alex- 
andra Boulevard  has  been  commenced 
by  J.  Percy,  50  Heath  Street  E.  Emaller 
trades  will  be  let.  Approximate  cost, 
$5,000. 

H.  Cramp.  28  Waylane  Avenue,  is 
building  a  pair  of  residences  on  Bing- 
ham Street,  estimated  to  cost  $4,000. 
Smaller  trades  will  be  let.  Brick  con- 
struction, concrete  and  brick  foundation, 
shingle  roofing. 

Work  is  progressing  on  the  erection  of 
four  residences  on  Beech  Avenue,  esti- 
mated to  cost  $12,000.  Smaller  trades 
will  be  let  by  the  owner,  S.  Jackson,  323 
Beech  Avenue.  Brick  construction, 
shingle   roofing. 

A.  Woolrich,  1  Brock  Crescent,  is 
razing  old  buildings  on  Awde  Avenue 
preparatory  to  the  erection  of  a  pair  of 
residences.  Brick  construction,  shingle, 
felt  and  gravel  roofing.  Estimated  cost, 
$3,800.      Smaller    trades    will    be    sub-let. 

CONTRACTS  AWARDED 

Beaupont,  Que. 

In  connection  with  the  residence  in 
course  of  erection  for  A.  Marcil,  the  ma- 
sonry contract  has  been  let  to  A.  La- 
tulippe,  118  Bagot  Street,  and  the  roof- 
ing, heating,  plumbing  and  electric  con- 
tracts to  v.  Gauvin,  Limoilou.  Paint- 
ing not  let. 

Belleville,  Ont. 

The  contract  for  the  erection  of  stores 
and  apartments  for  the  Lister  Estate  has 
been  let  to  Perry  Denike,  303  Ann  St. 
Approximate  cost,  $3,000. 

Bridgeburg,  Ont. 

J.  C.  Purvis  has  let  the  carpentry  and 
roofing  contracts  for  the  residence  in 
course  of  erection  on  Niagara  Street  to 
B.    Zimmerman. 

C.  E.  Hansel,  204  Ontario  Street,  St. 
Catharines,  has  let  the  general,  carpen- 
try and  roofing  contracts  for  the  erec- 
tion of  a  residence  to  Oscar  C.  Teal. 
Brick  venter  construction,  concrete 
foundation,  shingle  roofing.  Approxi- 
mate cost,  $3,000. 

Guelph,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  three  residences 
in  course  of  erection  on  Sydenham  Street 
for  H.  G.  Cockburn,  Park  Avenue: — 
plastering,  J.  J..  Mahoney,  Kent  Street; 
heating,  McCormick  &  Robinson,  Mar- 
ket Square;  plumbing,  Stevenson  &  Mal- 
colm, Masinoc  Building;  electrical  work, 
G.  E.  B.  Gringer,  Wilson  Street. 

Halifax,  N.S. 

In  connection  with  the  residences  now 


being  erected  on  Bloomingdale  Avenue 
for  R.  P.  Bell,  3  Prince  Street,  the  con- 
tract for  plastering  and  brickwork  has 
been  awarded  to  A.  Hutchinson,  Dart- 
mouth, N.S.,  the  heating  and  plumbing 
contract  to  Hayman  &  McKenzie,  Water 
Street,  and  the  electrical  contract  to  J. 
Starr   &    Son,    Limited,    Harbour    Street. 

Hamilton,  Ont. 

In  connection  with  the  residence  in 
course  of  erection  at  Connaught  Park 
for  E.  W.  Vivian,  408  Barton  Street  E.. 
the  heating  and  plumbing  contracts  have 
been  let  to  J.  E.  Gibson,  676  King  Street 
E.  Plastering,  painting  and  electrical 
work  not  yet  awarded. 

London,  Ont. 

The  contract  for  the  erection  of  a  resi- 
dence for  Alexander  Campbell,  731  Wa- 
terloo Street,  has  been  let  to  Evans 
Bros.,  905  Queens  Avenue.  Red  pressed 
brick  construction.  Approximate  cost, 
$4,000. 

The  following  contracts  for  the  erec- 
tion of  an  apartment  on  William  Street 
for  W.  Thomas,  531  Dundas  Street,  have 
been  awarded: — masonry,  H.  Hayman. 
491  Ontario  Street;  carpentry.  R.  G. 
Wilson;  plumbing  and  heating,  L.  J. 
Odell,  634  Princess  Avenue;  plastering, 
Arthur  Dowell,  563  Adelaide  Street: 
slating,  J.  Whittaker,  King  Street;  elec- 
tric work.   Peoples   Electric  Company. 

The  general  contract  for  the  erection 
of  a  residence  at  366  Maitland  Street  for 
Mrs.  Smibert,  Burwell  Street,  has  been 
let  to  J.  A.  Stanley,  1063  Richmond  St. 
Estimated  cost,  $4,000. 

Work  has  been  commenced  on  the 
erection  of  apartments  at  512  Williams 
Street  for  W.  D.  Thomas,  531  Dundas 
Street,  by  H.  Hayman,  491  Ontario  St.. 
and  R.  G.  Wilson  &  Son,  5  St.  G'eorge 
Street.  Smaller  trades  will  be  sub-let. 
Approximate    cost,    $6,000. 

Maisonneuve,   Que. 

In  connection  with  the  flats  being 
erected  by  Carriere  &  Frere  Company, 
Ltd.,  31  Laurier  Avenue,  Montreal,  the 
plastering  contract  has  been  let  to  Char- 
bonneau  &  Dupre,  1651  Park  .'\venue,  the 
contract  for  painting  to  W  .Bourdon,  47 
Desjardins  Avenue,  and  for  heating  and 
plumbing  to  J.  Vaillancourt,  43  Laurier 
.Avenue  W.,  Montreal. 

H.  Bernier.  758  Adam  Street,  has  let 
the  contract  for  heating  and  plumbing  in 
connection  with  the  residence  in  course 
of  erection  to  George  Lamothe,  174b 
Valois  Street,  Montreal.  Report  pre- 
viously published  incorrect. 

Montreal,  Que. 

P.  Morin,  1158  Bernard  Street,  has 
commenced  the  construction  of  three 
flats  on  the  Esplanade,  estimated  to  cost 
$5,000. 

A  residence  is  in  course  of  erection  on 
Notre  Dame  Street  E.,  for  J.  D.  La- 
pointe, 74c.  Second  Avenue.  General 
contractor,  Louis  Beaudry,  Pointe-aux- 
Tremble.     Approximate  cost,  $5,000, 

North  Bay,  Ont. 

The  contract  for  heating  and  plumbing 
at  the  residence  in  course  of  erection 
for  W.  Aubrey  has  been  awarded  to  the 
Cochrane  Hardware  Limited,  18  Main 
Street   West. 
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Oshawa,  Ont. 

A.  Black  has  let  the  masonry,  carpen- 
try"  and  tinsniithing  contracts  for  the 
erection  of  a  residence  to  W.  J.  Holland, 
Simcoe   and    Colhorne   Streets. 

Ottawa,  Ont. 

Bower  Bros.,  133  Hopewell  Street, 
have  let  the  contract  for  heating  and 
plumbing  in  connection  with  the  resi- 
dence which  they  are  building  on  Aylmer 
Street  to  T.  Walters,  288  Booth  Street, 
and  the  electrical  contract  to  the  Do- 
minion lUectric  Company,  417  Sparks 
Street.  I'lastcring  and  painting  not  yet 
awarded. 

The  contract  for  plumbing  and  heat- 
ing in  connection  with  the  residence  in 
course  of  erection  for  W.  F.  B.  Martin, 
145  Third  Avenue,  has  been  let  to  M.  M. 
O'Connell,  Limited,  213  Gloucester  St. 

Work  has  been  started  on  the  erection 
of  apartments  on  Bethany  Street  for  J. 
Quinn.  The  general  contract  has  b'een 
let  to  L.  McDonald,  80  Fairmont  Street. 
Brick  ct)nstruction,  felt  and  gravel  roof- 
ing.    Approximate  cost,  $6,000. 

In  connection  with  the  tenements  be- 
ing built  on  York  Street  by  N.  I'oiricr 
&  Son,  193  Cathcart  Street,  the  contract 
for  heating  and  plumbing  has  been  let 
to  A.  Gauthier  &  Company,  Dalhousie 
Street,  and  for  electrical  work  to  A.  C. 
McDonald,   48   College   Street. 

Quebec,  Que. 

Lavoie  &  Frere,  50  Jeanne  d';\rc  St., 
have  let  the  roofing;  heating,  plumbing 
and  electrical  contracts  in  connection 
with  the  residence  in  course  of  erection 
on  Aberdeen  Street  to  P.  I'aradis,  230 
d'Aguillon   Street.     Painting  not  let. 

The  contract  for  masonry  in  connec- 
tion with  the  residerice  being  built  on 
Moncton  Street  for  P.  Trudel,  43  d'Aguil- 
lon Street,  has  been  awarded  to  Jincher- 
eau  &  Lanionde,  (jrand  Allc,  the  roofing 
contract  to  E.  Falardeau,  308  Queen  St., 
and  the  heating,  plumbing  and  electrical 
contracts  to  J.  B.  Cote,  49  Grant  Street. 

E.  A.  Tremblay,  09  St.  Nazaire  Street, 
has  let  the  contract  for  roofing  at  the 
residence  in  course  of  erection  on  Bourla- 
marque  Street  to  O.  Barbeau,  154  Frank- 
lin Street,  and  for  heating,  plumbing  and 
electrical  work  to  J.  Brown,  11  .'\rsenal 
Street.     Painting  not  let. 

In  connection  with  the  residence  be- 
ing built  on  Bourlamarque  Street  by  J. 
Nadeau,  139  Notre  Dame  Des  Anges 
Street,  the  contract  for  masonry  and 
plastering  has  been  awarded  to  J.  B. 
Vcrret  &  Fils,  Limoilou.  the  roofing  con- 
tract to  C).  Barbeau,  154  Franklin  Street, 
and  the  heating,  pluml)ing  and  electric 
contracts  to  J.  Lafrance.  21  Plessis  St. 
Carpentry  and  painting  by  owner. 

In  connection  with  the  residence  in 
course  of  erection  for  E.  Dube,  103  St. 
Olivier  Street,  the  masonry  contract  has 
been  let  to  V.  Parent,  449  St.  Francois 
Street,  and  the  carpentry  contract  to  I-". 
Breton,  75  Latournelle  Street.  Other 
trades  not  let.    Approximate  cost,  $6,000. 

Lavoie  &  Frerc.  52  Jean  d'.\rc  Street, 
are  building  a  residence  for  N.  Maison, 
23  d'.Vrtigny  Street,  estimated  to  cost 
$0,000.  The  roofing,  heating,  plumbing 
and  electrical  contracts  have  been  let  to 
P.  Paradis.  230  d'.Vguillon  Street.  Paint- 
ing contract   not   yel   awarded. 


Toronto,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  rectory  on  Annette  Street  for 
the  congregation  of  St.  Cecilia's  Roman 
Catholic  Church.  The  carpentry  con- 
tract has  been  let  to  Madden  Bros.,  552 
Adelaide  Street  West. 

T.  A.  Manning,  79  St.  Clair  Avenue  E.. 
has  let  the  plastering  contract  in  connec- 
tion with  the  residence  being  built  at  101 
Waliiisley  Blvd.  to  Petrie  &  Son,  353V4 
Dupont  Street,  the  contract  for  painting 
to  A.  K.  Ottaway,  108  Alcina  Ave.,  and 
for  heating  to  James  &  Son,  550  St. 
Clair  Avenue   W. 

Sparrow  &  Holden,  107  Ronan  Ave- 
nue, have  let  the  plastering  contract  in 
connection  with  the  erection  of  a  resi- 
dence to  F.  Antill,  379  Mount  Pleasant 
Road,  the  contract  for  heating  and  plumb- 
ing to  G.  Moore,  165  Ronan  Avenue,  and 
for  electrical  work  to  F.  A.  Turpin,  110 
Brunswick  Avenue.  Brick  construction, 
shingle  roofing.  Approximate  cost, 
$3,000. 

John  Tait,  58  Manor  Road,  is  erecting 
two  pairs  of  residences  at  1-7  Park  Ave.. 
for  C.  F.  Wagner,  00  Gloucester  Street. 
Smaller  trades  will  be  sub-let.  l-lstimated 
cost,  $12,000.  Brick  construction,  shingle, 
felt   and  gravel   roofing. 

Westmount,  Que. 

The  masonry,  carpentry  and  plastering 
contracts  for  the  erection  of  a  residence 
for  Mrs.  L.  C.  Fee,  have  been  let  to 
T.  S.  Hudson  &  Company,  Board  of 
Trade  Building,  Montreal. 


B.  Curry,  Macoun;  West  Gray  town,  $13,- 
000,  B.  Brouillet,  Graytown. 

Winnipeg,  Man. 

Tenders  will  be  received  until  July 
20th  by  the  Chairman  of  the  Board  of 
Control  for  two  50-Iight,  high  efficiency, 
incandescent  street  lighting  equipments, 
complete  with  lamps.  I'lans  and  speci- 
fications at  office  of  the  Engineer,  J.  G. 
Glassco,  54  King  Street. 


Fires 

Brome,  Que. 

The  Dominion  Government  Creamery 
has  been  totally  destroyed  by  fire.  Min- 
ister of  Agriculture,  Hon.  Martin  Burrell. 

Leeds  Station,  Que. 

A  store,  residence,  sawmill  and  cheese 
factory,  belonging  to  Theophile  Beau- 
doin.  have  been  destroyed  by  fire.  Loss, 
$12,000. 

Mount  Forest,  Ont. 

Fire  has  caused  the  following  losses: 
V.  E.  Lewis,  tailor  shop,  store  and  resi- 
dence, $4,500,  covered  by  insurance;  H. 
W.  Palmateer,  store  and  express  office. 
$3,000,  insurance,  $1..500.  Mr.  Palmateer 
will  possibly  rebuild. 

Quebec,  Que. 

A  residence  belinging  to  Dion  & 
Freres,  84-86  Victoria  Street,  has  been 
destroyed  by  fire.    Estimated  loss.  $5,000. 

Fire  has  destroyed  the  residence  of 
Mrs.  J.  Genest.  88  Victoria  Street.  Loss, 
$5,000. 


Power   Plants,   Electricity  and 
Telephones 

Latuque,   Que. 

The  residence  of  Oscar  Fontaine  has 
been  destroyed  by  fire. 

Maisonneuve,  Que. 

The  City  Council  have  decided  to  pur- 
chase a  quantity  of  street  lamps  and 
posts.     Engineer,   M.   Dufresne. 

Otterville,  Ont. 

The  installation  of  a  hydro-electric  sys- 
tem is  being  considered  by  the  Town 
Council.  Estimates  of  the  cost  have 
been  furnished  by  the  Provincial  Com- 
mission. 

Port  Rowan,  Ont. 

The  Town  Council  are  obtaining  esti- 
mates of  the  cost  of  installing  an  elec- 
tric light  plant.     Clerk,  W.  A.  Mabee. 

Saskatchewan  Province 

The  following  Rural  Telephone  Com- 
panies have  been  authorized  to  borrow 
money  for  the  construction  of  their  sys- 
tems:—Colfax,  $8,300,  Secretary,  A.  R. 
Thomas.  Colfax;  Gartmore-Zorra.  $6,000, 
H.  E.  Mapleton,  Shillingthorpe;  Good- 
water,  $3,000,  D.  Dalgleish.  Goodwater; 
Great  Deer,  $2,500.  D.  R.  Dyck.  Borden; 
Kilmory,  $3,800,  A.  H.  Burke,  Watrous; 
Kronau,  $8,000.  R.  R.  McElmon,  Kro- 
nau;  New  Deloraine,  $5,500,  .■\.  J.  Rob- 
ertson, Davidson;  North  Churchbridge. 
$25,000,  .\.  T.  Penwarden;  Silverwood. 
$3,600,  Roy  Scott,  Wapella;  South  Rad- 
isson.  $4,000.  R.  McNaught,  Radisson; 
South  Tyvan.  $2,700,  I.  Simpson,  Tyvan; 
Talmage,  $5,000,  W. "  T.  Crayford.  Tal- 
mage;  Third  Meridian,  $2,500,  E.  N. 
Keeney.    Davidson;   Thorson,   $1,700,    M. 


Miscellaneous 

Chatham,  Ont. 

The  Town  Council  have  passed  a  by- 
law for  the  purchase  of  motor  fire  ap- 
paratus and  truck,  at  an  estimated  cost 
of  $13,000.  Tenders  will  be  called  at  once 
if  by-law  carries  at  the  polls.  Clerk,  W. 
G.   Merritt. 

Outremont,  Que. 

The  Municipal  Council  are  in  the  mar- 
ket for  machines  for  penetrating  asphalt 
work.     Secretary,   E.  T.  Sampson. 

Toronto,   Ont. 

The  Rock  &  Power  Machinery  Com- 
pany, 58  Church  Street,  arc  in  the  mar- 
ket for  one  ten  or  fifteen  ton  locomotive 
crane,  8  wheel.  38  to  40  ft.  boom,  equip- 
ped with  Clam  Shell  bucket  and  Ontario 
boiler. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  City  Council  have  let  a  contract 
for  the  supply  of  three  Chapman  rec- 
tangular sluice  gates  to  the  Turbine 
Equipment  Company,  Ltd..  C.  P.  R. 
Building.  Toronto. 

Montreal.  Que. 

J.  .-\.  Brosseau.  53  Boyer  Street,  has 
awarded  a  contract  for  the  installation 
of  a  baker's  oven  to  Dufort  &  Mignolet. 
340a  St.  .\ntoine  Street.  Fire  brick  con- 
struction.    Approximate  cost.  $5,000. 

Transcona.  Man. 

The  Turbine  Equipment  Company  Ltd., 
C.  P.  R.  Building,  Toronto,  have  been 
awarded  a  contract  for  the  supply  of  two 
Dc  I^val  8-inch  vertical  single  stage 
sewage  pumps,  with  a  combined  capa- 
city of  three  million  gallons  per  day. 


Tenders  Wanted 


Tenders  will  be  received  by  the  Council  of  the 
Township  of  Hullett  up  to  Thursday,  29th  July, 
at  2  p.m.,  for  the  deepening,  widening  and 
straightening  of  the  Drain  or  Creek  known  as 
the  "McCall  Extension  Drain,"  from  a  point  in 
the  eastern  limit  of  the  N  ^4  of  Lot  9,  Con.  1-4  to 
the  outlet  at  Lot  IB,  Con.  10,  Hullett.  An  ac- 
cepted cheque  of  5  per  cent,  will  be  required  to 
be   furnished   by   the   successful   tenderer. 

The  lowest  of  any  tender  not  necessarily  ac- 
cepted. 

JAMES    CAMPBELL, 
29  Township    Clerk. 


Tenders  for  Sewers 
and  Cement  Sidewalks 

Municipality  of  Village 
du  Bassin  de  Chambly 

Separate  sealed  tenders  for  the  constrtiction  of 
sewers  and  cement  sidewalks  will  be  received  un- 
til Monday,  7  p.m.,  July  26th,  1915,  and  must 
be  addressed  to  the  Secretary-Treasurer  of  the 
Municipality  of  the  Village  du  Bassin  de  Cham- 
bly, and  deposited  at  his  office,  said  sewei  s  and 
sidewalks  to  be  constructed  in  the  streets  of  said 
Village. 

The  plans  and  estimates  of  these  works  may 
be  examined  at  the  office  of  the  municipal  engi- 
neer, M.  J.  Avila  Cravel,  17  Cote  Place  d'.Armcs, 
Montreal. 

.\ny  person  tendering  must  deposit  an  accepted 
cheque  from  a  chartered  Canadian  bank,  payable 
to  the  Municipality  of  Village  du  liassin  de 
Chambly,  and  amounting  to  KP  per  cent,  of  the 
amount   of   said   tender. 

The  Municipal  Council  shall  be  perfectly  free 
to  accept  or  reject  any  of  the  tenders.     By  order. 
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J.   AVILA   GRAVEL, 

C'ivil   Engineer. 


Town  of  Drumheller,  Alberta 


Waterworks 


Sealed  tenders,  addressed  to  the  undersigned, 
will  be  received  up  till  20  o'clock  on  Monday.  16th 
August,    1916,    for   the   following   contracts:-- 

1.  Supply  of  about  one  mile  of  ti-incli  and  4- 
inch   steel  or  cast  iron  pipe. 

1*.  Supply  of   Valves   and   Hydrants. 

3.  Supply  of  one   II.   R.   T.    Boiler  and   Slack. 

4.  Supply  of   Duplex   Pump. 

5.  Supply  of  materials  for  30,000-gallon  wood 
tank  and  housing. 

(J.  All  labor  and  certain  materials  for  laying 
water  mains,  sinking  an  open  well,  constructing 
pumping  station,  and  erecting  wood  tank  and 
housing. 

Tenders  must  be  accompanied  by  an  accepted 
cheque  for  ten  per  cent,  of  the  amount  of  the 
tender. 

Plans  and  specifications  and  other  information 
may  be  obtained  at  the  offices  of  the  Consulting 
Engineers  at  Winnipeg  and  Calgary.  A  deposit 
of  $25. (H)  will  be  required  on  Contract  No.  6, 
which  will  be  returned  to  bona  tide  tenders  on 
return  of  the  plans. 

The  Corporation  do  not  bind  themselves  to  ac- 
cept the  lowest  or  any  tender. 

O.    McKEE. 

Secretary-Treasurer, 

Drumheller,  Alta. 
THE  JOHN  GALT  ENC.IXEERIXG  CO.,  LTD., 

Consulting    Engineers, 
Winnipeg.   July,   1915  29 


WANTED 


For  cash,  one  S-wheel  locomotive  crane,  about 
10  ton,  with  38-ft.  or  40-ft.  boom,  and  equipped 
with  Clam  Shell  Bucket.  Boiler  must  pass  On- 
tario  specifications. 

ROCK  &  POWER  MACHINERY  COMPANY, 

29  58  Church  Street.  Toronto. 


Tenders  for  Foundry 

Sealed  tenders  will  be  received  by  the  "Under- 
signed up  to  July  29th  for  the  erection  and  com- 
pletion of  a  Foundry  Building  at  Brighton.  All 
tenders  to  be  marked  "Tender  for  Foundry." 
Plans  and  specifications  may  be  seen  at  the  office 
of   the   secretary. 

Lowest  or  any  tender  not   necessarily  accepted. 

GEO.    DREWRY, 
Secretary   of   The    D.   J.    Barker    Foundry    Com- 
pany,   Limited, 
29-30  Brighton,   Ont. 


County  of  Brant 


Sealed  tenders,  clearly  endorsed  on  the  out- 
side, "Tenders  for  Puttown  Bridge"  will  be  re- 
ceived by  the  Counties  of  Oxford  and  Brant  up 
to  12  noon,  on  Wednesday,  28th  July,  1916,  ad- 
dressed to  the  County  Clcik,  County  HuildinK. 
Brantford. 

For  150-ft.  span.  14  ft.  roadway.  Pratt  High- 
way   Truss    Bridge. 

For  reinforced  concrete  abutments  and  wing- 
walls.  • 

For  plain  concrete  abutments  and  wingwalls. 

Tenders  must  be  on  the  prescribed  form  and 
be  accompanied  by  marked  cheque  for  0  per 
cent,  of  the  amount  of  the  larger  tender. 

The  bridge   site  is  3'A    miles   west   of  Paris. 

Plans  and  specifications  to  be  seen  at  the  of- 
fice of  the'  County  Engineer,  4  Temple  Building, 
Brantford. 

AL.^N  M.  J.^CKSON, 
29  County  Engineer. 


Tenders  for  Supplies 


Tenders  will  be  received  through  registered 
post  only,  up  to  noon,  on  Tuesday,  August  Srd, 
1916,  for  the  supply  of 

,''iS.  Tie  Rods  and  Tie  Plates  for  Lansdowne 
.Xvenue    Extension,    Toronto    Civic    Railway. 

ti6.  Special  Track  Work  for  Lansdowne  Ave- 
nue   Extension,    Toronto    Civic    Railway. 

Tenders  must  be  addressed  to  the  Chairman, 
Board  of  Control,  City  Hall,  Toronto,  and  en- 
velopes must  be  plainly  marked  on  the  outside 
as  to  contents.  Specifications  and  forms  of  ten- 
der may  be  obtained  at  the  Works  Department, 
City  Hall.  Tenderers  must  comply  strictly  with 
conditions  of  City  By-law  as  to  deposits  and 
sureties,  as  set  out  in  specifications  and  forms 
of  tender.  The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

T.    L.   CHURCH    (Mayor), 
29  Chairman,    Board   of  Control. 


Sprinkler  Wanted 


Tenders  for  a  motor-driven  combination  street 
sprinkler  and  tiusher  will  be  received  by  the 
Sprinkling  Committee  up  to  July  29th,  1916.  For 
further  particulars  apply  to  G.  G.  Hucher,  Chair- 
man Sprinkling  Committee,  or  A.  H.  Millar,  City 
Clerk,   Berlin,   Canada.  '-.* 


Late  News  Items 

Blue  Sea  Lake,  Que. 

Tenders  on  the  erection  of  a  summer 
hotel  are  being  received  by  V.  Leduc, 
Wellington  and  Chandire  Streets,  Hull. 
Artificial  stone  construction,  slate  roof- 
ing. Approximate  cost.  $8,500.  Plans 
and  specifications  with  Mr.  Leduc. 

Fort  William,  Ont. 

John  King,  Victoria  Avenue,  has  com- 
menced the  erection  of  two  double  resi- 
dences, estimated  to  cost  $10,000.  Work 
by  day  labor.  Frame  and  brick  construc- 
tion, stone  and  concrete  foundation, 
shingle   roofing. 

Mille  Roches,  Ont. 

Tenders  on  repairs  and  construction 
of  a  tower  at  the  Chapel  of  Our  Lord  of 
the  Sacred  Heart  are  being  received  by 
Rev.  Corbet  McRae,  Dickenson's  Land- 
ing, Ont.  Plans  and  specifications  with 
Mr.  McRae. 

Montreal,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  theatre  in  course 
of  erection  for  the  St.  Denis  TJieatre 
Company,  160  St.  James  Street:— cut 
limestone.  John  Quinlan  &  Company. 
4412  St.  Catherine  Street,.  Westmount; 
hardware,  Duraund  Hardware  Company. 
:f70  St.  Jaines  Street;  modelled  plaster- 
ing, M.  R.  Guisti,  42nd  Street.  New  York; 
painting.  Shagpat  Sti)dios,  (i  Beaver  Hall 
Square. 

Orangeville,  Ont. 

Tenders  on  the  construction  of  a  roof 
at  St.  .Andrew's  Church  will  be  received 
until   noon.   July   24th,   by   the    Board   of 

Managers. 

Ottawa,  Ont. 

The  City  Council  have  let  the  contract 
for  laying  asphalt  pavement  on  Somerset 
Street  to  the  Ottawa  Construction  Com- 
pany. Central  Chambers,  and  for  asphalt 
paveinent  on  Nicholas  Street  to  the 
Union  Construction  Company,  Bank 
.Street,   Chambers. 

The  general  contract  for  the  erection 
of  an  addition  to  a  store  for  R.  E.  Powell, 
290  Elgin  Street,  has  been  awarded  to 
Charles  Hopewell.  7  Cleniow  Avenue. 
.Appro.ximate  cost,  $8,000. 

Thetford  Mines,  Que. 

Tenders  on  the  erection  of  a  residence 
for  A.  S.  Johnson  will  be  received  until 
July  30th'  by  H.  G.  James.  Architect, 
Whiting  Block,  Sherbrooke,  Que.  Cobble 
stone  and  roughcast  construction,  con- 
crete foundation.  Approximate  cost, 
$17,000. 

Three  Rivers,  Que. 

The  Three  Rivers  Traction  Company 
are  building  a  street  railway  estimated  to 
cost  $L')0,ono.     Work  by  day  labor. 
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Corporation    Employees    and   the   War 

"Shame  on  the  false  Etruscan  who  linKcri  in  his  home 
When  Porsena  of  Clusium  is  on  his  way  to  Rome !" 

ONE  of  the  members  of  that  august  body,  the 
Institution  of  Civil  Engineers,  commends  the 
action  of  the  City  of  London  Corporation  in 
refusing  to  increase  the  wages  oi  employees 
who  are  of  military  age.  While  not  in  sympathy  with 
compulsion,  he  deplores  the  fact  that  in  Great  Britain 
there  are  a  large  number  of  men  who,  from  one  cause 
or  another,  are  shirking  their  duty.  He  tells  us  that 
there  are  still  left  many  men  of  military  age  doing  work 
which  could  be  performed  equally  well  by  old  men 
or  by  women.  "To  encourage  such  men  by  increas- 
ing their  wages  at  this  juncture,"  he  writes,  "would  be 
unpatriotic  and  ill-advised,  and  would  be  putting  a 
]>remiuiTi  on  pusillanimity." 

In  this  view  the  Contract  Record  concurs.  There 
is  not  a  little  in  the  sentiment  which  applies  to  Canada 
and  to  conditions  here.  We  are  all  interested  in  the 
idea  of  maintaining  the  business  stability  of  the  coun- 
try as  far  as  possible,  and  in  no  field  of  endeavour  is 
this  idea  of  greater  appeal  than  in  the  constructional 
(ield,  whose  ramifications  are  so  broad,  and  whose 
activities  embrace  so  many  branches  of  work,  but  it 
were  treasonable  at  such  a  time  to  place  private  enter- 
prise before  the  great  enterprise  upon  which  the  coun- 
try and  the  Kmjjire  are  embarked.  It  is  to  be  regret- 
ted that  in  Canada,  also,  able-bodied  young  men  of 
military  age  are  hanging  on  to  their  jobs  in  the  coti- 
structioiial  and  every  other  field,  the  while  middle- 
aged  and  elderly  men  are  filling  the  ranks  of  the  un- 
employed. Toronto  and  Montreal  alone  are  harbour- 
ing thousands  of  men  between  the  ages  of  eighteen 
and  thirty-five,  whose  places  could  be  filled,  with  honor 
to  themselves  and  advantage  to  the  country,  by  men 
a  generation  older. 

Considerable  Work  in  Progress 
The  Gerinan  menace  is  not  going  to  halt  building 
and  engineering  work  in  Canada,  and  it  behoves  each 
of  us  to  do  his  part  in  keeping  business  conditions  on 
an  even  keel.  It  was  to  be  expected  that  there  would 
be  a  great  falling-oflf  in  constructional  work,  but  it 
must  not  be  imagined  for  one  moment  that  things  arc 
at  a  standstill.  .-X  careful  perusal  of  these  pages  week 
by  week  will  disclose  appreciable  activities  on  the  part 
of  both  the  Government  and  the  j)ublic.  The  Govern- 
ment is  doing  its  part  and  the  municipalities  are  doing 
theirs,  while  the  man  in  the  street  shows  a  reasonable 
disposition  to  take  advantage  of  the  unexampled  oppor- 
tunity of  building  now  with  economy  and  profit. 

But,  be  it  noted,  these  reflections  in  no  wise  af- 
fect the  larger  issue.  For  able-bodied  men  a  well- 
defined  path  of  duty  is  marked  out,  and  there  should 
be  no  need  to  make  the  way  more  attractive  by  allur- 
ing pictures  of  reward  of  any  kind.  For  an  eligible 
man  having  no  disabilities,  physical  or  other\vise,  to 
stay  at  home  and  let  others  fight  for  him  is  to  play  the 
part  of  a  poltroon,  and  certainly  such  a  part  should  not 
be  encouraged  even  lo  the  extent  of  security  of  tenure 
in  his  employment — let  alone  increase  of  pay. 

"M.  Inst.  C.  E."  concludes  with  these  significant 
words:  "The  fact  is  that  England  is  too  safe,  thanks 
to  our  splendid  Xavy  and  to  the  ab.sence  of  frontiers. 
but  there  may  be  a  rude  awakening  some  day  if  the 
manhood  of  this  country  do  not  realize  that  every  bit 
of  energy  we  possess  must  be  used  in  only  one  direc- 
tion until  the  awful  shadow,  which  of  a  surety  now 
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threatens  us,  is  dispersed.  The  only  way  in  which  this 
can  be  effected  is  by  every  man  of  fighting  age  in  the 
country  taking  his  part  in  the  war." 


Nine-Tenths  of  the  Advantage  to  America 

IT  is,  of  course,  futile  for  laymen,  or  even  states- 
men, to  talk  of  the  terms  of  peace  before  the  end 
of  the  war  is  in  sight,  writes  J.  E.  Yerbury,  in  a 
communication  to  The  London  Builder;  but,  how- 
ever severe  they  may  be  as  against  Germany  (and  per- 
haps the  more  severe  the  better  for  her  in  the  long 
run),  the  rest  of  the  world  will  still  be  faced  with  the 
competition  of  the  German-speaking  population  of  the 
Middle  Empires,  more  closely  bound  together  than 
ever  before,  the  best  organized,  and  the  most  highly 
commercially  trained  population  in  the  world,  which 
in  a  very  short  period  after  the  war  will  compete, 
even  more  keenly  than  before,  in  all  the  markets  open 
to  them  ;  and,  in  the  opinion  of  many  business  men,  the 
loss  of  her  commercial  supremacy  will  be  of  short  dur- 
ation to  Germany,  unless  the  methods  (or  want  of 
method)  of  the  past  are  thrown  over  by  English  manu- 
facturing firms.  And  even  during  the  period  of  (Ger- 
many's loss  it  will  be  America  and  not  England  that 
will  gain. 

American  firms  are  paving  the  wayfor  future  com- 
mercial activities,  but  it  is  doubtful  if  English  firms  arc 
doing  more  than  marking  time  during  the  war  period. 
If  the  people  of  this  country  had  only  had  sense  enough 
to  have  listened  to  Lord  Haldane  a  few  years  ago, 
when  he  started  his  crusade  for  better  commercial  edu- 
cation and  training,  we  should  be  in  a  position  to  take 
up  our  task  after  the  war,  arid  even  yet  there  may  be 
time  to  prejjare  for  the  commercial  war  which  will 
follow  the  declaration  of  peace. 

Education  and  training  are  at  the  bottom  of  Ger- 
man commercial  supremacy,  and  until  we  adopt  a  sys- 
tem which  will  meet  the  requirements  of  every  class 
we  must  be  content  to  see  America  take  nine-tenths 
of  the  advantage  lost  by  Germany. 


The  Engineer — A  Constructive  Criticism 

AS  I  see  it,  says  a  writer  in  The  Engineering 
News,  one  of  the  greatest  faults  of  the  en- 
gineer is  that  he  relies  too  much  on  his  tech- 
nical training,  and  confines  himself  to  an  en- 
tirely too  small  a  field,  taking  little  interest  in  the  af- 
fairs of  the  day  outside  of  his  own  chosen  profession 
and  not  mixing  with  clubs  and  organizations 'a-S  other 
business  men  do. 

Surely  there  is  no  business  or  profession  which  is 
more  certainly  founded  upon  sound  business  principles 
than  is  engineering.  "Engineering  is  the  theory  of 
economy"  expressed  in  a  few  words.  No  engineering 
business  can  ever  be  truly  successful  until  it  takes 
on  a  sound  business  system.  We  have  often  heard 
that  an  engineer  is  "a  man  who  can  do  for  one  dollar 
what  any  fool  can  do  for  two."  How  can  this  be  true 
unless,  in  addition  to  technical  engineering  knowledge, 
a  man  employs  business  methods  in  his  calculations 
and  transactions? 

Most  engineers  are  inclined  to  lack  confidence  in 
themselves  when  it  comes  to  mingling  with  men  of 
aft'airs,  or  else  their  outward  demeanor  does  not  show 
that  this  is  not  the  case.  We  cannot  expect  to  always 
talk  "shop,"  and  in  our  intercourse  with  men  it  is  ex- 
ceedingly important  to  our  success  that  we  be  able  to 
converse  on  other  subjects.     It  is  the  big,  broad  man 


who  accomplishes  things  in  this  day  and  age,  and  we 
must  enlarge  our  field  and  become  conversant  with  the 
events  of  the  day. 

We  have  read  a  great  deal  of  late  in  the  engineering 
jniblications  on  the  subject  of  public  speaking  by  engi- 
neers. Right  here  is  one  of  the  greatest  failings  of 
the  men  in  our  profession.  The  engineer  should  train 
himself  to  speak  in  simple,  well-selected,  plain  words, 
and  be  able  to  show  his  hearers  the  advantage  to  the 
community  at  large  of  engineering  works.  Surely  there 
is  no  other  profession  which  should  be  more  inter- 
esting to  the  public  than  engineering,  but  the  great 
trouble  has  been  that  we  have  not  been  trained  to 
present  our  side  of  the  case. 

The  engineer  should  be  versed  in  legal  procedure, 
labor  conditions,  social  problems  and  all  general  ques- 
tions of  city,  state  and  country.  In  order  to  be  suc- 
cessful, he  must  be  able  to  express  himself  in  good, 
clear,  sound  English,  and  not  simply  sit  back  with  the 
air  that  "I  am  an  engineer  and  1  can  make  no  mis- 
takes," or  "you  must  take  my  word  for  it,  for  you 
would  not  understand  even  if  I  tried  to  explain,  be- 
cause you  have  no  technical  education." 

I  have  found  that  the  knowledge  of  legal  procedure 
relative  to  public  improvements  which  are  constructed 
from  funds  derived  from  bond  issues  or  special  assess- 
ments is  one  of  the  most  valuable  assets. 

The  writer  believes  that  technical  schools  could  not 
make  a  better  move  as  an  improvement  in  their  courses 
than  to  include  one  on  public  speaking.  If  every 
student  of  engineering  were  required  every  so  often 
to  deliver  a  lecture  on  his  subjects  he  would  soon  lose 
his  "stage  fright,"  and  this  training  would  be  of  in- 
calculable value  in  life  later. 


I 


A  concrete  barge  has  'been  in  service  on  the  W'el- 
land  Canal  for  four  and  one-half  years  and  during  that 
time  has  been  subjected  to  severe  service.  It  is  used 
in  canal  maintenance  work  and  at  times  riprap,  in  load- 
ing, has  been  dropped  on  its  deck  from  a  height  of  12 
feet.  The  scow,  which  was  built  in  November,  1910, 
is  SO  ft.  long,  of  24-ft.  beam  and  has  sides  7  ft.  high. 
The  hull  is  divided  into  eight  compartments  by  one 
longitudinal  and  three  cross  bulkheads.  There  are  2 
X  2y2-h.  openings  through  the  cross  bulkheads.  The 
deck,  bottom,  sides  and  bulkheads  are  2y>  in.  thick, 
reinforced  in  both  directions  by  y^-\n.  roimd  rods  on 
2-in.  centres.  Beams  6  in.  square  on  bulkhead  lines, 
reinforced  with  heavier  steel,  as  required,  and  braced 
by  reinforced-concrete  posts,  care  for  the  princij^al 
stresses.  The  concrete  is  a  1  :4  mix,  using  small  gravel. 
The  boat  was  designed  and  built  under  the  super- 
vision of  Mr.  J.  L.  Weller,  then  Superintending  En- 
gineer of  the  Welland  Canal,  and  now  Engineer-in- 
Charge,  Welland  Ship  Canal. 


Investigation  into  the  condition  of  the  concrete  in 
some  of  the  forts  in  Belgium  which  the  Germans  took 
after  a  much  shorter  period  of  attack  than  was  ex- 
pected, appears  to  show  that  the  work  was  by  no 
means  well  executed.  The  last  report  in  connection 
with  the  forts  around  Antwerp  and  also  at  Namur  is 
that  while  the  plans  and  positions  were  of  the  best 
and  the  ordnance  used  to  defend  the  forts  were  beyond 
criticism,  the  steel  and  concrete  and  stone  work  were 
of  poor  quality.  For  instance,  at  Namur  the  concrete 
supporting  one  steel  turret  was  so  poor  in  quality  that 
it  was  demolished  by  a  single  German  shell. 
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The  Fortress  of  Heligoland 

IN  ;iii  interesting  article  which  tells  of  how  con- 
crete and  steel  have  heen  employed  by  the  (ier- 
nians  in  fortifying  }lelig(jland,  a  writer  in  Ferro- 
concrete observes  that  al)()ut  a  (juarter  of  a  cen- 
tury ago  Heligoland  was  fo(jlishly  handed  over  to  (ier- 
niany  by  a  (jovernment  who  were  so  misguided  as  to 
sn])pose  that  the  act  would  be  regarded  as  an  evidence 
of  friendshi]).  I""ar  frcjm  taking  this  attitude,  the  (ier- 
nians  considered  our  acticjn  to  be  the  result  of  fear, 
and  at  the  same  time  laughed  up  their  sleeves  at  our 
folly.  To-day  the  German  character  is  a  little  better 
understood  by  the  British  people,  but  quite  recent 
events  have  shown  how  difficult  it  is  for  those  in  au- 
thority to  shake  oft'  the  traditional  policy  of  trying  tt) 
placate  a  savage  enemy  by  kindness. 

Twenty-five  years  ago,  f  leligoland  was  being  rapid- 
ly eaten  up  by  the  sea,  and  the  idea  (jf  preserving  and 
fortifying  it  does  not  seem  to  have  occurred  to  our 
peaceful  rulers.  As  soon  as  the  place  came  into  the 
possession  of  the  Germans,  steps  were  taken  for  the 
])reservation  of  the  island,  and  its  conversion  into  a 
powerful  fortress  for  the  defence  of  their  shores  and 
an  important  naval  base  as  a  menace  to  Kngland. 

Painstaking  Construction 

With  their  accustomed  systematized  patience,  the 
Germans  set  about  the  heavy  and  laborious  task  of 
stopping  the  ravages  of  the  sea.  Groynes  and  break- 
waters were  constructed  at  various  points  to  break  the 
force  of  the  waves  and  to  alter  the  course  of  the  cur- 
rents which  were  undermining  the  clilis.  in  places 
where  the  inroads  of  the  waves  were  particularly 
tlireatening,  granite  sea  walls  were  built,  some  of  these 
being  from  3U  to  40  ft."  high  and  from  16  to  20  ft.  thick. 
Then,  while  these  operations  were  in  progress,  the 
island  was  literally  stuck  together  with  cement  grout 
and  ferro-concrete.  Thousands  of  tons  of  these  ma- 
terials were  used  for  lilling  cracks  and  crevices  in  the 
clifls,  and  it  -is  stated  by  a  visitor  to  Heligoland  in 
1912  that  "the  Germans  went  round  the  island  just  as 
a  painter  goes  round  a  house,  and  filled  in  all  cracks, 
and  in  some  places  they  poured  in  40  or  50  tons  before 
the  gaps  were  filled."  As  our  readers  are  aware,  the 
same  kind  of  methodical  ])recision  has  been  displayed 
in  the  wanton  destruction  of  Belgian  and  l'"rench  towns 
during  the   ])resent    war. 

Fortifyirig  the  Island 
i\e.\t  came  the  fortilicatii)n  ul  the  island,  which  is 
luulermined  in  all  directions  with  galleries,  lighteil  by 
electricity  and  leading  to  chandlers  in  the  face  of  the 
cliffs.  Some  of  the  chambers  are  for  the  operation  of 
heavy  guns  and  others  for  the  storage  of  ammunition. 
The  ordnance  equipment  is  said  to  include  several  14- 
iii.  guns  and  numerous  10-in.  and  11-in.  guns.  Another 
interesting  fact  is  that  a  considerable  part  of  the  island 
is  protected  by  steel  armour  plating.  The  plates  im- 
mediately outside  one  of  the  larger  gun  chambers  arc 
S-in.  thick  and  securely  bolted  into  the  rock.  In  order 
that  they  may  escape  detection  the  plates  are  painted 
of  a  reddish  color  to  match  the  clifts,  antl  the  various 
markings  of  the  natural  rock  are  so  cleverly  imitated 
that  it  is  very  difficult  to  distinguish  the  steel  from  the 
cliiTs.  I'"urther,  the  gun  emplacements  are  so  skilfully 
hidden  that  they  cannot  be  detected  from  the  sea.  The 
observation  chambers  are  elaborately  e(|uii)i)ed  with 
the  most  modern  instruments  and,  of  course,  are  in 
telephonic  communication  with  all  parts  of  the  fortress 
One  of  the  devices  for  range  finding  is  a  large  glass 


screen  divided  into  squares,  and  on  which  is  reflected 
a  large  area  of  the  sea.  The  exact  range  for  each 
square  having  been  exactly  calculated,  it  would  be 
quite  easy  to  concentrate  fire  on  any  hostile  ship  whose 
image  happened  to  be  reflected  on  one  of  the  squares. 

Jhe  island  is  further  equijiped  with  a  Zeppelin  .shed 
capable  of  accommodating  two  airships,  the  shed  being 
constructed  to  sink  into  a  pit  so  that  its  roof  is  level 
with  the  earth,  and,  being  painted  to  imitate  the  sur- 
rounding land,  the  top  of  the  shed  is  almost  unrecog- 
nizable from  a  moderate  height  in  the  air. 

As  a  naval  base,  Heligoland  is  now  provided  with 
one  of  the  finest  artificial  harbours  in  the  world,  built 
at  a  cost  of  more  than  a  million  pounds  and  capable  of 
affording  safe  anchorage  for  an  entire  fleet. 

With  their  customary  thoroughness  and  foresight 
the  Germans  have  not  left  undone  anything  that  would 
help  to  make  the  island  an  impregnable  fortress  and 
an  effective  menace  to  Britain. 


German  Destruction 

A  pamphlet  published  by  a  Westerham  printer 
gives  a  useful  and  complete  account  of  the  various  acts 
of  destruction  of  architectural  monuments  which  have 
been  committed  by  the  German  armies  in  Belgium 
and  France,  and  the  various  resolutions  of  protest 
passed  by  learned  and  other  societies,  as  well  as  the 
newspaper  reports  which  have  appeared  in  the  press  of 
various  countries  concerning  them,  the  whole  forming 
a  stirring  indictment  of  the  barbarous  conditions  un- 
der which  the  German  Government  is  waging  the  pre- 
sent war.  The  conditions  as  to  the  preservation  of 
historic  monuments  in  war  agreed  to  by  the  signatory 
powers  solemnly  bind  themselves  to  respect  such  build- 
ings unless  they  are  used  by  an  enemy  for  purposes 
of  war.  The  (jerman  reply  in  each  case  is  either  a 
denial  that  damage  has  been  done,  or  else  a  statement 
that  the  buildings  in  question  have  been  used  for  mil- 
itary purposes,  and  that  therefore  their  destruction 
is  warranted  and  excusable,  f^crhaps  the  most  strik- 
ing of  all  the  documents  referred  to  is  the  Report  by 
Professor  Clemen,,  of  Bonn,  Chairman  of  the  Commis- 
sion on  Historic  Monuments  in  the  Rhine  provinces, 
which  was  written  in  December  and  published  in  the 
Journal  of  the  .American  Institute  of  .Architects  in 
March,  in  which  he  states  "that  nowhere  on  Belgian 
ground  have  irreplaceable  architectural  works  been 
lost,"  and  goes  on  to  explain  that  even  among  the  hor- 
rors of  war  German  art  lovers  may  be  assured  that 
"such  precious  art  possessions  are  safe  in  the  hands 
of  the  (ierman  Government."  Quotations  of  this  kind 
show  that  it  is  useless  to  expect  any  recognition  of  the 
evil  done  or  any  help  to  prevent  further  damage  from 
the  (ierman  authorities,  who  do  not  scruple  to  describe 
Whitby  and  Scarborough  as  being  fortified  towns,  and 
who  would  complacently  describe  the  destruction  of 
St.  Paul's  as  a  regrettable  "military  necessity."  We  do 
not  think  there  is  much  in  the  suggestion  made  that 
neutralized  zones  should  be  created  round  historic 
buildings,  as  the  policy  which  leads  to  the  concentra- 
tion of  artillery  fire  on  a  cathedral  would  not  regard 
the  most  clearly  defined  neutral  zone  as  a  greater  safe- 
guard. The  real  remedy  apj)ears  to  us  to  be  put  it 
beyond  the  p<iwer  of  Germany  to  place  the  |)eace  of  the 
world  again  in  jeopardy,  and  to  trust  that  the  new 
boundaries  of  the  I'^urojiean  States  which  are  marked 
out  after  the  war  may  corresji^md  with  the  aspirations 
of  the  people  who  inhabit  them. — The  Builder  (Lon- 
don, Eng.). 
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The  Georgia-Harris  Viaduct,  Vancouver,— the 
Longest  Reinforced  Girder  Span 

in  the  World 


THE  completion  of  Vancouver's  new  viaduct  has 
rounded  out  an  exceptionally  fine  engineering 
eflfort  in  which  utility,  strength,  beauty  and 
economy — all  duly  considered — have  resulted 
in  a  harmonious  structure  which  is  a  feature  of  pride 
to  the  commercial  metropolis  of  British  Columbia. 

Waterfront  or  port  possibilities  of  Vancouver  are 
in  part  an  advantage  and  a  handicap,  for  the  waters  of 
Burrard  Inlet  and  False  Creek  had  before  the  birth  of 
the  city  so  encroached  upon  the  land  that  only  a  small 
neck  permitting  four  highways  was  left  to  join  the 
east  and  west  sections  of  the  city.  Through  these  few 
streets  rushed  the  great  streams  of  vehicular  and  car 


with  80-lb.  steel  rails  on  steel  ties  bedded  in  concrete, 
and  which  is  53  feet  in  width,  required  1,500  scpiare 
yards  of  paving — bitulithic  and  granitoid  being  used. 

The  trackage  is  the  property  of  the  city  and  will 
be  rented  to  the  B.  C.  Electric  Railway  Company, 
Limited,  but  it  is  not  at  present  in  operation,  as  the 
transportation  company  have  been  unable  to  complete 
arrangements  for  its  use.  The  sidewalks  are  6  feet 
wide,  and,  like  the  gutters,  are  of  cement. 

The  spans  vary  from  25  to  280  feet,  according  to 
the  requirements  of  trackage,  lanes  and  other  systems 
which  it  was  desirable  not  to  disturb,  for  tliis  viaduct 
crosses  streets,  lanes,  the  C.  P.  R.  and  B.  C.  K.  Railway 


The  Georgia-Harris  Viaduct.  Vancouver. 


traffic.     Coifgestion  resulted  and  a  better  means  and 
more  rapid  intercommunication  was  sought. 

The  solution  was  found  to  lie  in  the  erection  of  a 
viaduct  which  would  not  only  shorten  the  distance  to 
be  traversed,  but  also  permit  continuous  passage,  an 
impossibility  in  congested  areas  where  street  intersec- 
tions and  the  resultant  cross  traffic  cause  delays  in- 
numerable even  under  the  effective  direction  of  the 
traffic  squad  of  police. 

Construction  was  commenced  in  June,  1913,  by 
Messrs.  J.  McDiarmid  &  Company,  Limited,  general 
contractors,  of  Vancouver,  Calgary  and  Winnipeg,  and 
completed  just  prior  to  the  formal  opening  on  Do- 
minion Day,  when  this  half-million  dollar  bridge  was 
temporarily  given  the  name  of  the  Georgia-Harris 
Viaduct. 

General  Details 

The  viaduct,  which  runs  east  from  Beatty  Street  to 
Main  Street,  is  2,860  feet  in  length,  with  a  maximum 
grade  of  3.11  per  cent,  at  the  east  end,  and  66  feet 
wide.  Eighteen  thousand  cubic  yards  of  concrete  have 
entered  into  its  construction,  and  nineteen  thousand 
tons  of  steel.     The  roadway,  which  is  double-tracked 


yards,  the  G.  N.  R.  depot  and  yards,  and  False  Creek. 
Short  spans  are  of  slab  or  mushroom  construction,  and 
girder  and  continuous  Warren  truss  construction  are 
also  used,  according  to  the  dictates  of  economy  and 
needed  strength.  One  of  the  spans  required  girders  of 
reinforced  concrete  83  ft.  6  in.  in  length,  which  is  be- 
lieved to  be  a  record  for  bridge  girder  span  construc- 
tions. 

The  actual  construction  cost  was  $500,000.  This  is 
exclusive  of  any  amounts  which  have  had  to  be  paid 
for  the  removal  of  buildings  and  for  other  indemnity 
to  property  owners. 

The  whole  structure  is  finished  oft"  with  an  orna- 
mental rail,  of  which  the  lighting  standards  form  a 
prominent   and   classic   feature. 

The  engineers  who  had  charge  of  planning  and 
construction  were : — Messrs.  F.  L.  Fellowes,  City  En- 
gineer ;  C.  A.  P.  Turner,  Consulting  Engineer ;  A.  P. 
Hueckel,  Supervising  Engineer;  Jas.  P.  Kennedy,  En- 
gineer, and  Thos.  Borgford,  General  Su])erintendent  at 
Vancouver  for  the  contractors,  Messrs.  J.  McDiarmid 
&  Company. 
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Wood  Block  Paving  in  Montreal 

By  Dr.  John  S.  Bates' 

EARLY  wood  pavements  of  untreated  blocks  on 
plank  foundations  gave  very  unsatisfactory 
results  in  Montreal,  as  was  the  case  in  every 
other  city  where  this  primitive  type  of  pave- 
ment was  adopted.  Pavements  built  in  this  city  in 
the  years  1889-1893  of  tamarack  blocks  dipped  in  creo- 
sote pave  comparatively  poor  se'rvice.  The  causes  of 
such  results  are  well  known,  and  now,  after  years  of 
cxi)erimentinp;  with  various  methods?  of  treatment  and 
l)avement  construction,  means  of  overcoming  these  dif- 
ficulties are  etpially  well  understood.  A  short  stretch 
of  dipped  block  pavement  remaining  on  St.  Francois 
Xavier  Street  is  an  interesting  relic  of  those  early  ex- 
l)eriments.  In  its  present  condition  it  is  of  little  use 
as  a  pavement,  but  it  forms  an  impressive  demonstra- 
tion of  what  wood-block  pavement  should  not  be. 

A  wood  pavement  is  subject  to  deterioration  from 
two  agencies:  (1)  mechanical  abrasion  from  traffic, 
and  (2)  decay  resulting  from  development  of  wood 
destroying  fungi.  It  has  been  demonstrated  during 
many  years  of  experience  in  luirope  and  America  that 
thorough  impregnation  with  creosote  oil,  which  acts 
as  an  antiseptic  waterproof  filler,  affords  effective  pro- 
tection against  deterioration  from  both  of  the  above 
causes.  Without  attempting  to  discuss  in  detail  the 
various  factors  up<3n  which  the  durability  of  a  wood- 
block pavement  depends,  it  may  be  said  that  service 
results  obtainable  from  untreated  or  dipped  blocks, 
where  at  best  the  penetration  of  the  preservative  is 
only  superficial,  are  in  no  way  comparable  to  those 
from  blocks  thoroughly  impregnated  under  pressure, 
which  is  the  universal  modern  practice.  Untreated 
softwood  blocks  were  everywhere  abandoned  for  pave- 
ment construction  long  ago,  and  dipped  blocks  are  now 
rarely,  if  ever,  used.  The  use  of  pressure  treated  wood- 
blocks for  pavement  construction  has  been  increasing 
consistently  during  the  last  six  or  eight  years  in  Euro- 
])can  countries  and  particularly  in  the  United  States. 
The  outstanding  merits  of  wood-block  paveriients 
are  noiselessness,  durability  and  low  traction  resist- 
ance. Because  of  these  features,  such  pavements  are 
particularly  well  adapated  for  busy  city  streets.  Some 
of  the  world's  most  heavily-travelled  thoroughfares 
are  paved  with  creosoted  wood-blocks.  Those  who 
have  observed  the  wood-block  pavements  of  the 
Strand,  London,  or  of  some  of  the  famous  streets  of 
I'aris  or  of  lower  Broadway,  New  York,  must  have 
been  impressed  with  the  excellent  results  there  ob- 
tained. Toronto,  Hamilton,  and  Ottawa  all  possess 
very  fine  examples  of  modern  block  pavements.  Dur- 
ing the  last  three  years  these  cities  have  laid  consider- 
able areas  of  wood  pavement  with  very  satisfactory  re- 
sults, thus  proving  that  such  paving  material  is  per- 
fectly well  adapted  to  Canadian  climatic  conditions. 

There  are  two  short  stretches  of  block  pavement 
recently  laid  in  Montreal,  which  have  been  in  service 
two  years.  These  are  located  on  St.  Sulpice  Street, 
.south  of  Notre  Dame,  and  on  Bonsecours  Street,  south 
of  Craig  Street.  While  the  length  of  service  of  these 
l)avements  is  as  yet  insufficient  to  warrant  any  con- 
clusions as  to  ultimate  life,  they  wi?l,  no  doubt,  give 
very  good  results. 

It  must  be  significant  to  Canadians  who  are  inter- 
ested in  the  development  of  national  industries  to  note 
that  cities  in  England,  with  no  native  available  tim- 
ber, have  been  importing  large  quantities  of  Baltic  pine 

•In  chartre  of  the  Forest  Products'  Labomtorieir  «t  Montrenl. 


for  paving  block  manufacture  and  indeed  have  recently 
been  investigating  the  |)<)ssibility  of  securing  such  ma- 
terial in  fjuantity  from  Canada.  Canada  has  large 
available  supplies  of  Norway  pine,  Douglas  fir  and 
other  woods  which  are  well  suited  for  paving  block 
manufacture,  though  at  present  less  extensively  used 
than  the  species  named,  and  yet  Canadian  cities  with 
a  few  exceptions  are  using  a  proportionately  insignifi- 
can  quantity  of  wood  paving,  apparently  preferring  to 
import  large  quantities  of  asphalt,  asi)halt  block,  scoria 
blocks  and  paving  bricks.  Surely  there  is  a  lesson  in 
this  situation  for  Canadian  highway  inquirers  who 
are  now  in  a  position  to  benefit  from  the  extensive  ex- 
perience of  cities  of  the  United  States  and  Europe 
where  wood-block  paving  has  been  sucessfully  de- 
veloped. It  has  been  demonstrated  beyond  all  doubt 
that  wood  paving  is  not  a  fad,  nor  is  it  a  luxury,  lim- 
ited to  high  class  residential  streets.  When  properly 
laid  with  properly  treated  blocks  it  is  a  pavement 
which  will  give  excellent  service  and  the  highway  de- 
partments of  Canadian  cities  would  do  well  to  care- 
fully investigate  its  possibilities. 


Bituminous  Paving 

IN  a  paper  dealing  with  the  re-surfacing  of  main 
roads  in  tar,  pitch  and  bituminous  macadam  (pre- 
sented at  the  National  Road  Congress,  held  last 
month  in  London,  Eng.)  the  authors,  Messrs. 
Sheldon  and  Lyddon,  give  "some  of  the  salient  points 
t)f  interest  on  which  it  is  considered  further  informa- 
tion is  desired  before  more  extended  use  can  be  made 
of  the  class  of  paving  referred  to  as  bituminous."  These 
are  seven  and  are  as  follows: — (1)  The  effect  of  vari- 
ous kinds  of  soil  on  bituminous  material  under  known 
conditions  of  traffic;  (2)  the  desirability  of  a  strong 
foundation  where  the  character  of  the  road  justifies  the 
use  of  a  bituminous  paving;  (3)  the  suitability  or 
otherwise  of  open  mixtures  for  use  as  wearing  surfaces 
in  damp  situations:  (4)  suitable  and  reliable  tests  for 
asphalt  cements,  either  by  penetration  or  other  means ; 

(5)  the  desirability  of  analyses  and  tests  to  be  made 
on  bituminous  materials  for  known  conditions  of  use : 

(6)  the  allowable  limits  of  percentage  of  bitumen  in 
mixtures  containing  various  mineral  aggregates ;  and 

(7)  the  cause  and  cure  or  amelioration  of  corrugations. 
These  are  then  taken  seriatim,  the  whole  forming  a 
very  valuable  series  of  "observations."  Space  allows 
of  the  presentation  of  only  a  few  points  here.  Bitum- 
inous material  should  not  be  laid  where  clay  will  come  ' 
into  direct  contact  with  it,  as  it  is  kept  in  a  more  or 
less  moist  condition  at  all  times,  and  this  causes  seri- 
ous local  disintegration  by  a  general  softening  of  the 
material,  which  is  soon  broken  up  by  the  traffic.  The 
importance  of  a  strong  sub-crust  cannot  be  over-em- 
phasized. While  unable  to  advance  a  definite  opinion 
as  to  the  relative  water  resistant  proixirtions  of  the 
mixtures  containing  various  percentages  of  mineral 
aggregates  and  bitumen,  experience  indicates  that,  of 
mixtures  made  by  the  same  bituminous  binder,  those 
which  are  densest  appear  to  be  the  least  affected  by 
water  action.  The  penetration  test  for  uniformity 
leaves  much, to  be  desired,  and  the  substitution  of  a 
needle  square  in  section  would  make  it  more  reliable 
than  at  present.  Data  appear  to  be  necessary,  to  estab- 
lish the  maximum  percentage  of  bitumen  which  a  min- 
eral aggregate  having  particles  of  known  grade  will 
hold  without  the  mixture  becoming  saturated  with  bi- 
tumen, and  conversely,  the  minimum  j)ercentage  neces- 
sary to  withstand  water  action  and  other  disintegrat- 
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ing  agents.  Corrugations  appear  less  on  mixtures  laid  propelled  vehicles  appear  to  exert  some  influence  in 
in  thin  layers ;  rich  mixtures,  containing  comparatively  the  form  of  waves,  but  the  nature  of  the  foundation  of 
high  percentages  of  bitumen,  should  not  be  laid  in  the  road  is  a  factor  of  importance,  a  yielding  founda- 
layers  of  greater  thickness  than  1  in.  to  1J4  in-  to  re-  tion,  other  elements  being  equal,  conducing  to  the  pro- 
duce corrugations  to  a   minimum.     All   mechanically  duction  of  corrugations. 


Progress  in  Sanitary  Engineering 

Specially  contributed  by  Joseph  Race,  F.I.C.,  City  Bacteriologist 
and  Chemist,  Ottawa 


P 


jROBABLY  the  most  noteworthy  event  in  the 
progress  of  sanitary  engineering  on  this  con- 
tinent during  the  past  year  was  the  investiga- 
tion of  the  International  Joint  Commission  on 
the  pollution  of  international  waterways.  Although 
the  immediate  question  before  the  Commission  is  the 
legal  one  of  the  rights  of  both  countries  to  receive 
water  from  the  international  waterways  which  shall 
not  be  injurious  to  health  or  property,  there  seems  to 
be  a  tendency  to  waive  a  strict  interpretation  of  the 
treaty  and  to  permit  such  pollution  as  can  be  removed 
by  reasonable  methods  of  purification  and  that 
will  not  cause  local  or  general  nuisances.  Prob- 
ably riparian  owners  are  entitled  under  the  treaty 
of  1909  to  water  which  is  non-injurious  to  health  and 
property  in  its  raw  condition,  but  this  view  seems  to 
have  been  waived  by  all  the  interested  parties  on  ac- 
count of  its  unreasonableness  and  impracticability.  If 
municipal  and  commercial  development  is  to  proceed, 
some  measure  of  pollution  must  undoubtedly  be  ])er- 
mitted. 

During  the  summer  of  1913  the  experts  of  the  Com- 
mission examined  all  the  international  boundary  wa- 
ters, and  the  evidence  collected  demonstrates  in  an  in- 
dubitable manner  the  nature,  and  also,  in  some  in- 
stances, the  source,  of  the  pollution.  The  various  re- 
ports that  have  been  published  by  the  Commission  in- 
dicate the  serious  extent  of  the  pollution  at  various 
points  along  the  international  boundary  where  urban 
communities  are  in  close  juxtaposition,  but  even  where 
these  conditions  do  not  obtain,  and  where  there  is  lit- 
tle danger  of  infection  by  other  communities,  the 
danger  of  avlto  infection  by  intermittent  pollution 
caused  by  abnormal  wind  conditions  still  remains.  It 
is  clear  that  very  few  of  the  cities  situated  on  the 
Great  Lakes  can  procure  a  raw  water  supply  from 
these  lakes  that  can  be  guaranteed  safe  at  all  times. 
This,  however,  is  a  fact  that  is  not  yet  appreciated  by 
the  i)ublic  at  large,  and  also,  it  must  be  added,  by  a 
few  engineers  and  sanitarians.  When  a  water  supply 
becomes  infected  with  disease-producing  organisms 
and  an  epidemic  occurs,  there  results  a  wave  of  action 
for  remedial  measures,  but  once  this  has  passed  the 
ebb  sets  in  and  public  opinion  once  more  subsides  into 
lethargic  indifiference.  Possibly  the  buoyant  o])timism 
of  human  nature — that  the  adverse  conditions  were  ab- 
normal and  will  not  occur  again — is  largely  responsible 
for  this  attitude.  The  public  generally  is  not  yet  fully 
educated  to  the  importance  of  the  conservation  of  pub- 
lic health  and  is  unwilling  to  spend  the  money  neces- 
sary for  this  purpose.  This  is  all  the  more  pronounced 
when  it  is  compared  with  the  general  attitude  towards 
public  works  which  afifect  the  comfort  of  the  people. 
Money  in  abundance  can  be  found  for  the  construction 
and  cleansing  of  roadways  but  none  for  health  schemes. 
The  investigation  of  the  International  Commission 
marked  an  important  step  in  the  advance  of  sanitary 
science  in  this  country  and  it  is  a  matter  for  regret 


that  the  waterways,  other  than  international,  are  not 
being  similarly  treated  by  some  department  of  the 
Dominion  Government.  If  this  were  done,  the  Ciov- 
ernment  would  then  possess  reliable  information  up- 
on which  measures  for  the  regulation  of  all  water- 
ways could  be  based.  Such  measures  would  probably 
be  eminently  practicable,  in  contradistinction  to  the 
provisions  of  the  Bradbury  Bill,  which  has  been  be- 
fore the  House  for  several  years,  and  which,  by  rea- 
son of  its  striving  for  the  unattainable,  would  be  both 
ephemeral  and  futile.  This  is  the  view  which  the 
writer  presented  to  the  Bradbury  Pollution  Committee 
in  1913,  and  although  somewhat  unsympathetically  re- 
ceived by  the  Committee,  it  is  pleasing  to  note  the 
evident  intention  of  the  Government  to  collect  further 
data  and  opinions  before  enacting  such  drastic  regula- 
tions as  are  proposed  in  this  bill.  The  sanitary  ex- 
perts called  upon  to  report  on  the  bacteriological  data 
collected  by  the  Commission  evidently  consider  that 
it  is  unreasonable  to  expect  to  obtain  safe  drinking 
water  from  surface  streams  and  waterways  without 
purification,  and  in  this  every  sanitarian  will  concur. 
The  natural  corollary  to  this  is  the  proposition  that 
pollution  of  waterways  should  be  permitted — provid- 
ing that  no  nuisance  is  caused  thereby,  and  that  the 
amount  is  not  greater  than  can  be  removed  by  reason- 
able methods  of  jiurification.  The  experts  would  in- 
sist on  all  sewage  being  screened  in  order  to  eliminate 
the  larger,  suspended  solids,  but  consider  treatment 
in  oxidizing  beds  unnecessary  on  account  of  the  gen- 
eral abundant  sufficiency  of  oxygen  in  the  waters  into 
which  it  discharges.  In  cases  where  the  sewage  may 
cause  unsafe  loading  of  water  purification  plants,  the 
experts  recommend  chemical  disinfection  or  steriliza- 
tion of  the  clarified  sewage.  The  definition  as  to  what 
is  to  be  considered  a  safe  load  for  purification  plants 
is  naturally  a  controversial  point  and  one  that  must  be 
regarded  as  subject  to  alteration  as  the  evolution  of 
water  purification  proceeds.  The  report  shows  that 
the  experts  of  the  Commission  were  divided  in  their 
opinions  upon  this  point,  although  the  great  major- 
ity, five  out  of  six,  signed  the  report  that  the  working 
limit  was  an  annual  average  of  500  B.  Coli  per  100  cu- 
bic centimeters  of  water.  The  minority  of  one,  con- 
curred in  all  the  recommendations  of  the  majority  re- 
port with  the  exception  of  the  one  regarding  the 
safety  limit  for  pollution,  and  expressed  the  opinion 
that  this  should  be  a  monthly  average  of  500  B.  Coli 
per  100  cubic  centimeters.  A  superficial  considera- 
tion would  perhaj)s  result  in  regarding  this  difiference 
as  that  between  tweedledum  and  tweedledee,  but  fur- 
ther analysis  dissipates  this  view.  Many  supplies 
which  are  perfectly  good  purification  propositions 
would  have  to  be  abandoned  if  the  minority  report 
were  taken  as  the  standard,  although  the  present  pol- 
lution might  be  increased  severalfold  before  reaching 
the  limit  proposed  by  the  majority  report.  This  point 
is  well  illustrated   in   the  diagram,  which  shows  the 
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H.  Coli  ill  one  of  the  best  known  Canadian  rivers.  The 
writer  is  of  the  opinion  that  although  the  monthly 
average  basis  of  estimation  is  ttjo  severe  in  effect  and 
ignores  the  fact  that  such  waters  can  and  are  pro- 
(lucing  satisfactory  sup])lies,  the  annual  average  meth- 
od of  comjjutatioii  is  too  lax  and  re(|uires  (pialification 
or  modification.  If  the  index  of  ])ollution  does  nf)l 
fluctuate  very  largely,  the  annual  average  of  500  H. 
Coli  ])er  cubic  centimeter  could  be  permitted  without 
an  undue  strain  upon  the  jniritication  process,  but  if 
the  difYerence  from  the  mean  are  large,  the  factor  of 
safety  is  considerably  reduced.  If  the  annual  average 
basis  were  qualified  by  a  clause  providing  that  the 
B.  Coli  index  shall  not  exceed  a  si)ecifi-ed  maximum 
during  a  limited  duration  of  time,  the  report  would 
meet  with   un(|ualified   ai)])roval. 

The  investigation  as  a  whole  has  been  of  immense 
importance,  because  it  has  shown  the  lines  along 
which  future  develo])ments  in  sanitary  engineering  are 
to  follow  for  at  least  some  years.  The  activities  sug- 
gested are,  primarily,  water  |)urificati()n,  and  second- 
arily, the  screening  and  chemical  disinfection  of  sew- 
age. 

Water  purification  during  1914  has  shown  no  radi- 
cal alterations,  the  chief  feature  of  the  year  being  a 
tendency  to  increase  the  safety  factors  of  plants  by 
treatment  with  chlorine.  This  practice  is  now  almost 
universal  on  this  continent,  over  400  millions  of  gallons 
a  day  being  treated  in  this  manner. 

Liquid  chlorine  has  been  reported  upon  very  favor- 
ably by  several  observers,  and  has,  in  S(jme  instances, 
been  substituted  for  hypochlorite  of  lime.  The  super- 
iority of  this  substance  over  hypochlorite  to  the 
amounts  claimed  by  various  people  has  yet,  in  the 
writer's  oiiinion,  to  be  substantiated.  The  secret  of 
successful  chlorination  lies  in  efficient  mechanical  ad- 
mixture, and  whilst  this  has  often  been  overlooked 
in  the  older  installations  using  hypochlorite  the  full 
advantage  of  it  has  been  utilized  by  the  recent  licpiid 
chlorine  installations. 

The  writer  has  followed  this  matter  very  closely 
and  has  found  that  considerable  economy  could  be 
effected  by  close  attention  to  this  detail.  At  Ottawa 
he  found  that  excellent  results  could  be  obtained  by 
the  use  of  hyjiochlorite  of  lime  in  the  proportion  of 
1.5  p^rts  per  million  of  available  chlorine,  whilst  in 
Montreal  it  was  found  by  Harrington  that  a  similar 
amount  of  chlorine  was  recpiired  when  added  as  li(|uid 
chlorine  for  the  treatment  of  the  water  of  the  Ottawa 
River.  The  excellent  automatic  chlorination  control- 
lers that  are  attachable  to  the  \'enturi  meter  recorders 
also  guarantee  a  much  better  adjustment  of  dosage 
than  can  be  obtained  with  liquid  chlorine.  The  use  of 
liquid  chlorine  is  only  justifiable  when  the  increased 
cost  of  chlorine  can  be  counterbalanced  by  reduced 
labor  charges,  or  when  local  conditions  do  not  permit 
the  use  of  the  hypochlorite  of  lime. 

In  water  filtration  the  year  was  marked  by  the 
award  of  the  Toronto  extension  to  a  comi)any  which  is 
building  filters  of  a  rather  radical  type.  This  filter, 
the  drifting  sand  type,  combines  principles  common  to 
liotli  slow  sand  and  mechanical  filters,  and  if  the  re- 
sults obtained  on  the  large  installations  even  ai)proach 
those  obtained  with  the  unit  exi)erimented  with  at 
West  Toronto,  water  purification  will  be  revolution- 
ized. The  possibilities  of  this  type  of  industrial  pur- 
poses, and  especially  for  paper  makers,  should  be  seri- 
tnisly  considered.  One  of  the  essential  features  of  this 
filter,  and  also  of  others  well  known  in  this  country, 
is  the  elimination  of  the  coagulation  basin,  with  a  con- 


sequent large  saving  in  capital  expenditure.  Some 
sanitarians  have  held  that  considerable  time  is  required 
for  the  production  of  a  "floe"  in  water  by  the  addition 
of  alumina  sulphate,  hut  the  writer  has  proved  in  a 
series  of  experiments,  made  in  connection  with  a  de- 
sign for  a  plant  for  the  Ottawa  water,  that  the  reaction 
is  ]>ractically  instantaneous.  Although  no  flfjculation 
visible  to  the  naked  eye  is  produced  in  less  than  fifteen 
minutes,  the  reaction  has  taken  place  and  the  pro- 
ducts of  it  can  be  removed  by  filtration.  In  selecting 
a  mechanical  filter  design,  however,  due  consideration 
must  be  given  to  the  amount  of  impurities  to  be  dealt 
with,  as  it  is  conceivable  that  these  may  be  so  large  as 
to  reduce  filter  runs  to  impracticable  lengths,  unless 
previously  removed  in  a  sedimentation  basin. 

During  the  ])ast  year  the  design  of  the  slow  sand 
filtration  plant  under  construction  at  Montreal  has 
changed  to  that  of  rapid  filtration  on  account  of  the 
excessive  increase  in  the  capacity  demanded  by  the 
increased  consumption.  It  is  singularly  unfortunate 
that  this  has  been  necessitated  and  that  there  will  be 
no  large-sized  plant  of  this  type  operated  under  nor- 
mal conditions  in  this  country.  The  other  plant  of 
this  design,  that  in  Toronto,  has  been  so  excessively 
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overloaded  that  the  merits  of  this  system  have  never 
been  tried  out  under  fair  conditions  in  this  country. 

Standardization  of  water  statistics  is  another  im- 
portant feature  of  the  past  year.  The  Committee  of 
the  New  England  Water-Works  .\ssociation  that  has 
this  matter  in  hand  has  issued  various  forms  for  the 
standardization  of  data  which  "ihould  prove  invaluable 
in  the  future  if  their  adoption  becomes  general.  Com- 
parisons between  different  municipalities  in  the  past 
have  been  very  difficult,  but  the  forms  proposed  elim- 
inate largely  this,  and  although  considerable  time  and 
trouble  may  be  involved  in  their  preparation,  every 
sanitary  engineer  should  assist  and  co-operate  in  this 
movement. 

The  efforts  of  the  Water  Consumption  Committee 
of  the  American  Water-Works  .Association  should 
also  be  encouraged.  This  committee  has  endeavored 
to  obtain  statistical  data  from  various  cities  regarding 
the  water-works  undertakings  and  has  tabulated  and 
published  the  rejilies  received.  These  tables  show  that 
the  methods  and  i)ractices  of  water-works  are  very  far 
from  uniform  and  that  in  many  cases  the  water- 
works department  is  bearing  a  financial  burden  that  is 
a  legitimate  charge  uiKin  the  general  rates.  This  is 
well  illustrated  by  the  payments  or  non-pavment.  usu- 
ally the  latter  in  cities  where  the  water-works  is  pub- 
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licly  controlled,  for  liydrants.  These  arc  part  of  the 
means  for  securing  fire  jjrotection,  and  although  they 
are  constructed  and  maintained  by  the  water-works 
departments  these  charges  should  be  transferred  to 
the  general  rates.  Private  companies  invariably  se- 
cure compensation  for  such  fire  protection  services, 
and  in  a  few  cases  municipalities  also  derive  some  in- 
come from  this  source.  The  great  majority  of  Can- 
adian municii)alities,  however,  do  not  contribute  f)ne 
cent  to  tlie  water-works  department,  either  for  fire 
service  or  for  water  used  in  other  municipal  depart- 
ments. The  reason  for  this  jirocedure  is  to  be  found 
in  the  fact  that  many  properties  which  are  exempt  from 
the  general  rates  are  assessed  for  water  rates,  so  that 
if  a  ])ortion  of  the  water-works  charges  were  transfer- 
red to  the  general  rates,  the  increase  in  the  general 
tax  rate  would  be  greater  than  the  reduction  in  the 
water  rate — owing  to  the  transferred  charge  being  de- 
rived from  a  smaller  assessment.  If  a  test  case  were 
carried  to  the  courts  on  this  method  of  financial  man- 
ipulation, a  readjustment  would  possibly  have  to  be 
made,  but  as  the  amount  involved  is  small  on  each 
individual  property,  though  relatively  large  collect- 
ively, years  may  elapse  before  legal  proceedings  occur. 

The  statistics  for  water  consumption  in  various 
cities,  as  published  by  the  committee,  show  that  al- 
though those  places  having  a  large  percentage  of 
metered  tapes  usually  show  a  low  per  capita  rate,  the 
rate  is  by  no  means  proportioned  to  the  percentage  of 
meters.  It  is  evident  from  the  figures  i>ublished  that 
meters  are  but  one  of  many  solutions  for  the  excessive 
per  capita  consumption  problem. 

'The  most  important  advances  in  sewage  disposal 
have  been  in  the  direction  of  rapid  oxidisation  of  sew- 
age without  the  use  of  ordinary  contact  beds.  Al- 
though nothing  has  been  attempted  in  this  country, 
several  experiments  are  being  conducted  in  the  United 
States  along  the  lines  of  the  Manchester  ex]K'riments 
of  Ardern  and  Lockett.  This  method  consists  in  the 
preparation  of  a  sludge  which  promotes  active  nitrifi- 
cation and  the  addition  of  this  activated  sludge  to  the 
sewage,  through  which  is  blown  large  volumes  of  air. 
This  process  can  be  regarded  simply  as  oxidation  by 
air  assisted  by  the  catalytic  agency  of  the  activated 
sludge.  As  previously  indicated,  future  developments 
in  sewage  disposal  will  consist  essentially  of  screening 
and  disinfection,  but  if  the  new  oxidation  process  can 
l)e  worked  put  at  very  low  costs,  there  will  be  a  large 
field  for  it  as  a  preliminary  to  disinfection.  The  cost, 
however,  must  be  less  than  that  of  the  reduced  amount 
of  disinfector  required. 

The  Dublin  process  of  sewage  purification,  which 
consists  of  the  addition  ftnd  cultivation  of  yeasts  (Sac- 
charomycetes)  on  the  sewage  in  suitable  tanks,  is  not 
likely  to  be  successful  on  this  continent  on  account  of 
the  greater  capital  expenditure  necessitated  by  the 
larger  per  capita  volume  of  sewage,  and  also  because 
the  weaker  sewage  would  be  less  suitable  for  yeast 
reproduction  which  is  essential  to  the  success  of  this 
system. 

Various  methods  for  the  treatment  and  utilization 
of  sewage  sludge  have  been  proposed  during  the  ])ast 
year,  but  as  yet  they  have  failed  to  produce  practical 
results.  These  processes,  like  many  others  "that  have 
been  advanced  in  the  past,  endeavor  to  utilize  the  nitro- 
gen and  phosphate  content  of  the  sludge  by  concen- 
tration and  conversion  into  fertilizers.  The  propor- 
tion of  these  valuable  constituents  in  ordinary  do- 
mestic sewage  sludge  is  so  small,  however,  as  to  ren- 
der concentration  unprofitable,  and  until  some  entire- 


ly new  process  for  the  elimination  of  the  high  carbon- 
aceous content  can  be  secured,  the  old  method  of  la- 
goon drying  should  be  retained. 

The  economics  of  sewage  treatment  is  a  subject  at 
present  under  consideration  by  the  International  Com- 
mission, and  valuable  results  may  be  expected  in  the 
immediate  future.  This  j)roblem  is  one  of  immense 
magnitude  and  involves  such  enormous  financial  issues 
as  to  demand  the  attention  of  all  who  are  interested 
in  public  health,  if  it  is  to  be  brought  to  a  successfid 
issue.  Even  if  only  general  princi])les  for  the  guidance 
of  municipalities  are  the  outcome,  it  will  be  an  im])ort- 
ant  advancement  in  sanitary  progress. 


During  the  year  1914  Mr.  F.  S.  Krug,  City  iuigi- 
neer  of  Cincinnati,  made  a  service  test  of  split  granite 
blocks  on  a  section  of  roadway  100  ft.  in  length.  The 
results  of  this  experiment  were  so  satisfactory  that 
Mr.  Krug  intends  to  resort  to  this  plan  whenever  it 
becomes  necessary  to  relay  a  granite  block  pavement. 
Briefly,  the  plan  consists  of  splitting  the  old  granite 
blocks  into  two  equal  parts  which  are  relaid  with  the 
new  surface  exposed  to  traffic.  The  blocks  are  readily 
split,  to  form  the  new  paving  stones,  by  the  use  of 
hand  tools.  Besides  possessing  obvious  economic  ad- 
vantages this  plan  makes  a  solid  pavement  and  one 
less  noisy  than  the  one  replaced.  The  surface  formed 
is  as  smooth  as  is  required  for  the  heavy  traffic  com- 
mon to  granite  'paved  streets. 


k 


The  suggestion  has  often  been  made  that  steel 
should  be  painted  before  being  embedded  in  concrete, 
with  the  idea  of  protecting  the  metal  from  corrosion. 
An  investigation  of  this  proposal  has  been  conducted 
by  Mr.  H.  A.  Gardner,  of  the  Institution  of  Industrial 
Research  at  Washington.  One  of  the  results  brought 
out  was  the  imi)ortant  fact  that  painting  may  have  a 
distinctly  prejudicial  efTect.  One  serious  objection  to 
the  use  of  paint  in  reinforced-concrete  work  is  its  in- 
terference with  the  natural  adhesion  bond  between 
the  steel  and  the  concrete.  It  is  true  that  painted  sur- 
faces may  be  improved  by  being  coated  with  crushed 
quartz  or  fine  Sand,  but  even  then  the  i)resence  of  the 
])aint  is  objectionable  because  it  is  interjjosed  between 
two  materials  capable  of  entering  into  chemical  com- 
bination, resulting  in  the  formation  of  a  rust-resist- 
ing compound  which  adds  very  greatly  in  the  effici- 
enc}'  of  the  bond. 


In  connection  with  a  factory  building  which  has 
just  been  erected  at  Windsor,  Ont.,  the  method  of 
floor  construction  is  of  more  than  passing  interest. 
The  walls  of  the  structure  are  of  brick,  while  the  floor 
is  of  concrete,  the  latter  being  on  a  level  with  the  con- 
crete foundation.  Below  the  floor  level  is  a  3-ft.  fill 
of  gravel,  which  is  laid  as  follows :  A  dam  of  sand  was 
built  around  an  area  of  convenient  size,  and  this  area 
was  flooded  with  water  and  the  gravel  sprinkled  with 
it.  The  height  was  raised  in  this  manner  1  foot  over 
the  entire  area  of  the  building,  and  the  operation  twice 
repeated  until  the  desired  3-ft.  raise  was  accomplished. 
The  ])oint  is  made  that  as  a  result  of  this  method  of 
washing  the  gravel  a  very  hard  fill  was. secured.  On 
top  of  this  is  a  covering  of  maple  flooring  fastened  to 
sleepers  embedded  in  the  concrete. 


It  takes  the  West  to  breed  optimists.  A  trip  over 
the  prairies  convinces  Mr.  George  Bury,  Vice-Presi- 
dent of  the  C.  P.  R.,  that  Canada  will  have  a  240-mil- 
lion-bushel  wheat  crop  this  year. 
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Upper  St.  Maurice  t'orage- 
Sections  of  proposed  dam. 


La  Loutre  Dam  to  Cost  One  and  One-Half 

Millions 


NINE  tenders  were  received  for  the  construc- 
tion of  La  Loutre  Dam  on  the  St.  Maurice 
River,  at  the  mouth  of  the  Manouan  River, 
P.  Q.  The  c(jntract  has  heen  awarded  t(j  the 
St.  Maurice  Construction  Company,  Limited,  of  which 
Mr.  JuHan  C.  Srhith,  of  the  Shawinij^au  Water  & 
Power  Company  and  the  Cedars  Rapids  Manufactur- 
ing &  Power  Company  is  President.  It  is  understood, 
however,  that  the  actual  work  of  construction  will  he 
carried  out  hy  Fraser,  Brace  &  Company,  Limited,  of 
Montreal.    The  contract  ()rice  was  $1,425,000,  and  the 


work,  which  will  be  commenced  at  once,  is  to  be  com- 
])leted  by  January  1st,  1918.  ' 

The  object  of  the  dam  is  to  store  the  waters  from 
a  drainage  area  of  3,650  square  miles,  the  St.  Maurice 
River  having  a  basin  of  17,000  square  miles.  The  min- 
inuim  flow  at  Shawinigan  under  present  conditions  is 
6,000  sec.  ft.,  but  when  the  dam  is  completed  the  mini- 
mum flow  at  the  same  place  will  be  12,000  sec.  ft.  The 
dam  is  to  be  of  the  gravity  type,  mass  cyclopean  con- 
crete. The  upstream  face  will  be  vertical,  and  the 
downstream  face  will  have  a  slope  of  9  inches  hori- 
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zontal  for  12  inches  vertical  from  elevation  1,318.  The 
plans  show  the  length  of  the  dam  to  be  1,720  feet,  with 
a  width  of  20  feet  on  the  top  at  elevation  1,335  and  60 
feet  at  the  base,  elevation  1,355.  It  will  rest  on  solid 
rock  entirely. 

A  spillway  to  be  provided  at  the  eastern  end  will 
be  840  feet  long.  The  flow  will  be  regulated  so  as 
to  maintain  a  minimum  of  12,000  sec.  ft.  at  Shawinigan 
through  ten  sluice  gates,  12  feet  high  by  7  ft.  6  in. 
wide,  located  between  elevations  1266  and  1278.  The 
gates,  which  will  be  20  ft.  centre  to  centre,  are  to  be 
made  of  structural  steel,  and  will  slide  on  a  bronze  sur- 
face. They  will  be  operated  by  hand  power  only. 
These  gates  have  been  designed  by  the  Dominion 
Bridge  Company,  and  will  be  made  by  them.  Stop  logs 
can  be  used  in  case  of  repairs  to  the  gates.  In  addi- 
tion to  the  gates  a  log  sluice  opening  will  be  pro- 
vided. This  will  be  closed  by  a  structural  steel  gate. 
The  logs  will  be  passed  from  the  level  of  the  water  in 
the  reservoir  to  the  level  in  the  lower  pool  through  a 
log  slide,  which  can  be  lowered  or  raised  according  to 
the  water  level. 

The  original  design  provided  for  a  generating  sta- 
tion at  the  dam,  but  this  portion  of  the  scheme  has 
been  abandoned  and  is  not  included  in   the  contract 


just  let.  The  hydro-electric  company  will  benefit  con- 
siderably from  the  storage  scheme.  This  will  increase 
the  power  at  Shawinigan  over  the  low  water  year  of 
1906  by  32,000  horse  power  and  will  double  the  low 
water  possibilities  of  the  St.  Maurice  River  at  that 
point.  The  owners  of  water  powers  will  pay  an  an- 
nual amount  to  the  Quebec  Government  for  this  addi- 
tional power,  and  agreements  have  been  made  which 
will  insure  an  annual  revenue  more  than  sufficient  to 
pay  for  the  maintenance  charges  and  the  capital  cost. 
The  lumber  interests  will  also  benefit,  as  the  dam  will 
give  a  more  regular  flow  of  water,  enabling  the  logs  to 
be  driven  with  greater  certainty.  The  lumber  com- 
panies will  be  called  upon  to  pay  an  annual  amount 
proportionate  to  the  benefits  derived. 

The  type  of  dam  adopted  was  proposed  by  Mr. 
Edward  Weggmann,  consulting  engineer,  of  New 
York,  the  details  being  worked  out  by  Mr.  J.  W. 
Thurso,  hydraulic  engineer,  New  York.  All  the  in- 
formation and  data  regarding  the  site  of  the  dam,  the 
nature  of  the  foundation,  the  flow  of  the  river,  esti- 
mates of  the  cost  of  the  work,  etc.,  were  collected  un- 
der the  direction  of  Mr.  O.  Lefebvre,  Chief  Engineer 
of  the  Quebec  Streams  Commission,  who  will  super- 
vise the  work  of  construction. 


The  Adequacy  of  Bituminous  Roads 

By  G.  H.  Jack,  County  Surveyor  of  Herefordshire 


IT  is  not  possible  to  treat  such  a  subject  in  a  gen- 
eral way,  for  the  reason  that  the  conditions  vary 
in  every  county,  in  every  district,  and  indeed  up- 
on almost  every  line  of  road.  A  method  highly 
successful  under  one  set  of  conditions  is  a  failure  under 
another  set,  so  that  it  is  not  safe  to  follow  any  lead 
without  first  becoming  fully  acquainted  with  all  the 
factors,  favorable  and  adverse,  which  exist  upon  the 
particular  line  of  road  to  be' dealt  with.  Experience  as 
to  the  behaviour  of  bituminous  surfaces  is  so  varied, 
generally,  as  to  point  unmistakably  to  the  fact  that 
efficient  and  economical  roadmaking  and  maintenance 
can  only  be  assured  by  a  very  thorough  knowledge  of 
local  conditions,  and  a  mastery  of  such  important  con- 
siderations as  the  stability  and  drainage  of  the  subsoil 
upon  which  the  road  is  constructed,  while  unless  new 
roads  rest  upon  good  natural  or  made  foundations  the 
behaviour  of  any  bituminous  surface  is  uncertain. 
Now-a-days,  the  choice  of  first-class  surfacing  material 
is  very  restricted,  and  there  are  not  more  than  a  half- 
dozen  types  which  have  successfully  stood  the  tests 
which  have  been  imposed  by  mechanically  propelled 
traffic.  There  have  been  few  contributions  dealing 
with  the  subject  of  subsoils  and  road  foundations. 
There  is  very  little  useful  information  to  be  derived 
from  text-books,  and  what  information  is  given  is  so 
meagre  and  expressed  in  such  general  terms  as  to  be 
useless  in  practice.  It  therefore  remains  for  every  en- 
gineer to  investigate  and  deal  with  the  subsoil  diffi- 
culties peculiar  to  his  own  sphere  of  influence.  What- 
ever other  influences  there  may  be  at  work,  he  says, 
the  widely  different  behaviour  of  Tarmac,  tarmacadam 
and  tar-grouted  macadam  "is  largely  due  to  the  de- 
gree of  density  procurable.  Where  broken  stone  or 
slag  is  used,  whether  water  or  tar-bound,  it  is  always 


*  Abstract  of  a  paper  preeented  last  month  in  London,  at  the  National 
Road  Congress. 


noticeable  that  the  (|uantity  of  binder  taken  up  by  the 
coating  varies  considerably,  due  to  the  space  between 
the  stones  being  greater  in  one  spot  than  another.  It 
is  quite  impossible,  therefore,  to  expect  in  the  case  of 
tar-grouting  an  even  distribution  of  the  binder.  As  a 
consequence  all  tar-grouted  roads  soon  show  h'arsh 
patches,  which  become  loose  and  troublesome  under  a 
moderate  traffic.  If  the  texture  of  the  road  varies,  the 
wear  must  necessaril}-  vary,  and  although  patches  of 
roadway  remain  quite  good,  other  and  adjacent  patches 
are  undoubtedly  bad.  As  soon  as  this  condition  arises 
recourse  is  usually  had  to  surface  tarring,  which  heals 
the  sores  for  a  time  but  does  not  remedy  the  funda- 
mental defect.  It  is  the  same  to  a  much  lesser  degree 
with  tarred  macadam,  although  still  less  so  when  lime- 
stone is  employed  as  against  granite,  for  the  reason 
that  in  the  process  of  rolling  the  limestone  crushes 
somewhat,  and   thus   reduces   the   space   between   the 

stones In  the  case  of  Tarmac,  the  interstitial  space 

is  reduced  to  a  minimum,  partly  by  reason  of  the  pro- 
perties of  the  slag  and  partly  because  it  crushes  slightly 
under  the  roller,  which  gives  a  hard  and  compact  sur- 
face ;  such  work  is  practically  waterproof  and  therefore 
durable,  but  unfortunately  rather  slippery  under  cer- 
tain climatic  conditions.  Slipperiness,  however,  is  an 
accompaniment  of  all  the  best-known  surfacing  meth- 
ods." As  to  corrugations,  the  author  has  noticed  that 
the  more  yielding  the  binder  the  more  wavy  the  sur- 
face becomes.  "The  corrugations  are  no  doubt  parth' 
due  to  the  rolling  in  the  first  place,  but  to  a  much  less 
extent  than  the  subsequent  rolling  and  pushing  of  the 
traffic.  The  trouble  is  certainly  not  entirely  due  to  the 
steam  rolling,  which  is  proved  by  the  wavy  appear- 
ance of  hand-laid  asphalt  surfaces.  It  seems  to  me  that 
all  roads  constructed  of  materials  which  have  not  the 
rigidity  of  granite  setts  or  wood  blocks,  or  lack  the 
elasticity  of  such  a  material  as  rubber,  must  develop 
corrugations  as  a  matter  of  course." 


July  28,   1!)15 


THE    CONTRACT    RECORD 


781 


Roman  Roads 

Till';  Roniaiis  began  building  roads  on  a  large 
scale  more  than  three  hundred  years  before 
the  Christian  era.  The  Appian  Way,  one  of 
the  most  celebrated  of  their  roads,  was  be- 
gun in  312  H.  C,  by  7\p])ius  Claudius  Caecus.  This 
road  led  from  Kcjme  to  Ca])ua,  a  distance  of  142  Italian 
miles.  It  was  later  continued  to  Hrindisi,  making  the 
total  distance  360  miles.  Rome  continued  as  a  great 
road-building  nation  for  about  six  hundred  years,  and 
fragments  of  some  of  its  roads  still  remain.  The  Ap- 
pian Way  is  said  to  have  been  in  goyd  condition  more 
than  eight  hundred  years  after  its  construction. 

The  Roman  construction  was  not  uniform,  though 
always  extremely  massive.  The  general  form  of  con- 
struction employed  during  the  reign  of  Caesar  Aug- 
ustus, when  Roman  road  building  seems  to  have 
reached  its  height,  was  a  massive  n^ad  from  16  to  30 
feet  wide,  from  3  to  4  feet  thick,  and  laid  in  3  or  .4 
courses.  The  first  course  was  almost  invariably  of 
large,  flat,  field  or  <[uarry  stones  laid  on  the  earth  sub- 
grade,  except  in  swamps,  where  ])oles,  logs,  brush,  or 


From  a  photograph  of  a  model  of  the  Appian  Way  (300  B.C.) 

even  boards  were  used  beneath  the  stone  course.  The 
other  courses  varied  extremely  with  the  available  ma- 
terial and  the  period  and  imiiortance  of  the  road.  Either 
small  stones,  with  and  without  mortar,  or  gravel, 
broken  brick,  tiles,  etc.,  were  used  for  the  second  anil 
third  courses.-  The  surface  or  wearing  course  consist- 
ed of  well-cut,  irregular,  close-iitting  polygonal  blocks 
on  a  few  of  the  more  important  roads,  but  more  often 
it  consisted  of  uncut  stones,  not  unlike  our  cobble- 
stone paveiuents,  or  of  gravel,  and  in  some  cases  of  a 
mixture  of  sand  and  clay  or  clay  and  gravel. 

.Some  of  the  more  important  roads  ne:ir  Rome  were 
l)ractically  lined  with  tem])les,  portic(H-s,  and  statues. 
()n  all  roads  inscribed  milestones  were  placed  at  regu- 
lar intervals. 

The  accompanying  illustration  shows  a  model  of 
the  Api)ian  Way — the  highest  type  oi  r(.>ad  constructed 
by  the  Romans.  This  model  w;is  exhibited  recently  in 
Toronto,  at  the  last  Canmli;in  and  International  Road 
Congress. 

Section  .\  shows  the  contignatum  pavimentum, 
composed  of  lime  and  sand,  straw,  rushes,  or  reeds, 
and  sometimes  laid  on  sills  or  boards. 


Section  B  shows  the  statumen,  or  foundation,  com- 
posed of  two  courses  of  flat  stones  laid  dry  or  in  lime 
mortar.  The  depth  of  this  course  was  from  16  to  18 
inches. 

Section  C  shows  the  rudus,  or  rubble,  composed  of 
broken  stone  mixed  with  lime  in  the  proportion  of  1 
]jart  of  lime  to  3  jjarts  of  stone.  Sometimes  the  materi- 
al was  taken  from  old  buildings.  This  course  was  laid 
from  6  to  9  inches  deep. 

Section  D  represents  tHe  nucleus,  composed  of 
coarse  gravel  and  lime  used  hot,  or  bricks,  potsherds, 
or  broken  tile  mixed  with  lime  and  covered  with  a  thin 
layer  of  lime  mortar. 

Section  E  shows  the  summa  crusta,  or  pavimentum, 
consisting  of  polygonal  blocks  joined  with  the  greatest 
nicety.  This  course  was  about  6  inches  deep  and  about 
sixteen  feet  wide. 

Section  F  indicates  the  curbs,  which  were  2  feet 
wide  and  18  inches  high,  with  mounting  blocks  as 
shown  at  G.  These  blocks  also  served  as  seats  for 
travellers. 

Section  H  shows  a  side  road,  the  surface  of  which 
was  composed  of  gravel  flushed  with  mortar.  The 
width  was  from  6  to  8  feet. 


Gravel  roads  in  Kansas  cost  from  20  to  60  cents 
per  square  yard,  averaging  about  $2,500  per  mile  for 
a  10-in.  surface  16  ft.  wide,  where  the  haul  does  not 
exceed  2  miles,  according  to  the  latest  annual  rejwrt 
of  W.  S.  Gearhart,  State  Engineer.  Oiled  earth  roads 
cost  from  10  to  20  cents  per  square  yard,  averaging 
about  15  cents.  Waterbound  macadam  roads  vary  in 
cost  from  45  to  60  cents  per  square  yard ;  a  water- 
bound  macadam"  road  16  ft.  wide,  and  with  a  surface 
8  in.  thick  after  rolling,  will  cost  approximately  $5,0UJ 
per  mile  under  normal  conditions.  An  oiled  or  bitum- 
inous macadam  road  costs  from  10  to  25  cents  jh-t 
s<(uare  yard  more  than  waterbound  macadam.  Con- 
crete paving  costs  from  $1  to  $1.30  per  square  yard. 
Hrick  roads  cost  from  $1.50  to  $2.25  per  square  yard. 
averaging  about  $1.75  where  the  haul  is  short.  Sand 
clay  roads  cost  from  $300  to  $1,500  per  mile  for  a  12- 
in.  clay  sijrface  16  ft.  wide,  the  average  cost  being  $800 
per  mile. 


In  the  borough  of  Manhattan,  New  York  City,  the 
use  of  a  sand  cushion  for  granite  blocks  has  been 
abandoned,  according  to  information  received  from  Mr. 
Eugene  W.  Stern,  Engineer  of  Highways.  Under  the 
1915  specifications  a  mortar  bed  is  used  consisting  of 
one  part  Portland  cement  to  three  parts  sand,  mixed 
almost  dry.  The  blocks,  it  is  said,  are  brought  to  a 
proper  surface  by  ramming  just  as  readily  as  when  the 
t)ld  sand  cushion  was  used.  The  mortar  hardens  in  a 
few  weeks  even  under  traffic.  The  great  advantage  of 
the  mortar  bed  over  the  sand  cushion,  Mr.  Stern  states. 
is  that  surface  water  leaking  through  the  joints  of  the 
blocks  does  not  cause  dejjressions  in  the  surface,  which 
was  the  case  with  the  sand  cushion,  and  the  cost  of 
maintenance  is  considerably  reduced  thereby. 


A  report  by  the  generaF  passenger  agent  of  the  New 
^'ork,  Westchester  and  Boston  Railway  includes  the 
following  statement : — "The  nmltiple-unit  coaches 
operatetl  by  this  company  weigh  about  65  tons  each, 
yet  the  passage  of  a  train  over  a  viaduct  having  a  con- 
crete bed  is  practically  noiseless." 
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Data  and  Discussion  on  Leakage  from  Cast 

Iron  Water  Mains 

WATER  leakage   and  waste   may   properly   be  losses  both  from  lead  services  and  wiped  joints,  while 
divided     into    the     following    classes:    (1)  varying  to  quite  an  extent  for  the  ditTerent  years,  are 
House   or   inside   leakage  due  to   defective  seen  to  be  sufficiently  large  to  warrant  serious  con- 
plumbing.      (2j  Over-consumption,   especi-  sideration.     The  other  losses  are  rather  variable  and 
ally  in  summer.     (3)   Water  stolen  from    the    mains,  are  not  of  so  much  importance. 

and  waste  due  to  flat  rates.  (4)  Underground  leak-  The  cases  of  Baltimore,  New  York,  and  Washing- 
age  from  services  and  mains.  The  first  three  sources  ton  may  be  taken  as  typical.  The  results  obtained  in- 
of  waste  can  and  should  be  regulated  by  the  installa-  dicate  that  the  underground  leakage  represents  any- 
tion  of  meters.  This  leaves  only  the  underground  where  from  25  per  cent,  to  51  per  cent,  of  the  total 
leakage  from  services  and  mains  for  special  consider-  waste,  but  it  must  be  borne  in  mind  that  the  figures 
ation  and  serious  study.  During  recent  years  several  quoted  represent  only  the  amount  of  waste  that. was 
large  cities  have  made  exhaustive  studies  of  the  whole  detected  and  stopped.  Just  what  proportion  of  the 
subject  of  water  waste.  The  data  here  given  will  be  waste  was  not  detected  or  prevented  we  are  not  told, 
confined  to  those  pertaining  to  underground  losses.  except  in  the  case  of  New  York.  Mr.  De  Varona 
At  Baltimore  60  per  cent,  of  the  leakage  is  charged  states  that  this  represents  only  15  per  cent,  to  20  per 
to  defective  house  connections,  20  per  cent,  to  broken  cent,  of  the  total  pumpage  unaccounted  for.  Now  in 
supplies,  services  and  private  pipes,  and  20  per. cent,  to  making  such  surveys  as  this  it  is  miich  ea.sier  to  de- 
mains,  valves  and  water  used  in  street  construction,  tect  leakages  from  services  and  house  fixtures  and 
These  figures  pertain  to  the  high  sections  of  the  city  waste  occurring  inside  buildings  than  it  is  to  detect 
and  it  was  thought  very  likely  that  leakage  from  the  leakages  from  the  mains  proper.  As  a  matter  of  fact 
mains  direct  would  be  found  much  higher  in  the  lower  there  is  no  reason  why  all  inside  loss  could  not  be 
parts  of  town.  In  New  York  City,  in  Manhattan  and  absolutely  determined  and  this  at  a  low  cost.  It 
the  Bronx,  the  waste  detected  and  stopped  from  the  would  be  a  little  more  expensive  to  make  such  an  in- 
fall  of  1910  to  April,  1913,  was  approximately  40,000,-  vestigation  of  the  underground  services,  but  this  could 
000  gals,  per  day.  The  underground  leakage  detected  also  be  done  and  the  leakage  from  such  a  source  de- 
and  stopped  was  about  25  per  cent,  of  the  total.  termined.  Then  it  is  only  reasonable  to  suppose — 
Very  complete  and  thorough  tests,  extending  over  say  in  the  case  of  New  York 'for  instance — where  only 
seven  or  eight  years,  have  been  made  in  the  city  of  15  per  cent,  to  20  per  cent,  of  the  waste  was  actually 
Washington.  The  data  on  underground  leakage  are  accounted  for,  that  a  much  larger  percentage  com- 
so  itemized  as  to  show  exactly  the  amount  of  loss  paratively  of  the  inside  loss  would  be  located  and 
from  the  different  sources.  During  the  seven  years  stopped  than  that  of  the  leakage  occurring  under- 
from  July  1,  1907,  to  July  1,  1914,  the  underground  ground,  particularly  from  the  mains  themselves.-  As 
leakage  detected  and  prevented  averaged  5,759,200  previously  stated,  if  a  water  works  system  is  properly 
gals,  per  day.    This  was  distributed  as  follows:  metered,  the  inside  waste  ceases    to    enter    into    the 

Average  daily  problem.     When  a  consumer  is  paying  so  much  per 

s°;;f«»»                                                     'and'Jfrt%'inted.^'^  thousand  gallons  for  the  water  he  uses,  he  will  see  that 

leakage.                                                             Gallons.  the  plumbing  is  in  good  shape  and  that  over-consump- 

I.  Abandoned  taps  and  services 140,84:!  tion  is  Stopped. 

.2.  Iron  services   i,702,64.^  j^.  j^.  ^  ^,g^y  difficult  matter  and  in  many  cases  prac- 

3.  Lead  services 011,600  tically  impossible  to  make  a  close  examination  of  the 

4.  Wiped  joints 380.171  mains  underground.     This  would  necessitate  the  tear- 

,').  Couplings 825,871  jj^^.  ^,p  ^j  paving,  as  well  as  otherwise  seriously  dis- 

().  Stopcocks : :i.'!,057  turbing  street  traffic.     Such  a  condition  would  not  be 

7.  Street  washers 8,371  tolerated  in  a  large  city,  and  even  if  they  were  willing 

8.  Joints  on  mains 1,18.3,943  jq  g^^^^j.  ^j^g  inconvenience,  the  work  itself  would  be 

9.  Broken  mains 262,486  too  expensive.    This  leads  the  writer  to  conclude  that 

10.  Valves 47,514  jj^  most  cases  the  leakage  from  mains  greatly  exceeds 

11.  Blow-ofTs 142,986  (.j^g  amounts  which  the  surveys  indicate.     Where  the 

12.  Fire  hydrants 51,100  g^jj  jg  pQj-Qus  and  thte  street  well  paved,  particularly 

13.  Public  hydrants 23,9.14  with  certain  substances  like  concrete  or  asphalt,  a  leak 

14.  Unclassified 146,200  even  of  considerable  size  from  the  main  would  not  be 

The  foregoing  tabulation  shows  the  two  principal  detected  on  the  surface.     The  water  could  easily  find 

sources  of  leakage  to  be  from  iron  services  and  joints  its  way  to  a  sewer  and  would  remain  undiscovered 
on  mains.  The  former  comprises  approximate!}'  29  indefinitely.  There  might  be  numberless  leaky  joints 
per  cent,  of  the  total  loss,  or  in  other  words  the  two  that  would  thus  pass  unnoticed.  Even  a  careful  ex- 
combined  represent  one-half  of  the  entire  leakage,  amination  of  the  system,  unless  the  pipe  were  actuall}- 
The  loss  shown  in  the  case  of  couplings  (which  is  the  uncovered  and  examined,  would  fail  to  disclose  the  lo- 
next  largest)  practically  all  occur  in  one  year  (1908-  cation  of  these,  except  in  a  general  way.  Hence  it  is 
1909).  Hence  it  is  hardly  fair  to  give  this  much  almost  impossible  to  determine  the  exact  under- 
.  weight.  The  loss  from  such  a  source  should  never  be  ground  leakage  from  mains  and  the  rather  low  per- 
excessive.  In  most  cases  it  is  almost  negligible.  The  centage  of  loss  from  this  source  as  shown  in  the  report 
r ~, — .,.■-,. — z — : : rn — z — ~, — tT"  cited  is  probablv  accounted  for  in  this  wav. 

'From    the  report  (published  by  Kngineering  anc    Contractinpr)  of  a  '            T,r'i            c-         '                     r     i             •       •       .      i 

paper  presented  at  the  recent  annual  meeting   of   the    South-Western  Recently    VValnut   Street,  One   01   the  principal   thor- 

Hpe'company!"""^"'""  ^''  ^°""'^'  ^'  ^"'''  °*  '"*  ^'^^"'"''"  ''''''  ^""^  oughfares  of  Kansas  City,  was  repaved  in  the  heart  of 
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tlic  business  section.  There  is  a  large  supply  main 
down  tliis  street  and  the  writer  observed  that  the  city 
was  goiiif^'  to  the  expense  of  uncovering  the  joints  in 
this  main  and  recauli<ing  them.  Unfortunately  the 
writer  has  been  unable  to  learn  just  the  e.\tent  of  leak- 
age that  v\as  found  and  does  not  believe  the  city  could 
furnish  these  data,  but,  since  they  went  to  consider- 
able exi)ense  to  repair  the  main,  it  is  only  natural  to 
conclude  that  they  felt  the  loss  fully  justified  the  cost 
of  the  work.  The  few  joints  that  the  writer  examined 
showed  that  leakage  did  exist. 

No  matter  how  carefully  joints  are  made,  even  l)y 
skilled  workmen,  a  certain  amount  o'f  leakage  will  al- 
ways be  found  to  exist.  In  a  paper  read  before  the 
New  iMigland  Water  Works  Association  September 
9,  1914,  Mr.  E.  G.  Bradbury  presents  some  very  inter- 
esting data  on  the  subject  "Allowable  Leakage  from 
\\'ater  IMains."  I'rom  a  series  of  tests  made  by  Mr. 
Ihadbury  on  a  large  (juantity  of  pipe  laid  under  his 
supervision  at  Akron,  Ohio,  and  also  at  some  other 
points,  he  proposes  as  a  standard  of  allowable  leakage 
in  newly  laid  cast  iron  water  pipe  an  average  of  K)0 
gals,  daily  per  mile  per  inch  of  diameter  of  each  com- 
plete contract  or  district  with  a  maximum  limit  of  200 
gals,  daily  per  mile  per  inch  of  diameter.  Mr.  John  11. 
(ircgor)'  specified  at  Columbus,  ()hio,  a  permissible 
leakage  ec|ualling  approximately  520  gals,  daily  per 
mile  i)er  inch  of  diameter,  and  justified  this  allowance 
with  the  statement  that  "the  limits  of  allowable  leak- 
age specified  were  not  guessed  at,  but  were  determined 
after  careful  study  of  the  measured  leakage  in  pipe 
lines  with  which  the  writer  was  familiar."  The  New 
Vf)rk  A(|ucduct  specifications  allow  a  loss  of  2  gals, 
per  foot  of  lead  joint,  which  is  etpiivalent  to  approxi- 
mately 240  gals,  per  mile  per  inch  of  diameter.  Iturns 
&.  McDonnel,  of  Kansas  City,  who  have  supervised  the 
construction  of  some  three  or  four  hundred  water 
works  systems  throughout  the  Middle  We.st,  in  their 
tests  allow  a  leakage  of  80  gals,  per  mile  per  inch  of 
diameter. 

Now  if  we  make  an  average  of  the  allowances  as 
prescribed  by  the  authorities  cited  above,  we  find  this 
to  be  235  gals,  per  mile  per  inch  of  diameter.  This,  it 
must  be  borne  in  mind,  takes  into  consideration  only 
the  actual  leakage  from  the  joints  of  the  mains  them- 
selves where  these  mains  are  freshly  laid  and,  there- 
fore, at  their  best.  Pipe  systems  necessarily  become 
less  efficient  with  age  and  the  natural  tendency  would 
be  for  this  joint  leakage  to  increase  with  age.  Just 
what  the  amount  of  this  increase  would  be.  it  is  al- 
most imi)ossible  to  determine,  for  as  already  explained, 
main  joint  leakage  is  so  distributed  as  to  make  exam- 
inations, tests  and  repairs  practically  out  of  the  ques- 
tion. However,  this  docs  not  lessen  the  serious  losses 
that  now  occur. 

Unless  applied  to  some  concrete  example,  figures 
such  as  the  above  do  not  mean  a  great  deal.  Hence 
for  the  sake  of  illustration  the  writer  will  apply  the.^^e 
to  a  city  of,  say,  100,000  population.  In  such  a  town 
the  average  diameter  of  the  pipe  would  probably  be 
about  10  ins.  The  amount  of  mains,  say,  about  200 
miles.  The  loss  per  day  would  be  470,000  gals.  The 
loss  per  day  w^ould  be  4/0,000  gals.  Figuring  the  pro- 
duction cost  of  the  water  at  $50  per  1.000,000  gals., 
this  would  represent  a  loss  of  $23.50  per  day.  or  $S,- 
577. .50  per  year.  Allowing  6  per  cent,  for  interest  and 
sinking  fund,  this  would  capitalize  at  $142,958. 

This,  now,  represents  only  the  minimum  loss  from 
joints  alone  in  a  newly  constructed  system,  which  is 
supposed  to  be  built  in  the  best  manner  possible.   With 


age,  even  in  a  properly  constructed  system,  joint  leak- 
age undoubtedly  increases.  The  writer  believes  that 
during  the  life  of  the  ordinary  system,  it  would  be 
only  fair  to  average  the  loss  at  double  the  mininmni 
when  first  tested,  or  say  place  the  total  joint  leakage 
at  500  gals,  per  inch  mile  per  day.  Apply  this  to  the 
foregoing  ca.se,  we  find  the  yearly  loss  to  be  $18.2^00, 
or  at  6  per  cent.,  an  investment  of  $304,166.66. 

Now  in  addition  to  the  joint  leakage  we  must  lakc 
into  consideration  the  following  .sources  of  under- 
ground loss:  1.  Hydrants  and  valves.  2.  Service  con- 
nections. 3.  Leaks,  defective  mains,  dead  ends,  and 
"sweating." 

In  a  paper  read  before  the  Arnerican  Society  of 
Civil  Engineers,  the  late  Eniil  Kuichling  (Trans.  Vol. 
38),  set  the  well  known  standard  of  one  drop  per  .sec- 
ond from  each  joint  on  a  main ;  five  drops  from  each 
hydrant  or  valve;  and  three  drops  from  each  service 
pipe,  as  a  fair  average  in  a  properly  constructed  sys- 
tem. Now  whether  or  not  we  may  differ  with  Mr. 
Kuichling  as  to  the  actual  loss  per  second,  the  ratio 
assigned  by  him  seems  to  be  well  taken  and  tests  tend 
to  verify  this.  Hence  the  writer  feels  justified  in  mak- 
ing use  of  it  here. 

Most  pipe  in  use  at  the  present  time  is  made  in  li- 
ft, lengths.  In  the  case  of  the  city  previously  cited 
with  200  miles  of  mains,  this  would  mean  88,000  joints. 
Figuring  a  service  connection  every  65  ft.  would  give 
us  a  total  of  16,240  connections.  Estimating  a  hydrant 
or  valve  every  300  ft.  gives  us  a  total  of  3,520.  By  ap- 
plying the  ratio  of  leakage  suggested  by  Kuichling, 
and  reducing  to  the  same  unit,  we  have : 

Pipe    joints     88,000  x  1  =  88,000  units 

Service    connections     . .  .     16,24(\  x  .1  =  48.620  units 

Hydrants  and  valves    . .  .       3,520  x  5  =  17.600  units 
Or,  letting  100  per  cent,  represent  the  three  sources  of 
leakage,  we  find  same  to  be  divided  approximately  a.s 
follows : 

Pipe  joints 56  per  cent. 

Service  connections :j;{  per  cent. 

Hydrants   and   valves    ll  per  cent. 

Taking  the  value  of  500  gals,  previously  deter- 
mined in  the  case  of  pipe  joints,  we  arrive  at  the  fol- 
lowing results: 

Gals,  par 
inch  rail* 
per  day 

.iOO 


Loss  from  joints  on  mains  ... 
Loss  from  service  connections 
Loss  from  hydrants  and  valves 


:io« 
100 


This  brings  us  to  the  question  of  leaks  by  reason 
of  defective  or  cracked  mains,  dead  ends  and  "sweat- 
ing"— a  very  hard  thing  to  determine  exactly  in  a  gen- 
eral way  because  what  is  true  in  the  case  of  one  sj-.s- 
tem  might  not  be  true  of  another — hence  any  loss  that 
is  assigned  to  such  sources  is  much  in  the  nature  oi 
an  expression  of  opinion.  There  is  little  to  substanti- 
ate or  prove  what  might  be  said.  However,  as  to  de- 
fective mains,  experience  has  shown  that  this  need 
not  be  considered  in  the  case  of  cast  iron,  once  thev 
are  thoroughly  tested  and  accepted,  for  there  does  not 
seem  to  be  any  case  on  record  where  they  have  rusted 
out  under  ordinary  conditions,  even  after  a  century  or 
two  or  service.  There  is  doubtless  in  many  cases  con- 
siderable leakage  at  times  because  of  cracked  or  brok- 
en mains,  but  such  losses  are  only  temporary  in  most 
instances  as  they  are  easily  discovered  and  repaired, 
therefore  the  loss  is  not  serious.  The  writer  can  find 
no  reason  for  believing  that  dead  ends  are  a  source  of 
much  waste,  yet  some  authorities  seem  tc>  think — just 
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why  it  is  hard  to  understand,  provided  the  system  is 
properly  inspected..  The  question  of  "sweating"  seems 
to  be  a  debatable  one ;  certain  tests  made  at  Philadel- 
phia several  years  asj'o  on  a  24-in.  main  under  a  pres- 
sure of  200  lbs.  indicate  that  this  is  ratlier  large.  The 
writer  has  been  unable  to  find  any  other  tests  to  bear 
this  out  in  the  case  of  ordinary  pressures..  Under  high 
pressures — say  1,300  to  2,000  lbs.  to  the  square  inch, 
there  is  quite  a  noticeable  tendency  for  the  water  to 
be  forced  through  the  walls  of  the  mains,  even  in  the 
case  of  cast  iron  where  the  metal  is  an  inch  and  a  quar- 
ter or  more  in  thickness. 

Now,  as  previously  stated,  the  loss  from  the  causes 
enumerated  and  discussed  in  the  foregoing  ]3aragraph 
is  largely  a  matter  of  local  conditions  and,  at  best,  only 
the  expression  of  a  personal  opinion  of  what  the  loss 
should  be.  In  the  case  of  a  well  built  system,  pro- 
perly kept  up,  the  writer  considers  a  loss  of  100  gals, 
per  inch  mile  j^er  day  as  a  liberal  allowance  from  such 
sources.  Assuming  this,  then,  as  being  a  fair  esti- 
mate, we  have  losses  from  legitimate  sources  (no  ac- 
count is  here  taken  of  "steals"  from  mains,  because  it 
is  a  question  that  cannot  be  properly  dealt  with  as  ap- 
plying generally)  determined  as  follows : 

Gals,  per 
inch  mile 
per  day. 

Loss  from  joints  on  mains 500 

Loss  from  service  connections 300 

Loss  from  liydrants  and  valves 100 

Loss   from   other   sources 100 

Total 1,000 

Applying  the  above  results  to  the  concrete  example 
previously  cited,  i.e.,  to  a  city  of  100,000  inhabitants 
with  an  estimated  length  of  2130  miles  of  mains,  aver- 
age diameter  10  ins.,  water  cost  of  $50  per  1,000,000 
gals,  and  money  figured  at  5  per  cent,  for  sinking  fund 
and  interest : 

Value  Represent 
at  »oO  at  »i 

Loss  for  per  mil-  ,  an  invest- 

Source  of  loss.  yr.  iiigaU.  lion  gals  mentof— 

Joints  on  mains :i6.5,000.0()0  $18.2.M).00  SliO+.lOfi.fiO 

Service    connections    .  219,000.000  10,9,'-)0.00  182.500.00 

Hydrants   and   valves,  73,000.000  :i.(i50.00  60.8:i:i.3:! 

Other   causes    7;!,000.000  :!.650.00  60,833.33 


Totals    7:!0,000,000        $:!r)„)00.00        $608,333. 3g 

In  other  words,  the  city  would  be  justified  in  spend- 
ing $608,333.32  to  save  the  leakage  from  the  mains, 
and  a  proportionate  amount  to  reduce  it.  Of  course 
it  is  almost  a  j^h^sical  impossibility  to  make  the  mains 
"bottle  tight,"  but  it  is  possible  to  reduce  the  leakage 
materially. 

The  writer  understands  that  several  manufacturers 
are  either  making  at  the  present  time,  or  preparing  to 
make,  i)ipe  in  16-ft.  lengths.  Under  the  circumstances 
it  would  not  be  aniiss  to  call  attentiijn  to  the  fact  that 
the  use  of  16-ft.  pipe  would  necessarily  reduce  the  loss 
from  joint  leakage  25  per  cent.  The  exercise  of  more 
care  in  caulking  and  alignment,  and  the  testing  in  open 
trench  where  practical  would  also  tend  to  reduce  loss 
from  this  source.  More  stringent  regulations  regard- 
ing the  making  of  service  connections  and  proper  care 
in  doing  the  work  and  examination  of  frequent  inter- 
vals thereafter  would  unquestionably  eliminate  much 
of  the  waste.  The  same  thing,  of  course,  applies  to 
other  causes  of  loss.  The  writer  believes  that  fully 
two-thirds  of  the  leakage  as  determined  in  this  article 
is  entirely  unnecessary  and  might  be  prevented  at  a 
cost  which  would  undoubtedly  represent  a  saving  to 
the  city. 


Why  One  Contractor  Will  Bid  Higher 
the  Next  Time 

"When  the  mixer  starts.  Hell  breaks  loose.  The 
engineers  take  delight  in  standing  by  until  we  are 
ready  and  then  in  finding  something  to  delay  the  work 
while  the  mixer  crew  waits."  Such  is  part  of  a  super- 
intendent's report,  explaining  his  bitter  disappointment 
to  his  contractor  employer  for  placing  less  than  400 
cu.  yd.  of  concrete  in  two  nionths  on  a  (iovernment 
contract  that  could  easily  be  pushed  several  times  as 
fast.  The  superintendent  further  explained  that  it  mat- 
tered not  how  true  or  how  well  forms  and  steel  were 
placed,  the  work  was  never  done  correctly  unless  it  was 
done  the  engineer's  way.  His  way  always  cost  more 
and  there  was  no  arguing  with  him  that  another  meth- 
od would  produce  equal  results.  Surely  a  remarkable 
report  coming  as  it  did  from  one  of  the  oldest  em- 
]doyees  of  a  firm  of  contractors  noted  for  fairness  and 
ability  to  do  good  work.  If  the  contractors  were  not 
well  accpiainted  with  their  superintendent  they  would 
be  inclined  to  think  he  was  partly  to  blame,  but  diffi- 
culties of  this  kind  have  never  risen  before  in  the 
twelve  3'ears  of  his  employment,  and  careful  investi- 
gation <jn  the  job  showed  that  the  report  was  not  ex- 
aggerated. 

A  few  notations  on  the  form  sketch  sent  in  by  the 
superintendent  indicate  the  needless  care  with  which 
the  structure  had  to  be  built.  Concrete  in  side  walls, 
only  11  ft.  high,  could  not  be  poured  from  the  top  but 
had  to  be  deposited  in  several  layers,  the  ui)per  panels 
of  the  forms  being  left  off  for  that  purpose,  thus  caus- 
ing much  delay.  All  forms  were  re(|uired  to  be  set 
within  '/<<  in.  error  and  bars  within  J4  '"•  '^  l^e  forms 
were  coni])licated  beyt)nd  pt)ssibility  of  description 
here. 

The  superintendent  wound  up  his  letter  resignedly 
with  the  characteristic  attitude  of  his  company,  "We 
will  do  the  best  we  can."  The  contractors  state  that 
they  instructed  the  sujjerintendent  to  get  the  job  done 
the  engineer's  way.  But  they  added  that  this  is  the 
reason  why  work  for  this  particular  de])artnieiit  of  the 
(iovernment  costs  so  much  more  than  private  work. 
If  this  firm  can  again  be  induced  to  bid  for  work  in 
this  department,  the  prices  will  be  considerably  higher 
than  those  of  the  present  contract.  Of  course,  the  oc- 
casional isolated  case  like  the  above  gets  more  pub- 
licity than  half  a  hundred  regulation  contracts  where 
give-and-take,  fair-and-square  methods  of  procedure 
obtain.  While  anathemas  are  heaped  on  the  unreason- 
able engineer,  this  is  not  the  end  of  the  story,  for 
irreparable  damage  is  done  to  the  whole  profession 
and  to  the  particular  organization  with  which  he  is 
connected.  The  news  (jf  his  unreasonableness  is  sure 
to  s])read  among  contractors,  and  his  attitude  will  be 
imputed  to  the  department  which  he  represents. — En- 
gineering Record. 


In  excavating  for  the  new  I'ier  2  of  the  Inter- 
colonial Railway  at  Halifax,  N.S.,  a  number  of  old  pile 
stumps  were  found.  These  stumps  were  the  remains 
of  i)iles  which  had  been  eaten  through  by  limnorra  be- 
low low-water  level.  It  was  found  that  uncreosoted 
lumber  was  eaten  from  extremeJow-water  down  to  the 
mud  level  even  when  that  was  30  ft.  below.  Several 
creosoted  Jiard  pine  piles  that  had  been  in  the  water 
about  four  years  were  found  to  have  been  attacked  to 
a  depth  of  about  J/2  in.  No  signs  of  the  teredo  were 
found;  apparently,  all  of  the  boring  in  this  iiarbor  is 
confined  to  limnoria. 
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An  Earth  Dam  for  Water- Works  Reservoir 

Til  IC  accoinpaiiyins?  ])h()t()gra])h  illustrates  the 
work  in  progress  on  an  earth  clam  for  the  new 
water-works.  As  the  view  shows,  the  dam  is 
Ashhy  Reservoir  of  the  Fitchburg  (Mass.) 
being  built  just  beknv  an  old  dam  which  held  back 
the  water,  to  a  depth  of  about  9  feet  to  form  a  storage 
reservoir  for  water  ])ower  uses.  The  new  dam  will 
have  a  maximum  height  of  about  28  feet,  the  greater 
de])th  of  water  being  22  feet. 

The  dam  will  have  a  total  length  of  about  1,100 
feet,  and  will  consist  of  an  earth  embankment  contain- 
ing a  thin  reinforced  concrete  curtain  wall.  The  view 
shpws  the  excavation  of  the  trench  for  the  construc- 
tiofi  of  this  wall  or  cut-off  to  such  depth  as  may  be 
rec|uired. 

A  knoll  divides  the  dam  into  two  portions  f)f  aj)- 
proximately  equal  length.  A  cableway  crosses  the 
main  valley  from  this  knoll  to  the  hillside,  and  is  be- 
ing used  in  the  excavation  of  the  curtain  wall  trench. 
The  excavated  material  is  dumped  into  cars  on  a  short 
railway  running  along  the  side  of  the  .knoll,  and  such 
as  is  unsuitable  for  use  in  the  embankment  is  used  in 


gineer.    The  E.  W.  Foley  Contracting  Company,  of 
New  York,  are  the  contractors. 

We  are  indebted  to  Messrs.  Metcalf  &  Eddy  for  our 
information. 


In  a  paper  read  to  the  Boston  S<Kiety  of  Civil 
Engineers,  Mr.  Leonard  C.  Wason,  M.  Am.  Soc.  C.  E., 
gives  the  practical  solution  adopted  in  the  case  of  a 
somewhat  unusual  problem.  In  connection  with  the 
construction  of  a  lofty  tower  it  was  required  that  the 
walls  and  two  floors  near  the  top  should  be  monf>- 
lithic  and  perfectly  watertight,  so  as  to  obviate  the 
penetration  of  moisture  in  driving  storms.  Each  floor 
has  an  area  28  ft.  by  30  ft.  and  carries  a  load  of  400 
tons,  the  floor  being  supported  on  a  main  girder  with 
secfjndary  beams  running  from  it  to  the  opposite  walls. 
The  specification  required  absolute  prevention  of  all 
cracks,  impermeable  concrete  and  as  nearly  continu- 
ous work  as  possible.  Under  ordinary  conditions  there 
would  be  frequent  joints  between  the  work  done  on 
successive  days,  and  these  might  have  allowed  the 
penetration  of  water.  The  problem  was  solved  by 
adopting  somewhat  lower  working  stresses  than  those 
customary  by  designing  special  moulds  for  depositing 


FitchburA  waterworks.—Earth  dam  under  construction. 


tilling  low  land  below  the  dam.  Later,  the  cableway 
will  be  utilized  in  transporting  concrete  from  the  mixer 
to  the  forms  in  the  trench,  and  for  depositing  at  least 
a  portion  of  the  borrowed  earth  in  the  embankment. 

Centrifugal  i)um])s  have  been  set  up  to  care  for 
water  in  the  trench,  but  thus  far  there  has  been  no 
difficulty  in  handling  all  the  water  by  the  intermit- 
tent oi)eration  of  a  pulsometer. 

The  cableway  engine  is  located  in  the  shed  at  the 
foot  of  the  tower  in  the  distance.  The  boiler  on  the 
old  dam  furnishes  steam  f<ir  the  operation  of  the  pul- 
someter and  centrifugal  pinnp,  and  also  for  lifting  the 
water  required  for  sprinkling  the  embankments  during 
construction.  The  old  dam  will  be  removed  as  far  as 
it  is  in  the  way  of  the  new  construction. 

A  considerable  amount  of  the  planks  and  timber  re- 
quired for  construction  has  been  sawed,  by  a  portable 
mill,  from  the  trees  cleared  from  the  reservoir  site. 
The  smoke  shows  where  the  brush  and  stumps  are 
being  burned. 

The  work  is  being  done  for  the  water  department 
of  the  city  of  l""itchburg,  from  the  plans  of  Messrs. 
Metcalf  &  Eddy,  Consulting  Ivngineers,  of  Boston, 
and  under  their  advisory  supervision.  It  is  in  the 
immediate  charge  of  Mr.  Ernest  E.  Lothrop,  City  En- 


a  large  amount  of  concrete  at  one  time,  and  by  con- 
tinuous work  with  different  shifts  of  men,  combined 
with  very  close  supervision.  The  result,  as  stated  by 
the  author,  proved  satisfactory  in  every  way. 


Sand  and  cement  (or  dry  mortar)  cushions  are  used 
extensively  for  wood-block,  asphalt-block  and  recently 
experimentally  for  granite-block  pavements.  Mr.  D. 
Moomaw,  Road  Engineer  of  Cuyahoga  County,  Ohio, 
is  now  experimenting  with  a  dry  mortar  bed  for  brick 
pavements.  The  sand  and  cement  are  mixed  dry  in 
the  proportions  1 :3  and  spread  to  a  depth  that  when 
struck  and  rolled  a  1-in.  cushion  is  formed.  A  hand 
roller  weighing  250  lbs.  is  used.  The  preparation  of 
the  sand-cement  cushion  pn>ceeds  ahead  of  the  placing 
of  the  brick  only  so  far  as  the  pavement  can  be  com- 
pleted before  shopping  work  for  the  day.  The  bricks 
are  rolled  oidy  enough  to  obtain  an  even  surface,  and 
when  the  rolling  and  culling  is  completed  the  pave- 
ment is  sprinkled  from  a  spraying  nozzle  until- suffi- 
cient water  is  applied  to  insure  wetting  the  cushion 
to  its  entire  depth.  Grouting  the  joints  follows  the 
wetting  of  the  cushion  and  is  completed  as  far  as  the 
blocks  are  laid.  If  weather  conditions  do  not  permit 
grouting  on  the  day  the  bricks  are  placed,  the  pave- 
ment is  covered  and  protected  against  rain  and  wash. 
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Refuse  Incinerator  Guarantees  Too  Strict  for 

Practical  Fulfilment 

Liberal  Interpretation  of  Specifications  Necessary  for  Acceptance  of   Plants 
Under   Prevailing  Contract  Terms — The   San  Francisco  and  Atlanta  Cases 


THE  decision  of  city  officials  in  Atlanta,  Ga.,  and 
San  Francisco,  Cal.,  to  reject  high-tempera- 
ture refuse  incinerators,  because  of  the  failure 
of  the  plants  to  fulfil  certain  guarantees  under 
test,  has  brought  the  character  of  the  specifications  in- 
to question,  says  a  writer  in  'The  Engineering  Record. 
High-temperature  refuse  incineration  is  a  comparative- 
ly recent  development  in  this  country.  The  first  plants 
were  built  at  Westmount  and  Vancouver. in  Canada, 
and  at  West  New  Brighton,  N.  Y.,  and  Seattle,  Wash., 
in  the  United  States — all  of  which  were  constructed 
between  the  years  1905  and  1908. 

These  plants  were  all  patterned  after  English  de- 
sign, and,  in  fact,  were  built  indirectly  through  Eng- 
lish concerns.  A  larger  plant,  with  a  capacity  of  300 
tons  per  day,  was  completed  for  the  city  of  Milwaukee 
in  19i0.  Since  that  time,  no  less  than  eight  of  these 
plants  have  been  built  in  this  country,  with  capacities 
ranging  from  50  to  250  tons  per  24  hours.  In  this 
comparatively  short  time,  rapid  progress  has  been 
made  in  the  design  of  the  plants,  ])articularly  as  relates 
to  the  mechanical  handling  of  the  refuse  to  be  burned, 
and  the  clinker  resulting  from  the  combustion.  All 
of  the  plants  of  this  type  in  this  country,  however, 
are  similar  in  the  general  principles  of  design,  con- 
struction and  operation. 

Specific  Guarantees  Required 

The  first  four  plants  built  were  let  under  lump-sum 
contracts  without  special  guarantees  of  operation  or 
steam  production,  and  the  bids  were  compared  on  the 
first  cost  of  the  plants.  The  first  specifications,  typical 
of  those  now. in  general  use  for  high-temperature  in- 
cinerators, were  used  at  West  New  Brighton  in  1907 
and  at  Milwaukee  in  1909.  The  Milwaukee  specifica- 
tions left  the  design  of  the  details  of  the  plant  to  each 
bidder,  protecting  the  city  by  requiring  guarantees  of 
operation  along  certain  definite  lines,  very  much  as  the 
performance  of  pumping  engines  is  guaranteed. 

The  specific  guarantees  required  may  be  summar- 
ized as  follows:  (a)  That  no  nuisance  be  created  dur- 
ing the  ordinary  operation  of  the  plant;  (b)  that  no 
odors,  obnoxious  gases,  smoke  or  dust  escape  from 
the  chimney;  (c)  that  the  temperature  of  combustion 
shall  not  fall  below  1,250  deg.  Fahr. ;  (d)  that  the  resi- 
duum from  the  furnaces  be  thoroughly  burned,  hard 
and  free  from  organic  matter;  (e)  that  the  rate  of 
combustion  meet  the  statement  guaranteed  in  the  bid ; 
(f)  that  the  rate  of  evaporation  in  the  boilers  be  not 
less  than  was  stated  in  the  bid,  and  (g)  that  the  labor 
cost  per  ton  be  not  more  than  was  stated  in  the  bid. 

These  guarantees  have  since  been  included  in 
practically  all  specifications  for  high-temperature  re- 
fuse incinerators.  Certain  modifications  of  expression 
have  been  used  for  each  locality,  but  the  essential 
features  of  the  guarantees  have  remained  the  same. 
Specifications  recently  issued  at  Toronto,  however, 
for  a  plant  to  have  a  capacity  of  160  tons  per  day, 
include  several  important  modifications,  to  be  men- 
tioned later. 


When  the  fulfilment  of  contracts  and  specifications 
becomes  the  subject  of  litigation,  weak  points,  if  there 
be  any,  are  likely  to  a])i)ear.  The  city  officials  in  At- 
lanta and  San  I'Vancisco  have  refused  to  accept  the 
incinerators  built  for  their  cities,  claiming  that  certain 
of  the  guarantees  have  not  been  fulfilled.  The  case  at 
Atlanta  is  now  before  the  court  for  its  second  trial, 
and  testimony  has  been  taken.  The  San  Francisco 
case  has  not  yet  come  to  trial.  It  is  pertinent  to  in- 
quire into  the  relation  between  the  specifications  and 
guarantees,  the  failure  (jf  the  i)lants  to  pass  the  tests, 
and  general  local  conditions  atTecting  the  situation. 

The  plant  at  San  Francisco  was  tested  by  the  cit}' 
officials  as  required  by  the  specifications,  for  a  period 
of  30  days,  from  September  4  to  October  3,  1914.  The 
results  of  the  tests  were  rej)orted  by  the  city  engineer 
with  the  recommendation  that  the  plant  be  rejected 
for  the  reason  that  it  did  not  fully  meet  the  require- 
ments of  the  specifications.  The  guarantees  were  es- 
sentially those  quoted  above  from  the  Milwaukee  spe- 
cifications. The  city  engineer  held  that  the  plant 
failed  to  meet  the  requirements  in  the  following  i)ar- 
ticulars:  (1)  That  no  nuisance  be  created  in  its  normal 
operation;  (2)  that  no  odors,  obnoxious  gases,  smoke 
or  dust  escape  from  the  building  or  the  chimney;  (3) 
that  the  temperature  shall  at  no  time  fall  below  1,250 
deg.  Fahr.  (this  guarantee,  however,  was  fulfilled  in 
that  the  average  temperature  was  in  excess  of  1,500 
deg.  Fahr.);  (4)  that  the  residue  from  the  furnaces  be 
thoroughly  burned,  hard,  and  free  from  organic  mat- 
ter. In  all  other  requirements  the  guarantees  in  the 
contractor's  bid  were  fully  met. 

The  grounds  on  which  the  city  officials  at  Atlanta 
refused  to  accept  the  plant  are  very  similar  to  those  at 
San  Francisco.  It  is  claimed  that  nuisances  are  created 
during  the  operation  of  the  plant ;  that  dust,  smoke. and 
odors  escape  from  the  buildings  ;  and  that  the  residuum 
from  the  furnaces  is  not  free  from  organic  matter.  It 
was  also  claimed  by  the  city  officials  that  the  i)lant 
could  not  make  steam  at  the  guaranteed  rate.  This 
point  hinged  on  whether  or  not  the  work  done  in  the 
feed-water  heater  could  be  credited  to  the  plant,  'i'he 
actual  rate  of  evaporation  under  test  fell  either  above 
or  below  the  guaranteed  rate,  depending  upon  whether 
or  not  the  evaporation  was  computed  from  hot  or  cold 
feed-water.  The  plant  was  tested  on  two  occasions 
for  periods  of  about  one  day  each. 

In  both  San  Francisco  and  Atlanta  the  plants  were 
operated  by  the  contractor  during  a  tuning-up  period 
of  about  one  year  prior  to  their  being  tested.  Defects 
in  design  and  construction,  which  appeared  during  this 
time,  were  in  each  case  remedied  by  the  contractor, 
and  it  appears  that  so  far  as  design  and  construction 
are  concerned  the  two  plants  are  up  to  the  best  work 
that  has  been  done  in  this  country  and  abroad. 

Guarantees  Unworkable 

From  this  brief  summary  of  the  development  and 
character  of  specifications  now  used  for  the  construc- 
tion of  refuse  incinerators,  and  from  the  statement 
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made  i)f  tlic  reasons  for  the  rejection  of  plants  of  this 
type  by  two  comparatively  large  cities,  several  deduc- 
tions can  be  made.  In  the  iirst  place,  the  guarantees 
relating  to  the  sanitary  oj)eration  of  the  plant  are  so 
stated  that  their  fulfilment  is  virtually  impossible.  It 
is  a  matter  of  great  difficulty  to  handle  mixed  refuse 
so  that  absolutely  no  nuisance  is  created,  and  it  is  also 
])ractically  imi)ossible  to  prevent  absolutely  the  escape 
of  all  obnoxious  gases,  smoke  or  dust  from  the  chimney 
or  building. 

in  other  tests  of  incinerator  operation  under  guar- 
antees, engineers  have  interpreted  these  requirements 
somewhat  more  lilierally.  Plants  which  have  fulfilled 
the  intent  of  the  guarantees  have  been  accepted  by  city 
ofifici-als  upon  the  recommendations  of  theih  engineers. 
In  some  instances,  the  recommendations'  have  been 
(|ualified,  as  at  Milwaukee,  where  it  was  stated  that  "a 
certain  amount  of  dust  and  hot  gas  must  be  created, 
and  it  is,  of  course,  not  feasible  to  confine  all  of  this 
inside  the  furnaces  and  ventilating  ducts." 

The  reciuirements  that  the  residuum  from  the  fur- 
na"ces  shall  be  free  from  (organic  matter  is  also  diflfi- 
cult  to  fulfil.  In  most  instances  where  cities  have  ac- 
cepted proposals  in  which  this  guarantee  is  made, 
there  has  also  been  required  from  the  contractor  a 
statement  showing  the  method  of  com])uting  the  heat 
balance.  Such  heat  balances  include  among  the  losses, 
an  item  for  unburned  carbon  in  the  clinker  and  ash. 
Obviously  this  statement,  presumably  accepted  by  the 
city  with  the  pro])osal,  is  in  conflict  with  the  require- 
ment that  the  residual  material  be  free  from  organic 
matter.  It  is  evident,  therefore,  that  in  plants  which 
have  been  acccjited  as  having  fulfilled  this  guaranty, 
the  interj)rctation  of  the  test  has  been  liberal. 

Toronto  Specifications 

The  Toronto  specifications  on  these  points  include 
the  following  guarantees:  (1)  That  no  smoke  shall  at 
any  time  escape  from  the  chimney  of  a  degree  of  dark- 
ness or  density  greater  than  that  determined  by  dens- 
ity 1  of  Kingelmann's  smoke  chart;  (2)  that  no  dust 
shall  be  emitted  from  the  top  of  the  chimney;  and  (3) 
that  the  residuum  from  the  furnaces  shall  not  contain 
more  than  1  per  cent,  of  organic  matter,  exclusive  of 
carbon. 

It  is  quite  possible  to  build  plants  which  will  fulfil 
these  guarantees.  Contractors  who  undertook  to  build 
plants  under  the  stricter  guarantees  must  have  counted 
upon  a  liberal  inter])retation  by  cit)'  officials.  It  is 
probable  that  the  definite  statements  of  these  guaran- 
tees were  forced  into  the  specifications  by  public  opin- 
ion. The  attempt  of  one  side  in  a  garbage  controversy 
to  satisfy  the  opi)osition  may  have  led  to  promises  in- 
capable  of   fulfilment. 


points  about  the  building  of  the  two  piers  in  the  river 
may  be  of  interest.  This  work  was  carried  out  by 
means  of  caissons  built  of  reinforced  c<»ncretc  and  fur- 
ther stiffened  by  webs  of  the  same.  The  details  are 
from  the  columns  of  Ferro-Concrete,  which  cheerfully 
informs  its  readers  that  this  bridge  "is  one  of  an  inter- 
esting series  which  will  be  fully  described  and  illus- 
trated under  the  head  of  Ferro-Concrete  at  the  Front, 
when  the  tide  of  war  has  once  more  been  rolled  hack 
into  Belgium  on  the  advance  towards  the  Khiiu-." 


Reinforced   Concrete  Acid  Towers 

A  group  of  reinforced  concrete  acid  towers  built 
for  a  large  paper  company  at  Erie,  Pennsylvania,  con- 
sists of  four  towers,  10  ft.  by  99  ft.,  set  in  a  square, 
15  ft.  centre  to  centre,  with  a  common  foundation  slab 


I 


The  bridge  ui)on  the  Meuse  at  Bouvignes  is  a  re- 
cent exam])le  of  reinforced  concrete  work.  Lying  as  it 
does  in  the  region  of  the  war,  it  is  not  unreasonable 
to  sup])ose  that,  like  other  bridges  in  Belgium,  it  was 
exposed  to  more  or  less  damage.  The  present  bridge 
has  a  total  length  between  abutments  of  393  ft.,  made 
up  of  a  mid-river  span  110  ft.  long  and  two  end  spans, 
each  of  about  140  ft.  Reinforced  concrete  on  the 
l'"rench  llennebique  system  is  used  here.  (Outside 
width  of  the  l)ridge  is  13  ft.,  including  wagon  way  and 
two  footways,  and  the  former  is  paved  with  com- 
pressed asi)halt  laid  directly  on  the  reinforced  con- 
crete bridge-planking.  This  makes  the  roadway  very 
clastic,  and  is  found  to  be  an  excellent  method.  Some 


Reinforced  concrete  *cld  towen  *t  Erie,  Pa. 

and  a  housing  at  the  top  connecting  all  four  towers. 
The  foundation  slab  is  32  ft.  square  by  6  ft.  thick,  its 
horizontal  reinforcement  being  engaged  by  the  vertical 
rods  of  the  tower  reinforcement.  The  shells  are  9  in. 
thick  with  '/i  in.  vertical  and  ^  in.  rings  of  steel  rods. 
The  lowest  tower  section  has  20  vertical  bars  in  the 
circumference,  but  at  the  top  these  are  reduced  to  12 
bars.  The  rings  are  spaced  5  in.  apart  in  the  lower 
section  and  20  in.  apart  in  the  top.  A  floor  over  the 
towers  carries  a  housing,  25  ft.  4  in.  square  bv  7  ft.  6 
in.  high,  over  >vhi<;h  is  a  water  tank,  11  ft.  square  by 
3  ft.  high. 
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New  Bridges  for  Winnipeg 

TIIIC  acconii)anying  illustration  is  of  the  proposed 
Maryland  Street  Bridge,  one  of  three  bridges 
which  it  is  proposed  to  build  across  the  As- 
siniboine  River.  The  estimated  co.st  of  the 
three  structures  is  $459,355,  divided  as  follows:  Mary- 
land Street  Bridge,  $141,680;  Main  Street  Bridge, 
$191,276;  Arlington  Street  Bridge,  $126,379.  These 
estimates  include  land  damages,  the  removal  of  old 
bridges,  and  the  construction  of  temporary  bridges 
during  the  erection  of  the  Main  and  Maryland  Street 
structures.  Mr.  Paul  Schioler  is  Bridge  Engineer  of 
the  City  of  Winnipeg. 


Temperature  Changes  in  Mass  Concrete 

IN  a  paper  contributed  to  the  American  Society  of 
Civil  ICngineers,  Mr.  Charles  H.  Paul  and  Mr. 
A.  B.  Mayhew  discuss  the  results  thus  far  ob- 
tained of  experiments  made  to  determine  the 
changes  of  temperature  in  the  concrete  of  the  Arrow- 
rock  Dam.  Some  of  these  experiments  have  been  in 
progress  for  more  than  a  year ;  the  greater  part  of  the 
results  is  still  affected  by  the  high  temperature  i)ro- 
duced  by  chemical  action  while  the  cement  is  setting. 
Therefore  this  paper  should  be  considered  as  one  of 
preliminary  character.  Among  the  conclusions  already 
reached  are  the  following : — 

(1)  Large  bodies  of  concrete  deposited  rapidly  dur- 
ing a  summer  season  develop  a  temperature  of  from 
90  to  95  deg.  F.,  within  a  period  of  about  thirty  days, 
and  maintain  nearly  that  temperature  for  several 
months. 

(2)  In  the  case  of  concrete  1  ft.  from  an  exposed 
face,  there  is  a  daily  variation  in  temperature  of  about 
2  deg.  F.,  when  the  daily  variation  in  the  temperature 
of  the  air  is  about  50  deg.  F. 

(3)  In  the  case  of  concrete  2  ft.  from  an  exposed 
face,  there  is  a  daily  variation  of  less  than  1  deg.  when 
the  daily  variation  in  the  temperature  of  the  air  is 
about  50  deg.  F. 

(4)  In  the  case  of  concrete  3.5  ft.  from  an  exposed 
face,  no  daily  variation  in  temperature  is  apparent 
when  the  daily  variation  in  the  temperature  of  the  air 
is  about  50  deg.  F. 

(5)  The  seasoned  variation  in  the  temperature  of 
concrete  3.5  ft.  from  an  exposed  face  is  about  32  deg. 


F.  wlien  the  seasoned  variation  in  the  mean  daily  tem- 
perature of  the  air  is  abput  75  deg.  F. 

(6)  The  experiments  have  not  yet  been  carried 
far  enough  to  show  the  seasonal  variation  at  other  dis- 
tances from  exposed  faces,  but  it  is  probable  that  they 
Ijecome  very  much  less  as  the  distance  from  the  face 
increases. 


Oil  Makes  Concrete  Waterproof 

WHILIi  experimenting  in  an  attempt  to  develop 
a  non-absorbent,  resilient  and  dustless  road 
material,  capable  of  withstanding  the  severe 
shearing  and  ravelling  action  of  automobile 
traffic,  Logan  Waller  Page,  Director  of  the  U.  S.  Office 
of  Pulilic  Roads,  discovered  the  waterproofing'  (|uali- 
ties  of  oil  mixed  concrete.  Extensive  laboratory  and 
service  tests  have  definitely  established  the  value  of 
this  oil-mixed  concrete  for  damp-proof  construction, 
and  a  new  bulletin.  No.  230,  has  been  issued  by  the 
U.  S.  Dc])artment  of  Agriculture.  This  bulletin  dis- 
cusses fully  the  preparation  and  use  of  oil  mixed  con- 
crete. Briefly  summarized,  the  conclusions  to  be 
drawn  from  them  are  that  the  admixture  of  certain 
mineral  oils  in  small  proportions,  not  to  exceed  10  per 
cent,  of  the  cement  used,  does  not  lessen  the  tensile 
strength  of  mortar ;  that  the  decrease  in  the  compres- 
sive strength  of  mortar  and  concrete  is  not  serious ; 
that  concrete  mixed  with  oil  takes  much  longer  to  set 
hard,  perhaps  twice  as  long,  but  that  the  increase  in 
strength  is  nearly  as  rapid  in  the  oil-mixed  material 
as  in  the  plain  concrete. 

The  use  of  oil  does  not  make  the  concrete  im- 
pervious to  heavy  water  pressure,  but  it  does  make 
it  practically  non-absorbent  under  low  heads. 

The  value  of  oil-mixed  concrete  is  said  to  be  par- 
ticularly great  in  the  construction  of  basement  floors 
and  walls,  watering  troughs,  cisterns,  barns,  silos  and 
in  all  parts  of  concrete  structures  that  are  to  be  made 
damp-proof. 

The  oil  should  in  no  case  exceed  10  per  cent,  of  the 
weight  of  the  cement  and  for  the  most  part  5  per  cent. 
is  all  that  is  necessary.  Since  a  bag  of  cement  weighs 
94  pounds,  4.7  pounds  of  oil,  or  about  2jX  quarts, 
should  be  added  for  each  bag  of  cement  used  in  the 
mixture. 

The  sand  and  cement  should  be  first  mixed  with 
the  proper  amount  of  water  into  a  stiff  mortar,   to 
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wliic-li  is  added  the  currce-t  aniouiit  of  oil  and  the  whole 
mass  af,'aiii  thorouj^lily  mixed  until  all  traces  of  oil 
have  disappeared.  Particular  care  should  he  taken 
to  insure  that  the  oil  is  thorou},diIy  incorporated  in  the 
mixture,  and  the  time  of  mixinj^  should  he  practically 
douhle  that  when  the  oil  is  not  used. 

The  kind  of  oil  is  also  important,  and  technical 
specifications  are  suf^gested  in  the  bulletin,  in  order  to 
])revent  the  use  of  certain  oils  which  might  tend  to 
im|)air  the  strenfjth  of  the  mortar  or  the  concrete. 

l'"or  practical  use  the  addition  of  oil  will  he  found 
particularly  useful  in  the  construction  of  hasement 
floors  and  walls.  Many  of  these  now  in  existence  are 
continually  danij)  and  such  a  condition  may  he  reme- 
died l)y  the  a])plication  of  an  oil-mixed  mortar  coat  to 
the  old  surface.  A  mortar  composed  of  one  part  of 
cement  and  two  parts  sand,  and  containing  5  per  cent, 
of  oil,  should  he  sufficiently  non-absorhent  for  this  pur- 
pose. 

Watering  troughs  and  cisterns  made  of  oil-mixed 
concrete  should  also  i)rove  of  considerahle  i)ractical 
value  in  the  conservation  of  water.  In  the  construc- 
tion of  harns,  wdiere  oil-mixed  concrete  is  used,  the  in- 
terior will  he  noticeably  drier  than  when  ordinary 
concrete  is  used. 

Owing  to  their  durability,  cleanliness  and  resistance 
to  fire,  concrete  barns  are  becoming  more  and  more 
])(ipular,  but  they  suffer  from  the  disadvantage  that 
during  a  long  beating  rain  the  side  walls  are  inclined 
to  absorb  much  moisture,  which,  idtimately,  i)enetrates 
into  the  interior.  The  addition  of  oil  to  the  extent  of 
5  per  cent,  of  the  weight  of  cement  in  concrete  used 
in  the  side  walls  obviates  this  objection.  Barn  floors 
can  also  be  constructed  in  the  same  way  with  advant- 
age. A  dam])-proof  floor  is  wanner  because  of  the 
lack  of  evaporation  from  its  surface,  and  it  is  also 
more  sanitary  thai)  an  ordinary  concrete  floor  because 
of  its  non-absorbent  character. 

Attention  is  called,  however,  to  the  fact  that  ex- 
treme care  in  ])roportioning,  mixing,  and  |)racing  the 
concrete  is  absolutely  necessary  if  the  addition  of  any 
water-prooling  agent  is  to  he  of  any  value.  The  pro- 
cess of  oil  with  concrete  has  been  covered  by  a  |)ublic 
patent  so  that  anyone  is  at  liberty  to  use  it. 


Planning  Formwork  Ahead 

Some  years  ago,  writes  a  ])rominent  contractor, 
when  we  simply  sent  the  foreman  a  set  of  l)luci)rints 
of  the  building  and  said,  "(io  ahead  and  build  it,"  leav- 
ing him  to  work  out  his  own  form  designs,  column 
forms  used  to  cost,  for  direct  labor,  as  much  as  18c. 
per  s(|.  ft.,  and  floor  forms  12c.  Now  we  spend  much 
time  in  the  office  making  plans,  sometimes  as  many 
as  45  sheets  of  form  details  for  a  simple  building. 
These  designs  may  cost  0.2c.  per  sq.  ft.  of  formwork. 
But  now  if  the  cost  for  labor  for  floor  forms  runs  over 
4c.  per  scj.  ft.  we  want  to  know  what  1s  the  matter;  if 
it  runs  over  7c.  for  a  colunui  we  usually  make  a  row. 
We  have  come  to  the  conclusion  that  a  dollar  spent 
intelligently  in  the  draughting  room  usually  saves  ten 
on  the  work,  and  sometimes  more. 


Saauieh  municipality,  X'ancouver  Island,  is  plan- 
ning for  big  expenditures  on  water-works  and  i)aving 
jjrojects.  The  work  in  view  will  call  for  $825,000, 
about  one-half  being  set  aside  for  the  paving  of  streets 
and  roadways. 


Hydrated  Lime  and  Ordinary  Lime 

By  E.  W.  Larell.  Ph.D.* 

EVICRYONli  is  familiar  with  the  fact  that  when 
quicklime  is  treated  with  water  a  violent 
action  takes  jilace,  the  lumps  <jf  lime  break 
up,  heat  is  generated,  steam  is  given  <ifi  and 
after  the  action  is  com|)leted,  a  paste  or  putty  remains 
— the  ordinary  lime  putty  used  for  mor<ar.  The  fact 
that  quicklime  has  changed  its  form  from  dry  lumps 
to  a  wet  paste. and  that  heat  has  been  generated,  prove 
that  a  chemical  reaction  has  taken  place ;  or  that  quick- 
lime has  combined  chemically  with  water.  It  is  a 
scientific  fact  that  when  any  chemical  change  or  re- 
action occurs  exact  amounts  of  the  material  are  in- 
volved. In  the  chemical  change  which  takes  place 
when  lime  is  quenched  with  water  definite  am<}unts 
of  lime  and  water  are  involved ;  in  slaking  lime  an  ex- 
act amount  of  lime  unites  with  an  exact  quantity  of 
water,  forming  an  exact  amount  of  hydrated  lime  and 
it  differs  from  the  original  t|uickliine,  and  if  water  is 
present  to  satisfy  the  calcium  oxide  (lime)  then  a  dry 
jjowder  will  remain.  This  i)ovvder  is  hydrated  lime  and 
it  differs  from  the  original  ((uicklime  and  from  pul- 
verized lime  in  its  behaviour  towards  water.  When 
water  is  added  to  hydrated  lime  no  heat  is  generated 
n(.)r  does  the  niaterial  slake,  thus  indicating  that  water 
has  no  further  chemical  action  on  the  hydrate. 

What  is  Hydrated  Lime? — Hydrated  lime  of  com- 
merce is  the  dry  ])owder  resulting  from  the  treatment 
of  lime  with  sufficient  water  to  satisfy  the  chemical  re- 
(|uircments  of  all  the  calcium  o.xide. 

Necessity  for  Exact  Proportions  of  Lime  and  Wa- 
ter.— In  the  foregoing,  emphasis  has  been  laid  u|>on 
the  fact  that  precise  anunmts  of  lime  and  water  react 
chemically.  In  other  words,  1  lb.  of  lime  requires  a 
certain  definite  amount  of  water  to  form  a  perfect 
hydrate.  If  too  little  water  is  used  in  ijuenching  the 
lime  in  the  process  (jf  manufacture,  the  lime  will  be 
burned  in  slaking,  and  free  lime,  or  lime  which  is  not 
combined  with  water,  will  be  present  in  the  hydrate, 
retidering  the  material  unsitund.  Plaster  made  from 
such  hydrated  lime  will  later  pop  and  pit,  due  to  the 
gradual  slaking  of  the  free  lime  by  the  mortar  made 
from  such  unsound  hydrate  generally  works  tough  and 
non-])lastic.  The  free,  uncombined  lime  when  present 
to  any  considerable  extent,  will  dry  out  the  mortar, 
rapidly  decreasing  its  strength  and  causing  it  to 
crumble.  Free  lime  in  hydrated  lime  is  a  dangerous 
ingredient  and  one  which  will  always  give  trouble. 

If  too  much  water  is  used  in  the  preparation  of 
hydrate  the  material  will  be  damp  and  wet,  rendering 
it  difficult  to  handle. 

Obsolete  Methods  of  Manufacture. — In  the  i>ast, 
three  methods  were  used  to  prculuce  hydrated  lime: 

(1 )  Small  pieces  of  lime  were  placed  in  a  basket  and 
immersed  in  water  for  a  few  minutes,  until  slaking  be- 
gan, when  they  were  withdrawn  and  placed  in  a  heap 
in  order  to  conserve  the  heat  and  prevent  the  escape 
of  the  vapour ;  the  material  swelled,  cracked  and  be- 
came reduced  to  a  dry  junvder. 

(2)  Lumps  of  lime  were  placed  in  a  heap  and  wet- 
ted at  intervals  until  the  mass  was  equally  moistened 
throughout.  The  slaking  proceeded  as  in'the  first  in- 
stance. 

(i)  Small  pieces  of  lime  were  exptised  to  the  air 
for  a  number  of  numths,  and  the  lime  abst>rbed  both 
water  and  carbon  dioxide  from  the  atmosphere,  fall- 
ing to  a  dry  powder.     The  jKiwder  consisted  of  dry 
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sub-carbonate  of  lime  containing  about  10  per  cent, 
to  11  per  cent,  of  water. 

These  three  methods  of  dry-slaking  lime  were 
crude,  and  unless  the  greatest  care  was  exercised  the 
resulting  product  contained  particles  of  unslaked  lime. 
The  hydrate  produced  by  these  methods  was  generally 
short  and  possessed  poor  sand-carrying  capacity ;  in 
fact,  hydrated  lime  made  by  any  of  the  above  methods 
was  suitable  for  use  in  agriculture  only,  and  such 
hydrate  should  not  be  confounded  with  hydrated  lime 
manufactured  by  modern  methods. 

Modern  Methods  of  Manufacture. — The  modern 
method  of  manufacturing  hydrate  depends  upon  the 
addition  of  a  definite  amount  of  water  to  a  predeter- 
mined amount  of  lime.  By  no  other  method  is  it  pos- 
sible to  produce  a  hydrate  which  will  contain  sufficient 
combined  water  to  satisfy  the  demands  of  the  calcium 
oxide  (lime)  present.  It  is  of  the  utmost  importance 
that  all  the  calcium  oxide  be  in  combination  with  wa- 
ter, otherwise  the  hydrate  will  be  unsound  and  un- 
suitable for  building  uses.  That  all  the  lime  be  satis- 
fied with  water  will  be  insisted  upon  in  any  specifica- 
tion which  may  be  drawn  for  hydrated  lime  to  be  used 
in  the  building  trade,  and  it  is  vital  for  each  manufac- 
turer to  recognize  that  the  formation  of  hydrated  lime 
involves  a  chemical  change  requiring  the  presence  of 
exact  amounts  of  lime  and  water.  Since  the  process  is 
chemical,  it  requires  the  same  careful  supervision  as 
any  other  chemical  process — such  as  the  manufacture 
of  Portland  cement.  The  production  and  use  of  hyd- 
rated lime  have  been  more  retarded  by  the  manufac- 
ture of  only  partly  hydrated  lime  than  from  all  other 
causes.  Any  method  of  manufacturing  hydrated  lime 
continually  to  produce  a  perfect  product  must  be  based 
upon  weighing  the  lime  used  and  measuring  the 
amount  of  water  added. 

Advantages  of  Hydrated  Lime  from  the  Stand- 
point of  the  Manufacturer. — One  of  the  great  difficul- 
ties in  connection  with  the  manufacture  of  lime  is  the 
perishable  quality  of  the  product.  Lump  lime  cannot 
be  stored  for  any  length  of  time  without  deteriorations, 
thus  making  the  operation  of  the  plant  dependent  up- 
on the  season  and  the  whims  of  the  weather.  Kilns 
must  be  fired  up,  damped  down,  or  put  out,  according 
to  the  season  of  the  year  and  the  condition  of  the  wea- 
ther. This  unevenness  of  operation  results  in  a  high 
unit  cost.  Since  hydrated  lime  can  be  stored  in  bins 
in  a  manner  similar  to  cement,  it  is  possible  to  make 
the  operation  of  the  plant  more  nearly  continuous, 
thereby  introducing  economies  in  the  manufacture  and 
reducing  the  cost.  The  manufacture  of  hydrate  also 
means  a  more  extended  market,  as  hydrated  lime  can 
be  used  for  a  number  of  purposes  for  which  quicklime 
is  not  suitable. 

Advantages  to  the  Dealer. — Three  principal  advant- 
ages to  the  dealer  are  the  ease  in  handling,  less  deter- 
ioration of  the  product,  and  the  freedom  from  fire  risk. 
These  three  facts  alone  should  convince  the  dealer 
that  it  is  more  economical  to  handle  hydrated  lime. 

Use  of  Hydrated  Lime. — In  general  it  may  be 
stated  that  hydrated  lime  is  suitable  for  any  use  in 
the  building  trade  to  which  lump  lime  can  be  put,  and 
it  would  appear  that  as  soon  as  the  material  comes  in- 
to general  use,  its  advantages  will  be  found  to  far  out- 
weigh any  disadvantages.  The  use  of  hydrated  lime 
does  away  with  the  necessity  of  slaking  lime  to  a  paste, 
thus  saving  the  space  required  for  the  slaking  bed  as 
well  as  the  labor  of  slaking.  By  the  vise  of  hydrate  it 
is  possible  to  proportion  the  mortar  so  as  to  have  exact 
quantities  present,  since  this  form  of  lime  comes  into 


the  market  in  convenient  packages  of  known  weight. 
This  point  is  always  appreciated  by  the  architect  and 
engineer,  as  it  is  a  well-known  fact  when  lump  lime 
is  used  as  much  sand  as  possible  is  added,  with  the 
result  that  the  mortar  is  lean  and  possesses  little 
strength. 

Mortar  Made  from  Hydrate  Stronger  Than  That 
Made  from  Slaked  Lime. — In  June,  1910,  the  writer 
presented  the  results  obtained  from  an  extended  Series 
of  tests  on  mortars  made  from  both  hydrated  lime  and 
lump  lime  to  the  American  Society  for  Testing  Mater- 
ials. One  of  the  most  important  conclusions  drawn 
from  these  investigations  was  that  the  mortar  j)ro- 
duced  from  hydrated  lime  was  stronger  than  that  pro- 
duced from  the  corresponding  lump  lime  slaked  to  a 
j)aste.  This  conclusion  was  to  be  expected,  since  it 
is  i)ossible  to  manufacture  hydrated  lime  by  mech- 
anical means  under  good  chemical  control  which  is 
more  thoroughly  slaked  than  it  is  possible  to  slake 
lumj)  lime  on  the  job. 

Practically  all  those  who  have  investigated  the 
strength  of  lime  mortars  have  recommended  the  use 
of  hydrated  lime  in  place  of  lump  lime.  In  Bulletin 
No.  30  of  the  U.  S.  Bureau  of  Standards  the  following 
statement  is  made : — "The  proportion  of  impurities  in 
hydrated  lime  is  generally  less  than  in  the  lime  from 
which  it  is  made.  In  Imilding  operations  hydrated  lime 
may  be  used  for  any  purpose  in  place  of  lump  lime, 
with  precisely  similar  results.  The  consumer  must  pay 
the  freight  on  a  large  amount  of  water,  but  the  time 
and  labor  required  for  the  slaking  are  eliminated  and 
there  is  no  danger  of  spoiling  it  either  by  burning  or 
incomplete  slaking.  For  all  building  purposes  hyd- 
rated lime  is  to  be  preferred  to  lump  lime.  By  its  use 
the  time  and  labor  involved  in  slaking  may  be  saved 
and  the  experience  of  the  laljorer  is  eliminated  as  a 
factor  in  the  problem." 

If  the  use  of  hydrated  lime  in  the  building  trade  is 
to  be  increased,  this  can  be  brought  about  only  by  the 
manufacturers  of  hydrate  preparing  and  marketing 
only  such  material  as  is  sound  and  contains  no  free 
lime.  There  is  an  increasing  demand  for  hydrate  for 
use  in  concrete  to  render  the  material  more  plastic 
and  dense.  Hydrated  lime  can  be  advantageously  used 
in  all  cement  plaster  and  stucco  to  make  them  work 
smoothly  and  give  a  more  pleasing  color.  In  all  these 
uses  the  soundness  of  the  hydrate  is  the  paramountre- 
(juirement.  No  one  would  think  of  using  unsound  ce- 
ment— why,  then,  should  they  expect  to  use  unsound 
hydrate? 

The  market  for  hydrated  lime  is  present,  and  a 
concerted  action  on  the  jjart  of  the  lime  manufacturers 
to  exercise  the  care  necessary  to  make  a  thoroughly 
hydrated  lime  will  result  in  a  more  extended  use  of 
the  material.  It  is  to  be  hoped  that  the  manufacturers 
will  direct  their  energies  along  this  line. — Concrete- 
Cement  Age. 

The  American  Society  of  Civil  Engineers  have  ap- 
pointed a  s])ecial  committee  to  codify  present  practice 
on  the  bearing  power  of  soils  for  foundations  and  to 
report  upon  *he  physical  characteristics  of  soils  in  their 
relation  to  engineering  structures.  The  committee  have 
])repared  three  sets  of  questions  asking  (1)  for  results 
of  tests  for  bearing  value  of  soils;  (2)  for  data  as  to 
the  bearing  value  of  soils  from  existing  structures ; 
and  (3)  for  local  practice  as  to  the  bearing  value  of 
soils.  Answers  to  any  or  all  of  these  series  of  ques- 
tions are  requested  from  every  one  having  information 
concerning  them. 
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The  Five  Orders  of  Architects 

TWli  full(jvviiig  extracts  from  a  musty  volume  of 
the  18th  century  on  the  duty  of  the  architect, 
contained   in   a   recent   issue   of   the    London 
Huilder,  may  appeal  tc)the  huniorcjus  side  of 
some  of  our  readers: 

"As  there  he  five  Orders  of  Architecture — namely, 
the  'J'uscan,  Dorick,  lonick,  Corinthian,  and  Composite, 
of  which  all  elepant  structures  he  composed  or  orna- 
mented--so  likewise  are  there  five  orders  or  different 
kinds  of  architects,  each  differing  from  one  another, 
yet  all  <if  them  are  paid  or  recompensed  in  like  man- 
ner by  those'requiring  their  services,  and  the  payment 
is  at  the  rate  of  £5  ])er  centum  on  the  moneys  ex- 
])en(k'(l  on  the  crectinii  i)f  the  structure  devised  by  the 
architects. 

"An<l  the  First  Order  of  Architects  is  that  called 
the  Art  Architect,  who  hath  much  conceit  of  his  call- 
ing. He  is  oft-tiines  dressed  in  curious  fashion  in  a 
coat  of  velvet,  and  weareth  a  beauteous  tie  and  a  soft 
hat.  His  hair  falleth  over  his  forehead  in  curls  and 
(|uaiiUly  toucheth  his  collar.  Those  who  employ  him 
fear  him,  for  he  who  crosseth  his  fancy  he  treateth  as 
a  felon  or  else  sheddeth  salt  and  bitter  tears.  His  de- 
vices for  buildings  are  oft-times  exceeding  quaint,  and 
at  times  inconvenient  to  those  who  occupy  the  dwell- 
ings he  dcviscth.  Yet  is  there  thought  and  meaning 
abundant  in  all.  He  deviseth  hearts  upon  doors  and 
cliininey-corners,  the  fires  whereof  oft-times  smoke, 
yet  their  ajjpearance  is  exceeding  quaint  and  primitive. 
He  quarrelleth  with  the  decrees  of  the  local  surveyor, 
as  no  such  an  one  existed  in  the  time  of  the  Heptarchy. 
The  latches  upon  his  doors  one  pulleth  with  a  boot- 
lace, and  he  thinketh  of  a  pigeon-cot  and  sundial  even 
in  the  forecourt  of  a  City  office.  Thy  garden  space  he 
filleth  with  clipped  yews  and  lily  ponds,  and  the  pegs 
for  thy  washing  will  he  design  to  teach  thy  maidser- 
vant culture. 

"Now,  the  Second  Order  of  Architects  is  that  called 
Practical,  and  none  would  know  them  from  stock- 
brokers by  outward  seeming.  Unlike  the  architect 
of  the  first  order,  he  of  the  second  order  buyeth  thy 
chimney-pieces  ready-made  and  knoweth  where  thy 
wife  wantyth  the  draiiiing-board  of  a  sink  that  her 
maid  may  place  unwashed  crockery  thereon  without 
hurt.  He  falleth  in  readily  with  thy  wishes,  saying 
this  is  the  whole  duty  of  one  of  his  calling.  Yet  may- 
ha])  thou  wilt  discover  the  dwellings  he  deviseth  are 
exceedingly  commonplace  and  like  to  those  raised  by 
the  builder  without  aid,  and  thou  mayest  find  him  more 
])ractical   in   word   than   in   deed. 

"The  Third  Order  of  Architects  is  the  Competitive 
Architect,  and  the  manner  of  his  working  is  altogether 
different  from  that  of  the  architect  of  the  first  and  sec- 
ond order.  For  whereas  these  are  chiefly  concerned 
with  the  devising  of  dwellings,  the  Competitive  Ar- 
chitect's brain  is  even  like  unto  a  seething  caldron  of 
mighty  thoughts.  He  draweth  out  schemes  for  public 
buildings  which  are  not  straightway  given  unto  him, 
but  only  if  they  have  been  matched  against  many 
others  and  adjudged  better  than  they  are.  He  burneth 
the  mid-night  lamp,  and  sweat  rolls  down  his  forehead 
even  on  to  the  paper  whereon  he  worketh.  He  is  bal- 
anced in  the  scales  of  hope  and  of  fear,  and  his  excite- 
ments are  many.  Por,  as  Holy  Writ  hath  it,  many  are 
called  but  few  chosen,  and  oft-times  the  architect  of 
tile  third  order  cannot  discharge  the  reckoning  of  his 
washerwoman.  Yet  fixeth  he  his  eyes  on  the  stars  and 
his  mind  is  filled  with  great  thought.  When  he  suc- 
ceeds he  oft-times  watcheth  princes  lay  the  corner- 


stone of  his  buildings  while  many  applaud,  and  his 
name  waxeth  great  in  the  land. 

"Now,  the  Fourth  Order  of  Architects  men  call 
Speculative  and  very  different  is  their  method.  For 
the  first  three  orders  have  no  thought  of  the  where- 
withal from  which  payment  must  come,  but  wait  in 
their  chambers  for  the  knock  of  the  client.  But  those 
of  the  fourth  order  see  a  fair  piece  of  land  and  show 
those  who  desire  money  how  by  building  therein  they 
can  make  more.  Yea,  balance  sheets  are  the  weapons 
wherewith  they  fight,  and  they  will  even  tell  one 
where  money  can  be  had  at  interest  if  more  can  be 
made  by  borrowing  thereof.  As  other  men,  some 
among  them  are  good  and  others  bad,  who  lead  the 
unwary  into  pitfalls  and  grow  fat  with  the  five  per- 
centum  on  what  has  been  expended.  Yet  the  fourth 
order  has  its  uses,  nor  may  man  condemn  them  with- 
out judgment. 

"The  Fifth  Order  of  Architects  is  that  called  Offi- 
cial, and  hath  this  difference  from  all  others.  For 
whereas  the  four  orders  we  have  mentioned  live  even 
upon  five  per  centum  or  starve  because  it  is  lacking, 
the  Official  order  is  payed  even  by  salary  by  public 
bodies  who  employ  them  continuously.  So  care  sitteth 
not  beside  them,  but  neither  does  the  hope  of  great 
reward  brighten  their  years.  And  have  they  the  bit- 
terness spoken  of  in  Holy  Writ  of  serving  masters 
manifold,  who  are  appointed  not  because  of  their  know- 
ledge of  Art,  but  simply  by  the  pleasure  of  the  rate- 
payer. And  they  get  them  grey  hairs  and  troubles 
attending  many  committee  meetings,  nor  are  those  who 
serve  many  gratefully  treated.  And,  as  among  the 
other  orders,  some  are  cunning  and  fashion  great  de- 
vices, while  others  have  not  the  skill  of  the  artist. 

"And  the  aforesaid  we  have  mentioned  are  the  five 
Orders  of  Architects  who  use  the  five  Orders  of  Archi- 
tecture that  the  children  of  man  may  have  habita- 
tions, for,  since  mankind  must  increase  and  multiplv, 
so  must  they  have  buildings  that  their  bodies  be  not 
destroyed  by  the  rigour  of  the  elements." 


FRI2QUENT  inquiries  are  made  for  methods  of 
cleaning  stone.  The  use  of  acids  is  generally 
to  be  deprecated,  because  they  tend  to  injure 
the  texture  of  the  stone.  The  following  sug- 
gestions are  given  by  an  English  contemporary :  Equal 
parts  of  muriatic  acid  and  water  will  remove  spots  of 
mortar  on  brick  or  stonework,  but  it  is  not  the  right 
material  for  cleaning  stone  that  is  begrimed  from 
smoke  and  dirt.  To  accomplish  this,  apply  to  the  sur- 
face, with  a  long-handled  fibre  brush,  a  strong  solu- 
tion of  caustic  solution  of  pearlash.  Let  it  remain  on 
for  about  fifteen  minutes,  then  wash  several  times 
with  clear  water,  using  a  stiff  brush  or  broom  for  the 
purpose.  If  this  is  not  effective  enough,  scrub  the 
stone  with  a  stiflf  fibre  brush,  using  soft  soap  and  ccmi- 
centrated  lye  and  sand,  allowing  this  to  remain  on 'the 
stone  until  nearly  dry,  then  rinse  with  clear  water, 
using  a  brush  to  renu)ve  cleaning  material.  IVotect 
the  hands  with  rubber  gloves. 


At  a  plant  l)eing  constructed  in  Illinois,  tailings 
from  coal  mines  are  to  be  substituted  for  clav  in  the 
nianufacture  of  bricks.  The  process  entails  the  com- 
bination of  some  coarse  material,  containing  silica, 
with  a  binder  of  finely  divided  particles  of  silica,  al- 
uniina,  potassium,  or  sodium,  in  proper  proportions. 
Bricks  already  made  have  withstotid  a  temperature 
<if  2,900  degrees  F.  and  a  pressure  of  20,000  lbs.  to  the 
square  inch,  it  is  claimed. 
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Mr,  E.  G.  M.  Cape,  the  Engineers'  Clul),  and  the  (jarth 
Company  have  each  given  a  machine  gim  for  the  COth  Bat- 
talion which  has  just  been  raised  in  Montreal. 

Mr.  J.  F.  McNamara  has  succeeded  Mr.  W.  E.  Oakley 
as  General  Manager  of  the  Bayonne  Castings  Company, 
Bayonne,  N.  J.  The  President  of  this  firm,  Mr.  R.  C.  Stan- 
ley, advised  us  that  the  Company  has  been  completely  re- 
organized and  that  such  changes  have  been  made  through- 
out the  foundry  and  the  office  as  will  insure  prompt  and  sat- 
isfactory services. 

Mr.  Ralph  T.  Coe.  Manager  of  the  Canadian  Sirocco 
Company,  Limited,  Windsor,  since  the  organization  of  the 
company,  has  resigned  to  enter  the  engineering  service  and' 
sales  field  in  New  York  State.  Mr.  Coe  has  been  appointed 
District  Manager  for  Warren,  Webster  &  Company,  and  the 
American  Blower  Company,  and  will  have  offices  at  519  In- 
surance Building,  Rochester,  and  19  Live  Stock  Exchange 
Building,  Buffalo. 

Mr.  G.  R.  G.  Conway,  M.  Can.  Soc.  C.  E.,  has  resigned 
as  Chief  Engineer  of  the  British  Columbia  Electric  Railway 
Company,   Limited,  and   has  been  appointed   Consulting   V.it- 


Mr.  G.  R.  G.  Conway. 

gineer  to  the  company.  In  addition  he  intends  to  take  up 
private  practice  in  Toronto.  Previous  to  his  association  with 
the  British  Columbia  Railway,  Mr.  Conway  was  Consulting 
Engineer  in  connection  with  the  construction  of  the  Coquit- 
1am  dam  for  the  Vancouver  Power  Company,  and  prior  to 
his  work  in  British  Columbia  he  represented  Mackenzie. 
Mann  &  Company,  as  Chief  Engineer  for  the  Monterey  Rail- 
way, Light  &  Power  Company  and  the  Monterey  Water 
Works  &  Drainage  Company,  at  Monterey,  Mex.  Mr.  Con- 
way was  educated  at  Hartley  University  College,  Southamp- 
ton, England.  On  leaving  college  he  became  assistant  to  the 
late  Mr.  James  Mansergh,  a  former  President  of  the  Insti- 
tution of  Civil  Engineers,  and  later  Resident  Engineer  of 
the  City  of  Aberdeen.  Mr.  Conway  expects  to  open  his  To- 
ronto office  at  the  end  of  July. 

Mr.  M.  J.  Butler,  C.M.G.,  executive  head  of  Armstrong, 
Whitworth  of  Canada,  Limited,  and  ex-president  of  the  Can- 
adian Society  of  Civil  Engineers',  is  to  be  appointed  con- 
sulting engineer  of  the  Montreal  city  water-works,  which 
will  include  the  construction  of  the  filtration  plant  and  the 
widening  of  the  aqueduct.     "This  work  involves  an  eijormous 


expenditure.  Five  million  dollars  has  already  been  spent, 
and  the  Controllers  are  asking  for  authority  to  spend  an 
additional  $3,500,000,  made  up  as  follows:  $1,500,000  for  in- 
stalling the  hydraulic  power  plant,  pumps,  etc.;  $675,000  for 
strengthening  the  retaining  walls;  $560,000  for  bridges  over 
the  open  viaduct;  $475,000  for  additional  improvements  at  the 
entrance  of  the  open  viaduct;  $100,000  for  water-gates;  $87,- 
804  for  the  supervision  of  the  works;  $;i5,000  for  fences;  $25,- 
000  for  ditches;  $1.5.000  for  culverts;  and  $25,000  for  a  wall  at 
Bond  Street. 

Under  the  re-organization  of  the  firm  of  M.  Beatty  & 
.Sons.  Limited,  of  Welland,  Ont..  which  has  just  come  into 
efifect,  Mr.  H.  L.  Beatty  becomes  President  and  Mr.  A.  L. 
Beatty  Vice-President  and  General  Manager.  Mr.  Harris  T. 
Dunbar,  of  Buffalo,  becomes  a  member  of  the  Board  of 
Directors.  Messrs.  V.  R.  Browning.  B.  F.  Miles  and  R.  .\. 
(jreene  sever  their  connection   with   the  company. 


Mainly  Constructional 

East  and  West  — From  Coast  to  Coast 


The  Cedars  Rapids  Manufacturing  and  Power  Company 
have  under  consideration  addipg  10,000  to  30.000  horse  power 
to  the  capacity  of  the  plant.  Provision  was  made  for  this  in 
the  original   plans. 

The  Aetna  Explosives  Company,  who  are  building  a  plant 
in  Montreal,  have  placed  an  order  with  the  Turbine  Equip- 
ment Company  for  two  750  k.w.  non-condensing  steam  tur- 
bine-driven alternators. 

.\  recent  contract  award  of  interest  is  that  for  an  incin- 
erator for  the  town  of  Transcona,  Man.  The  successful  ten- 
derers were  The  Ideal  Incinerator  Com])any.  Toronto,  at  a 
figure  in   the  neighborhood  of  $20,000. 

In  future  the  Montreal  Council  will  purchase  rough 
granite  stones  and  have  them  dressed  in  the  city,  the  Stone- 
cutters' Union  having  offered  to  cut  straight  curbs  at  27  cents 
a  foot  and  the  corner  stones  at  30  cents  a  foot. 

The  Ric-wiL  Underground  Pipe  Covering  Company,  with 
head  ofiice  at  Cleveland.  O..  has  received  an  Ontario  license 
authorizing  it  to  carry  on  its  business  of  manufacturing  pipes, 
fittings  and  pipe  coverings  in  that  province.  The  license  lim- 
its the  amount  of  capital  to  be  used  in  the  province  to  $40,000. 

Messrs.  Viau  &  Venne,  architects.  Montreal,  have  award- 
ed additional  contracts  in  connection  with  the  school  and 
residence,  which  are  to  be  erected  on  Fifteenth  Ave..  Lachinc. 
Que.,  at  a  cost  of  $150,000.  The  building  is  to  be  60  ft.  by 
243  ft.  in  dimensions,  four  storeys  high,  of  concrete  and  brick 
construction. 

Mr.  Paul  A.  Schoellkopf,  of  the  Hydraulic  Power  Com- 
pany, is  interesting  himself  in  a  scheme  of  permanent  illum- 
ination of  the  Falls.  Mr.  Schoellkopf  has  just  returned  from 
the  San  Francisco  Fair  and  states  that  he  will  use  his  in- 
fluence to  have  the  searchlight  plant  now  used  at  the  Fair 
removed  to  Niagara  Falls,  as  soon  as  the  Western  exhibition 
is  closed. 

Excavation  has  already  begun  for  the  construction  of  the 
new  plant  of  the  Canadian  Car  and  Foundry  Company,  at 
Kingsland.  New  Jersey.  Work  is  to  be  pushed,  and  it  is 
understood  a  building  1.350  by  327  ft.  will  be  erected.  The 
plant  will  be  used  for  assembling  and  loading  work  in  the 
fulfilment  of  the  contract  for  shells  which  the  company  has 
with  the  Russian  Government. 

The  new  orphanage  which  is  being  erected  on  Decary 
Boulevard.   Montreal,  at  a  cost  of  $175,000,  has  reached  the 
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roofing  stage,  (iood  ])rojj;rcss  has  been  made  on  the  Ijuild- 
ing  throughout.  The  architect  is  Mr.  A.  Piche,  of  Montreal, 
and  the  contractors  are  The  Dcakin  ConstrucUon  Company, 
of  Montreal.  The  new  huilding-  is  of  brick  construction,  with 
stone  trimmings. 

riic  foundation  work  has  l)een  started  for  the  new  theatre 
which  the  St.  IJenis  Theatre  Company,  Limited,  are  going 
to  erect  on  St.  Denis  Street,  Montreal,  at  a  cost  of  $;)0(),000. 
The  architects  are  Barott,  Blackader  &  Webster,  of  Mont- 
real, and  the  general  contractors  Messrs.  Norcross  Bros. 
Comjjany,  I^iinited,  Montreal.  The  l)uilding  is  to  be  205  feet 
by  110  feet  in  dimensions,  of  brick  and  steel  construction. 

Work  is  progressing  rapidly  on  the  two  large  blocks 
which  are  being  erected  on  Portage  Avenue,  at  Winnipeg. 
Day  and  night  shifts  are  being  worked  in  order  that  the 
l)uildings  may  be  finislied  l)y  next  fall.  Messrs.  the  Suther- 
land Construction  Com|)any  have  the  contract  for  the  Curry 
Block,  while  Messrs.  Cartcr-Halls-.\ldinger  Limited,  have 
the  contract  for  the  Paris  Building.  1)oth  of  which  will  cost 
in   tile   neiKliborliDod   of  $2.')(),()()0. 

One  of  tlie  largest  industrial  mergers  of  recent  years  in 
the  West  was  recently  consummated  with  the  merging  of  the 
Western  F-'oundry  and  Metal  Company.  Limited,  and  the 
Canadian  lu|ui|>ment  and  Supply  Company,  Limited,  both  of 
Calgary,  and  the  International  Supply  Company,  Limited,  of 
Medicine  Hat,  into  the  Canadian  Western  Foundry  and  Sup- 
ply Company,  Limited,  capitalized  at  $1,000,000,  with  head 
offices  in  Calgary. 

In  addition  to  l)uilding  a  transmission  line  to  Quebec, 
made  possible  through  the  control  of  the  Dorchester  Elec- 
tric Company,  The  Shawinigan  Water  and  Power  Company 
propose  to  enlarge  the  capacities  of  The  Northern  Aluminium 
Company  and  The  Canada  Carbide  Company,  with  which 
the  Shawinigan  company  is  associated.  The  Aluminium  com- 
pany will  install  a  plant  for  the  making  of  rods,  wliich  are 
now  made  in  the  United  States  from  the  raw  material  manu- 
factured and  shipped  by  the  company. 

Operations  have  been  commenced  on  the  construction  of 
a  rural  telephone  system  covering  the  district  south  of  the 
city  of  Prince  Albert.  It  is  intended  that  ultimately  this  sys- 
tem shall  cover  a  district  of  about  two  hundred  square  miles. 
The  operations  are  being  carried  out  by  the  South  Prince 
Albert  Rural  Telephone  Company,  which  was  originally  oper- 
ating in  this  district.  The  contract  for  the  w6rk  has  been 
let  to  the  North  Saskatchewan  Telephone  Development  and 
Construction  Company.  The  line  is  purely  a  farmer's  tele- 
phone system,  and  among  the  towns  it  will  touch  will  be 
included  Davis.  Clouston,  MacDowall  and  probably  St.  Louis. 

Objection  to  the  latest  plans  for  constructing  under- 
ground conduits,  designed  by  the  Montreal  Electrical  Com- 
mission, has  been  taken  by  some  of  the  companies  interested. 
Hitherto  the  cables  for  the  police  and  fire  alarm  signals  and 
for  the  light  and  power  companies  have  been  placed  in  the 
same  conduits,  but  it  is  now  declared  that  trouble  is  likely  to 
result  from  this  system,  and  it  is  asked  that  separate  con- 
duits be  constructed.  This  will  increase  the  cost,  and  the 
chairman  of  the  Quebec  Public  Utilities  Commission  has 
agreed  to  adjourn  consideration  of  the  plans  with  a  view  to 
having  the  power  companies  confer  with  the  members  of  the 
Electrical    Commission. 

.\n  important  by-law  was  introduced  as  the  last  meet- 
ing of  the  Winnipeg  City  Council.  This  by-law  was  in  re- 
spect to  tile  height  of  buildings  and  the  approval  of  plans 
showing  encroachments  on  public  thoroughfares.  It  pro- 
vides that  no  buildings  shall  be  of  greater  height  than  one 
and  three-quarters  the  width  of  the  street  on  which  it  is  to 
front,  and  no  building  shall  in  any  case  exceed  lt)S  feet  in 
height.  Spires  or  towers  may  be  erected  above  buildings, 
but   they   must   not   exceed   three-fifths   of   the   height   of   the 


building  nor  must  they  exceed  300  feet  in  any  case.  Final 
consideration  of  the  proposed  by-law  will  be  given  at  the 
next  meeting  of  the  council. 

The  Grand  Trunk  Pacific  drydock  at  Prince  Rupert.  B.  C, 
(described  in  detail  in  a  recent  issue  of  the  Contract  Record), 
will  be  electrically-equipped.  The  power  house,  104  x  148 
feet,  constructed  of  steel  and  concrete,  contains  two  1,000 
k.w.  turbine  generators  and  a  steam-driven  air  compressor 
of  I^IOO  cubic  feet  capacity.  There  are  also  six  400  h.p.  water 
tube  boilers  supplied  with  automatic  stokers  of  the  chain 
grate  type.  A  system  of  underground  electrical  conduits  has 
been  installed  throughout  the  shipyard.  On  the  dock  three 
air  compressors  of  500  cubic  feet  each  and  twelve  24-in.  cen- 
trifugal pumps  are  electrically  driven.  Each  shop  and  the 
power  house  are  equipped  with  a  15-ton  electrical  overhead 
crane. 

One  of  the  Canadian  concerns  which  has  benefited  ma- 
terially from  war  orders  is  Sheldon's  Limited,  of  Gait,  Onl., 
which  owns  and  operates  one  of  the  finest  grey  iron  foundries 
in  the  Dominion.  Originally  producers  of  heating,  ventilat- 
ing and  drying  plants,  the  company  was  one  of  the  first  to 
turn  its  attention  to  shell  making,  and  owing  to  its  aggressive 
management  was  among  the  first  to  secure  orders  from  the 
British  (iovernment  in  connection  with  war  supplies,  and 
they  are  now  working  on  very  satisfactory  contracts.  .Ac- 
cording to  a  recent  financial  report,  the  net  earnings  of  the 
company  for  the  last  four  years  have  averaged  about  three 
and  a  half  times  the  bond  interest.  Net  earnings  for  the  cur- 
rent year  are  expected  to  be  more  than  double  those  of  the 
previous  four  years. 

Suit  has  been  entered  in  the  Supreme  Court  by  Messrs. 
Palmer  Bros.  &  Henning,  contractors,  against  the  Northern 
Construction  Company,  Limited.  Messrs.  Mackenzie  &  Mann, 
the  Cowan  Construction  Company,  Limited,  the  Canadian 
Northern  Pacific  Railway  Company,  the  National  Trust  Com- 
pany and  the  British  Empire  Trust  Company,  in  which  the 
plaintifTs  claim  the  sum  of  $.19:1.197.  the  amount  they  allege 
is  due  them  as  balance  for  work  done  in  building  a  portion 
of  the  Canadian  Northern  Pacific  Railroad.  The  total  con- 
tracts secured  by  Palmer  Bros,  and  Henning.  as  set  out  in 
the  pleadings,  amount  to  $2.22«.T19.  of  which  all  but  $:i9:j.l97 
has  been  paid.  The  claim  for  constructing  the  line  from 
Mile  40  to  Mile  74.6  comes  to  $74:(.7I4.  That  for  the  line  from 
Mile  27  west  of  Yellowhead  Pass  to  Mile  35  is  $4e.J.714.  which 
includes  $70,750  for  I,22H  feet  of  tunnel.  The  cost  of  the  line 
from  Mile  405  to  Mile  424.50  is  given  at  $I.0O8,27fi. 

The  proposed  new  water-works  scheme  at  \ictoria  Park. 
as  outlined  by  Works  Commissioner  Harris  and  recommend- 
ed to  the  Toronto  Board  of  Control,  will  cost  about  $6,000.- 
000,  and  take  four  years  to  build.  Some  time  ago  the  citizens 
passed  favorably  upon  a  by-law  for  water-works  extensions, 
amounting  to  $6,667,000.  Of  this  amount  about  one  and  a 
half  millions  has  been  sold,  and  the  money,  with  the  excep- 
tion of  perhaps  $100,000.  has  been  used  up.  The  duplicate 
water-works  scheme  involves  the  laying  of  large  mains  in 
North  Toronto,  as  well,  for  which  debentures  will  shortly 
be  issued.  The  pumping  capacity  of  the  city  now  is  about 
100.000.000  gallons  a  day.  and  the  consumption  from  50.000.- 
000  to  60,000.000  gallons  daily,  but  the  Works  Commissioner. 
Mr.  Harris,  points  out  that  in  four  years  this  will  be  greatly 
increased.  The  new  plant  will  have  a  daily  pumping  capacity 
of  65.000.01H)  gallons,  and  that  will  bring  the  total  pumping 
capacity  of  the  city  up  to  165.000.000  gallons  daily 

The  present  status  of  the  harbor  development  work  at 
Toronto  recalls  the  fact  that  the  sum  of  $2.000.(M)0  is  being 
spent  this  year  on  the  city's  water-front  from  the  Don  to 
the  Humber.  Last  year  the  sum  of  $1,400,000  was  spent. 
The  total  cost  of  the  undertaking  is  $34,000,000.  The  con- 
tracts awarded  to  date  represent  the  expenditure  of  $11,000.- 
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000.  The  minimum  amount  to  be  filled  in  is  22,000,000  cubic 
yards  and  the  maximum  33,000,000  cubic  yards.  The  expendi- 
ture up  to  the  present  time  represents  $1,100,000  for  work 
under  water  and  $300,000  for  work  above  water.  One-fifth 
of  the  Ashbridge's  Bay  work  has  been  filled  in,  while,  the 
Don  diversion  channel  has  been  completed.  The  ships' 
channel  is  to  be  completed  by  the  fall.  Of  the  expenditure 
of  $2,000,000  the  sum  of  $1,750,000  goes  into  the  work  at  the 
foot  of  Cherry  Street  and  $250,000  at  Sunnyside.  The  Chief 
Engineer  of  the  Harbor  Commission,  Mr.  E.  L.  Cousins, 
who  is  the  author  of  the  plans  of  this  great  undertaking,  is 
now  working  for  the  Government  on  the  City's  transportation 
problem. 


Large  Oil  Tanks  at  Montreal 

On  an  ideal  location,  on  the  Tarte  Pier  of  the  Montreal 
Harbour  Commissioners,  the  Asphalt  and  Supply  Company, 
Limited,  Board  of  Trade  Building,  Montreal,  have  erected 
two  immense  oil  tanks  for  the  purpose  of  storing  oil  used 
for  road  purposes.  Each  tank  has  a  diameter  of  95  feet  by 
30  feet,  with  a  capacity  of  37,500  barrels,  or  a  total  of  15,000 
tons.  In  addition  there  is  a  barrelling  tank  of  1,000  barrels 
capacity,  fed  from  the  main  tanks  by  means  of  underground 
pipes,  and  a  fuel  oil  tank  of  1,000  gallons  capacity,  which 
draws  its  supply  from  the  barrelling  tank.  The  fuel  oil  is 
utilized  in  a  fuel  oil  boiler  which  generates  steam  for  heat- 
ing the  oil  prior  to  its  being  barrelled.  The  oil  from  the 
main  tanks  is  forced  into  the  barrelling  tank  by  means  of  a 
pump.  It  is  intended  to  add  the  necessary  equipment  for 
refining  the  oil  into  asphalt. 

The  oil  is  brought  to  Canada  in  oil  tank  steamers,  one 
of  which,  the  San  Urbano,  recently  arrived  in  the  port.  This 
vessel  discharged  its  cargo  of  10,000  tons  in  ten  hours.  She 
is  an  oil-driven  vessel,  and  is  part  of  a  fleet  owned  by  the 
Eagle  Oil  Transport  Company,  of  London,  one  of  the  many 
enterprises  headed  by  Lord  Cowdray.  The  oil  is  pumped 
from  \he  oil-fields,  situated  eighty  miles  from  Tuxpam,  Mexi- 
co, to  the  shore,  where  it  is  stored  in  tanks  ready  to  be 
pumped   into  the  vessels. 

The  Asphalt  and  Supply  Company's  tanks  are  situated 
very  near  the  harbour,  and  are  filled  direct  from  the  steam- 
ers by  means  of  heavy  armoured  hose,  which  is  connected 
to  the  tanks  of  the  steamer.  The  pumps  of  the  latter  are 
then  set  to  work,  the  hose  being  shifted  to  the  various  tanks 
of  the  steamer  as  required. 


which  contains  illustrations  and  condensed  descriptions  of 
Beatty  hoists  and  handling,  dredging,  and  excavating  equip- 
ment. The  firm's  products  are  too  well  known  to  require 
special  commendation  at  our  hands.  Only  a  small  part  of 
the  various  equipment  is  shown,  the  purpose  of  the  book  be- 
ing to  give  the  contractor  concise  information  calculated  to 
be  suggestive  to  him.  The  firm's  general  catalogue,  which 
will  be  sent  on  request,  gives  a  detailed  description  of  Beatty 
hoists,  with  tables  showing  sizes,  capacities,  and  weights. 


The  Republic  of  Cuba  has  established  a  permanent  ex- 
hibition to  which  foreign  countries  have  been  invited  to  con- 
tribute. Articles  taking  up  large  space  are  excluded.  In  ad- 
dition to  the  products  of  various  countries,  arrangements  have 
been  made  for  placing  on  show  lists  of  trade  marks  and  patent 
agents,  steamship  lines,  prices,  books  and  pamphlets  on  com- 
mercial and  industrial   matters,  and   so   forth. 


The  General  Car  and  Machinery  Works,  Limited,  of 
Montmagny,  P.  Q.,  makers  of  road  machinery,  have  opened 
an  office  at  317  St.  James  Street,  Montreal,  under  the  man- 
agership of  Mr.  J.  H.  Langis. 


In  all  btiildings  where  nunibers  of  machines  are 
working  simultaneously,  reinforced  concrete  offers 
manifest  advantages,  because  its  exceptional  rigidity 
and  solidity  enable  the  construction  to  absorb  vibra- 
tion in  a  most  effective  manner.  Apart  from  any 
question  of  comfort  to  workpeople,  and  of  freedom 
from  damage  to  the  structure  itself  as  a  result  of  vibra- 
tion, the  machinery  runs  better  and  lasts  longer  than 
that  in  a  building  subject  to  vibration.  It  is  stated  by 
Mr.  Leonard  C.  Wason,  of  Boston,  that  cotton  manu- 
facturers in  the  United  States  have  found  that  looms 
can  be  run  fifteen  per  cent,  faster  oif  concrete  floors 
than  on  wooden  floors  subject  to  vibration  ;  and  that 
a  considerable  saving  of  power  can  be  effected  fn  con- 
sequence of  the  rigidity  of  the  construction. 


From  M.  Beatty  &  Sons,  Limited,  Welland,  Ont.,  wc 
have  received  a  copy  of  an  interesting,  informative  booklet 
issued  in  conjunction  with  the  firm's  general  catalogue  No.  31, 


In  a  paper  read  to  the  Royal  Institute  of  British 
Architects,  Mr.  Segar  Owen  says  that  the  ideal  factory 
for  reinforced  concrete  is  one  made  up  of  luiits  of 
space  and  loads  as  regards  floor  area  and  machinery, 
each  floor  being  set  out  without  much  possibility  of 
change.  Fire-resisting,  temperate,  vermin-proof,  these 
buildings  form  excellent  stores,  and  where  carriage  of 
large  and- heavy  girders  to  the  works  site  is  a  big  item 
of  expenditure  a  considerable  saving  can  be  made  by 
t-his  form  of  construction. 


Storage  tanks  of  the  Asphalt  and  Supply  Company,  Limited.  Tarte  Fier,  Montreal. 
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Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Jelleville,  Ont. 

The  l.ayiiiK  "f  pavement  on  I'innacle 
Street,  Georjie  Street  and  V'ietoria  Ave- 
nue is  being  considered  by  the  City 
Council.     Cierk,  J.  Wilfred   Holmes. 

Jollingwood,  Ont. 

The  Town  Council  are  about  to  issue 
Jcbentures  to  the  amount  of  $15,nno  for 
mprovenients  to  the  Water  Works. 
~lerk,  J.  H.  Duncan. 

Cornwall,  Ont. 

The  Town  Council  contemplate  layiuR 
granolithic  sidewalks  on  Ninth  and  First 
Streets.     Engineer,  W.  H.  Magwood. 

}uelph,  Ont. 

The    City    Council    contemplate    laying 
lacadam    pavement    and    concrete    side- 
walks   on    several    streets.      Clerk.    T.    J. 
I  core. 
Work  will  commence  at  once  on  laying 
S,500  feet  of  conduit  pipe  under  the  super- 
'  vision    of   the    Water    Commissioners. 

,       Halifax,  N.  S. 

I^K    City    lingineer   F.    W.    W.    Doane   has 

l^^ccommendcd    the    laying     of     concrete 

sidewalks  on   Morris  Street  and  Victoria 


Road. 


t 

l^van 


uU,   Que. 

The  (."ity  Council  arc   receiving  quota- 
ions  on  a  quantity  of  liydrants.   nozzles 
^nd   valves.     Clerk,    H.    Boulay. 


Leamington,  Ont. 

T'lans  are  being  prepared  for  rcinfroced 
concrete    pavement    to    be    laid    on    Eric 
Street,  and  tenders  will  be  called  short- 
Engineer,   J.   J.    Newman.   Ouellette 
Wenue,    Windsor.      .\pproximate    quan- 
lity,  7,000  square  yards. 

|Lennoxville,  Que. 

.\  ))y-law  has  been  jiasscd  authorizing 
ftiic  purchase  of  tlie  waterworks,  and  the 
expenditure  of  $1-1. 000  on  repairs  and  ex- 
tensions.     Clerk,    W.    W.    Baker. 

Lrondon,  Ont. 

The  City  Council  are  about  to  call 
Ifor  tenders  on  the  construction  of  a  trunk 
Bcwer  on  Waterloo  Street.  Engineer,  H. 
Brazier. 

Simcoe,  Ont. 

The  Town  Council  have  referred  to 
I  lie  Board  of  Works  a  proposal  for  lay- 
ing concrete  pavement  on  Colborne  St. 
Clerk,    W.   C.    McC'all. 

St.  Catherines,  Ont. 

The  (.'ity  Council  are  codsidcring  the 
laying  of  pavement  on  a  number  of 
Streets.     Engineer.  W.  P.  Near. 

St.  John,  N.  B. 

The  City  Council  are  about  to  lay  a 
(piantity  of  watermain  by  day  labor  un- 
der supervision  of  the  Engineer,  W.  Mur- 
dock.    Commissioner  \\'igmorc  is  receiv- 


ing prices  r)n   waterpipe,  from  4-inch  to 
;34-inch   dia"ineter. 

Stratford,  Ont. 

The  City  Council  are  considering  the 
construction  of  sewers  on  Front.  Mile 
and  High  Streets  and  Railway  Avenue. 
Ivngineer,  A.  B.  Manson. 

Welland,  Ont. 

The  Town  Council  have  decided  to  lay 
a  sewer  on  Seeley  Street.  Engineer,  D. 
J.   Black. 

CONTRACTS  AWARDED 

Bathurst,  N.  B. 

The  City  Council  have  let  the  follow- 
ing contracts  for  the  construction  of 
waterworks  and  sewerage  systems: — 
dam,  power  house,  water  and  sewage 
installation.  A.  R.  C.  Clarke  &  Son. 
Water  Street,  St.  John,  at  $110,788;  stand- 
pipe.  Chicago  Bridge  &  Iron  Works, 
Washington  Heights  Station,  Chicago, 
at   $13,860. 

Fort  Erie,  Ont. 

The  Municipal  Council  have  let  a  con- 
tract for  the  construction  of  a  mile  of 
macadam  and  about  1.000  feet  of  con- 
crete roadway  to  W.  H.  Johnston.  Fort 
Eric.      Approximate   cost.   $10,000. 

Guelph,  Ont. 

The  City  Council  have  let  the  con- 
tract for  the  construction  of  a  reservoir 
to  Hollingsworth  &  Brennan.  1,5  South 
Street,  Hamilton,  at  $8,()I8.  Reinforcing 
metal,  valves  and  pipes  will  be  supplied 
by  the  C"ity. 

London,  Ont. 

The  City  Council  have  let  the  follow- 
ing contracts  for  sewer  construction: — 
The  Fielder  Construction  Comnany.  1!)0 
Tccumscth  .Street,  approximately  $2..'i00: 
Webster  Construction  Comnanv.  Bank  of 
Toronto  Chambers.  $1,200;  J.  McMurphy. 
$000. 

Melancthon  Township,  Ont. 

The  Township  Council  have  let  a  con- 
tract for  drain  work  to  F.  Calligan.  Dun- 
(lalk.  Out.,  at  $■^.r>^w. 

Morris  Township,  Ont. 

The  Township  C"ouncil  have  let  the 
contract  for  the  construction  of  the  Bos- 
man  Drain  to  Felix  Curtin.  care  of  John 
Brooks.  Bluevale.  .V  quantity  of  clay 
tile  will  be  purchased  by  the  contractor. 

Moulton  Township,  Ont. 

The  contract  for  drain  work  has  been 
awarded  by  the  Township  Council  to  J. 
F.wing  and  J.  Waddell,  Dunnville.  Ont. 

New  Glasgow,  N.  S. 

.•\  contract  for  laying  concrete  side- 
walks for  the  City  Council  has  been  let 
to  J.  Johnson,  at  13c.  per  foot. 

Ottawa,  Ont. 

The  (."ity  Council  have  let  the  contract 
for  laying  asphalt  paventent  on  .Xnglesca 
Square  S.  to  the  Ottawa  Construction 
Company.  Central  Chambers.  Estimated 
cost.  $.'..000. 


Toronto,  Ont 

The  following  contracts  for  sewer  con- 
struction have  been  awarded  by  the 
Board  of  Control: — West  Toronto  Sewer. 
Jennings  &  Ross.  79  Spadina  .Avenue,  at 
$32,000;  storm  overflow  sewer.  Grant 
Contracting  Company,  50  Front  Street 
E.;'  Edna  Avenue.  Commissioner  of 
Works.  City  Hall;  Cloverdale  Avenue. 
Tortorelli  &  Company,  80  Woodycrcst 
.Avenue. 

A  contract  for  layinK  a  quantity  of 
asphalt  paving  has  been  let  by  the  Board 
of  Control  to  the  Commissioner  of 
Works.  R.  C.  Harris.  City  Hall. 


Railroads,  Bridges  and  Wharves 

Chatham,  N.  B. 

Plans  of  a  dam  are  being:  prepared 
by  R.  S.  &  W.  S.  Lea.  New  Birks  Build- 
ing. Montreal,  for  the  City  Council.  Ten- 
ders will  be  called  shortly.  Estimated 
cost.  $20,000. 

Haldimand  County,  Ont. 

The  County  Council  will  call  for  ten- 
ders shortly  on  the  construction  of  a 
number  of  concrete  bridges. 

Kennebec  Township,  Ont. 

Plans  have  been  <lrawn  for  a  steel 
bridge  to  be  built  over  Big  Cross  I^ke 
by  the  Provincial  Government  and  Fron- 
tcnac  C"ounty.  .Approximate  length.  400 
feet.     Stone  approaches. 

Swan  River,  Man. 

A  by-law  has  been  passed  authoriz- 
ing a  debenture  issue  of  $22,000  for  the 
construction  of  a  number  of  bridges. 
Municipal  Secretary.  Joseph  .Armstrong. 

Toronto,  Ont. 

The  Chairman  of  the  Board  of  Con- 
trol will  receive  tenders  until  .August  .Ird 
on  the  supply  of  tie  rods  and  plates  and 
for  special  track  work  for  the  Lans- 
downe  .Avenue  street  railway  extension. 
Commissioner  of  Works.  R.  C.  Harris, 
(.ity  Hall. 

CONTRACTS  AWARDED 

Dufferin  County,  Ont. 

The  (.'ounty  Council  have  let  contracts 
for  the  construction  of  two  reinforced 
concrete  bridges  to  W.  D.  Ballery.  Bell- 
wood  P.  (■).,  and  to  John  Coutts. 

Hebertville,  Que. 

The  contract  for  steel  work  for  the 
l)ridgc  over  l-ake  St.  John  has  been  let 
by  the  Municipality  to  the  Dominion 
Bridge  Company.  Limited.  Lachine.  Que. 

Madawaska  County,  N.  B. 

The  Department  of  Public  Works. 
Fredericton,  have  let  the  contract  for  the 
construction  of  a  concrete  embankment 
and  culvert  at  Four  Mile  Brook  to  C.  A. 
Beck.   Woodstock,   at   $4,000. 

Nova  Scotia  Province 

The  Department  of  Railways  and  Can- 
als. Ottawa,  have  awarded  the  contract 
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for  the  construction  of  reinforced  con- 
crete culverts  to  G;  W.  Jewett,  Sheffield, 
N.  S.,  at  $52,000. 

Quebec  Province 

The  general  contract  for  paving  the 
Yule  Bridge  between  the  Municipalities 
of  Chambly  Canton  and  Richelieu  has 
been  let  to  G.  Pepin,  Chambly  Basin, 
Quebec.     Approximate  cost,  $0,200. 

Shawinigan  Falls,  Que. 

The  Municipal  Council  have  let  the 
general  contract  for  the  construction  of 
a  bridge  over  the  Shawinigan  River  to 
B.  J.  Trepanier,  24  Niverville  Street, 
Three  Rivers.  Sub-contract  will  be  let 
for  steel  superstructure.  The  approxi- 
mate cost  of  bridge,  $15,000. 

St.  Boniface,  Man. 

The  contract  for  the  erection  of  Pro- 
vcncher  Avenue  Bridge  has  been  trans- 
ferred to  the  Dominion  Bridge  Company, 
Limited,  Canada  Building,  Winnipeg. 
Scherzer  Bascule  design,  with  under- 
neath counterweight.  Approximate  cost, 
$264,707. 

St.  Philemon,  Que. 

The  Municipality  have  let  the  sub- 
contract for  steel  work  in  connection 
with  the  bridge  in  course  of  erection  to 
the  Phoenix  Bridge  &  Iron  Works.  Lim- 
ited.  83    Colborne    Street,    Montreal. 

St.  Vincent  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  construction  of  abut- 
ments for  a  bridge  on  the  8th  conces- 
sion to  W.  McColeman,  Meaford.  and  the 
contract  for  the  superstructure  to  the 
Hamilton  Bridge  Company,  Bay  Street 
North,   Hamilton. 

Vancouver,  B.  C. 

The  City  Council  have  let  the  contract 
for  repairs  to  the  Connaught  Bridge  to 
W.  Greenlees,  407  Cordova  Street  West 
at   $7,401.      Previous  contracts  cancelled. 


Public  Buildings,  Churches 
and  Schools 

Bothwell,  Ont. 

Tenders  on  the  erection  of  a  Town 
Hall  will  be  received  until  August  4th 
by  the  Town  Clerk.  W.  H.  Bradley. 
Plans  and  specifications  at  offices  of  the 
Architect,  W.  G.  Murray.  Dominion  Sav- 
ings Building,  London,  Ont.,  and  of  the 
Mayor,  W.  B.  Bemish.  .\pproxiniate 
cost,   $8,500. 

Brantford,  Ont. 

The  City  Council  have  passed  a  by-law 
providing  for  a  $12,000  debenture  issue 
for  school  purposes.  Clerk,  H.  F.  Con- 
ant. 

Burford,  Ont. 

Tenders  on  the  installation  of  fittings 
at  the  Post  Office  will  be  received  until 
4  p.m.,  August  4th,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  with  G.  W.  Hall. 
Clerk  of  Works,  Burford.  T.  A.  Hastings, 
Clerk  of  Works.  Postal  Station  P.,  To- 
ronto, and  at  the  Department,  Ottawa. 
Specifications  only  at  office  of  MacLean 
Daily  Reparts,  25  Charlotte  Street,  To- 
ronto. 

Cardston,  Alta. 

Tenders  on  the  construction  of  a 
twelve-roomed  school  are  being  received 
by  M.  A.  Coombs,  Chairman  of  the 
School  Board,     Plans  and  specifications 


with  the  Secretary,  J.   E.   Harris.     Esti- 
mated cost,  $40,000. 

Colborne,  Ont. 

The  Town  Council  have  passed  a  by- 
law providing  for  the  erection  of  a  fire 
hall  and  police  cells.     Clerk,  H.  S.  Keyes. 

Coteau  Station,  Que. 

The  Roman  Catholic  School  Board  arc 
considering  the  installation  of  a  heating 
system  in  the  Academy  School.  Sug- 
gestions, prices  and  other  information 
with  regard  to  this  work  are  being  re- 
ceived by  the  Secretary,  G.  E.  Andre. 

Port  Colborne,  Ont. 

Tenders  on  the  erection  of  an  eight- 
roomed  school  will  be  received  until  5 
p.m.,  July  30th,  by  C.  N.  Alair,  Secre- 
tary to  the  Board  of  Education,  or  the 
.Architect.  C.  M.  Borter.  102  Main  Street, 
Niagara  Falls. 

Prince  George,  B.  C. 

J.  E.  Griffith,  Deputy  Minister  of  Pub- 
lyis  Works,  Victoria,  will  receive  ten- 
ders until  noon,  August  6th,  for  the  con- 
struction of  a  two-roomed  school.  Plans 
and  specifications  at  office  of  T.  W. 
Heme.  Government  Agent,  Prince 
George,  and  at  the  Department,  Victoria. 

Quebec,  Que. 

I^lans  for  a  College  estimated  to  cost 
$.'!0,000,  are  being  prepared  for  the 
School  Commissioners  of  ■  Quebec  by 
Tanguay  &  Lebon,  20  A'Oiguillon  St. 
Tenders  will  be  called  shortly.  Stone, 
brick  and  steel  construction,  concrete 
and    stone    foundation,    metal    roofing. 

St.  John,  N.  B. 

Plans  of  a  school  are  being  prepared 
for  the  Separate  School  Board  by  C.  W. 
West.   Clarendon   Street. 

St.  Johns,  Que. 

The  general  contract  for  alterations 
and  additions  to  the  academy  has  been 
let  by  the  School  Commissioners  to 
Charles  H.  Mailhiot.  Iberville,  Que. 
Stone  and  brick  construction. 

Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  a  dispensary  at  the  Church  of  Eng- 
land Deaconess  Home.  Gerrard  and  Pem- 
l)roke  Streets.  The  contract  for  mason- 
ry has  been  let  to  E.  H.  Thomas,  75  Hil- 
ton .'\venue,  and  for  carpentry  to  R.  G. 
Kirby,  539  Yonge  Street.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing.    .\pproximate  cost.  $5,000. 

Transcona,  Man. 

A  by-law  for  the  construction  of  a 
school  has  been  defeated  and  the  mat- 
ter now  stands  in  abeyance. 

Windsor,  Ont. 

The  congregation  of  the  Baptist  Col- 
oured Church  will  be  in  the  market 
shortly  for  electrical  fixtures.  Pastor, 
Rev.  Charles  Wills. 

Winnipeg,  Man. 

Tenders  for  the  supply  of  about  800 
school  desks  will  be  received  until  Aug- 
ust 5th  by  the  Public  School  Board. 
Specifications  at  office  of  the  Commis- 
sioner of  Supplies. 

CONTRACTS  AWARDED 

Barrie,  Ont. 

The  contract  for  the  erection  of  a  pub- 
lic library  on  Collier  Street  has  been 
let  by  the  Town  Council  to  the  Ball 
Planing    MiU,    74    Bayfield    Street,      Ap- 


proximate cost,  $15,000.     Cut  stone,  terra 
cotta  and  brick  construction. 

Brantford,  Ont. 

The  Board  of  Education  have  let  the 
contract  for  heating  and  ventilation  at 
the  Central  School  to  the  general  con- 
tractors. R.  H.  Ballantyne.  3-7  King  St., 
at  $8,000. 

Greenfield  Park,  Que. 

The  general  contract  for  the  erection 
of  a  school  for  the  Protestant  School 
Board  has  been  let  to  Murray  &  Demp- 
sie,   Greenfield   Park  .'\venue. 

Lachine,  Que. 

In  connection  with  the  school  and  resi- 
dence to  be  erected  on  Fifteenth  Avenue 
for  the  Catholic  School  Commissioners, 
the  contract  for  excavation,  brick  and 
stone  work  has  1)een  let  to  F.  C.  Brunet. 
13  Piche  Street,  and  for  roofing,  heat- 
ing, plumbing  and  electrical  work  to  J. 
O.  Desforges.  443  St.  Joseph  Street.  Ap- 
proximate cost   of  work,   $150,000. 

London,  Ont. 

The  Board  of  liducation  have  let  the 
following  contract  in  connection  with  the 
school  on  Riverview  Street: — carpentry. 
R.  Willis.  5  George  Street;  heating  and 
plumbing,  Nol)le  &  Rich,  Queen  Street; 
painting.  Galley  &  Son,  Dundas  Street; 
plastering.  John  Fern;  galvanized  iron 
work.  Steveley  &  Son.  Richmond  Street. 

Lundar,  Man. 

Work  has  been  commenced  on  the 
erection  of  a  school,  estimated  to  cost 
$10,000.  The  carpentry,  steel,  roofing, 
olasterin,g  and  painting  contracts  have 
been  let  to  Johnson  &  Sykes,  and  the 
heating  contract  to  MacDonald  Bros., 
276  Burrows  Avenue,  Winnipeg. 

Marmora,  Ont. 

The  general  contract  for  the  erection 
of  a  public  school  has  been  let  to  David 
Simmons.  Marmora,  and  work  has  been 
commenced.     .Approximate  cost,   $10,000. 

Montreal,   Que. 

The  !,'cneral  contract  for  the  erection 
of  a  school  on  Fairmont  .Avenue  E.  for 
the  Commissioners  of  St.  Viateur.  62  St. 
Joseph  Boulevard,  has  been  let  to  A.  & 
D.  Boileau,  148,5a  St.  .Andre  Street.  Ap- 
proximate cost.  $5,000. 

The  contract  for  marble  work  at  the 
orphanage  in  course  of  erection  on  Dc- 
cary  Boulevard  has  been  let  to  the  Mari- 
otti    Marble   Company,    Provincial    Lane, 

Montreal. 

The  contract  for  alterations  to  the  Pro- 
testant House  of  Refuge  on  Dorchester 
Street  West  has  l)een  awarded  to  W.  M. 
Irving.  26a  Stanley  Street.  Estimated 
cost.  $15,000.  Work  consists  principally, 
of  interior  decoration   and   renovation. 

Outlook,  Sask. 

The  general  contract  for  the  erection 
of  a  college  for  the  Norwegian  LutherJ 
an  College  .Association  has  been  award-5 
ed  to  Poole  &  Emery.  Limited.  Smith 
Street  and  Twelfth  .Avenue,  Regina.  and 
the  plumbing  contract  to  the  Regina 
Plumbing  &  Heating  Company.  Limited,j 
Engineers   Building.   Regina. 

Port  Arthur,  Ont. 

The  contract  for  plastering  at  the  ad-* 
dition  to  St.  Joseph  Hospital  on  .Algoma 
Street  has  been   let   to   M.   G.   Britton,   4 
Meek  Street. 

A  church  is  being  built  at  Duflferin  and 
Banning  Streets  for  the  Italian  congrega- 


July  2H,  \\nr> 


THE    CONTRACT    RECORD 


4« 


I 


tiiiU  by  I.  L.  McRac,  4HS  Red  River  Road. 
Tlic  work  lias  been  stopped  temporarily 
on  account  of  lack  of  funds. 

Sarnia,  Ont. 

The  Sarnia  (iolf  Club  have  let  the  con- 
tract for  the  erection  of  a  club  house  on 
Christina  Street  N.  to  A.  McColnian, 
130  Nutton  Street.  Contractor  will  do 
carpentry,  rootini^.  i)lasterinK  and  paint- 
ing.    Approximate  cost,  $l().0()(). 

Springhill,  N.  S. 

The  Kcncral  contract  for  the  hall  which 
is  being  erected  for  the  KniRhts  of 
Pythias  has  been  awarded  to  the  Spring- 
hill  ManufacturinR  Company,  the  mason- 
ry and  plasterinK  contract  to  Fajje  & 
F^usby,  the  plumbing  and  heating  con- 
tract to  J.  C.  Weatherly,  Springhill,  the 
contract  for  painting  to  E.  A.  I'otter 
&  .Son.  Church  Street,  and  for  electric 
wiring  to  the  F.dison  Electric  Eight  Coni- 
1    pany.    Main   Street. 

,  The  Pas,  Man. 

The  general  contract  for  the  construc- 
tion of  a  schofd  for  the  School  Board 
I'  has  been  awarded  to  Pigott  &  Hcaley. 
Battleford.  Sask.,  and  the  contract  for 
plumbing  and  heating  to  A.  T.  Engle- 
brctson.  The  Pas.  Estimated  cost, 
$4;i.OOO. 

Toronto,  Ont. 

The  contract  for  brick  and  masonry 
work  at  the  scliool  in  course  of  erection 
on  Baby  Point  Road  has  been  let  to 
Albert  Webb.  i;i  Shirley  Street,  Toronto. 
at  $7,000  and  for  carpentry  to  T.  I'. 
Wright.  Baby  Point  Crescent,  West  To- 
ronto, at  $5,4.35. 

Work  has  been  resumed  on  the  erec- 
tion of  the  First  Church  of  Christian 
Science  at  Eowther  Avenue  and  St. 
(leorgc  Street.  The  cut  stone  contract 
hace  been  awarded  to  Nicholson,  Curtis 
&  Vick.  1117  Yonge  Street. 

In  connection  with  the  addition  to  St. 
John's  Church.  Kingston  Road  and 
\Voodl)ine  .\vcnue.  the  contract  for  tin- 
smithing  has  been  let  to  F.  Toseland, 
:t04  Kingston  Road,  and  for  plumbing  to 
Stratton  &  Cook.  :il4  Lee  Avenue. 

Truro.  N.  S. 

The  Town  Cduncil  have  let  the  gen- 
eral contract  for  the  erection  of  a  cen- 
tral lire  station  to  W.  K.  McDonald. 
Bible  Hill,  at  $8,495.  and  the  heating 
and  plumbing  contract  to  \V.  J.  Christie, 
Prince   Street. 

Westboro,   Ont. 

The  contract  for  rooting  at  the  school 
iiL  course  of  erection  on  luiclid  Street 
has  been  let  to  W.  G.  .'Kdamson,  12() 
S])arks  Street,  Ottawa,  the  plastering 
contract  to  Murphy  &  Morrow,  i:i'.) 
Waverley  Street,  Ottawa,  the  contract 
for  heating  to  J.  E.  Sheppard,  261  .Al- 
bert Street,  Ottawa,  and  for  electrical 
work   to  J.    E.    Lewis,    Westboro. 

Winnipeg,  Man. 

The  contract  for  the  erection  of  an  a<l- 
dition  to  the  Poison  .Xvenue  .Scluud  has 
been  let  by  the  School  Board  to  Wors- 
wick  Bros.,  123  Hart  Avenue,  Elinwood, 
at   $:t'.),974. 

The  contract  for  the  completion  of  the 
First  Church  of  Christ  on  River  .•\vennc 
has  been  let  to  the  F'ort  Garry  Construc- 
tion Company,  Limited,  Ross  and  .Vr- 
lington   Streets,  at  $38,285. 


Business  Buildings  and  Indus- 
trial Plants 

Ayer's  Cliff,  Que. 

A.  (i.  (jough  is  building  a  general 
store.  Architect,  Charles  Robinson. 
Ayer's  Cliflf. 

Barrie,  Ont. 

The  erection  of  a  store  at  an  esti- 
mated cost  of  $8,0(H)  is  contemplated 
by  H.  IX  Minnikin,  237  Elizabeth  Street. 

Hamilton,  Ont. 

(jeorge  Webb,  1,')(!  .Stinson  Street,  has 
commenced  the  erection  of  a  store  and 
apartments  at  22  Wcntworth  Street,  es- 
timated to  cost  $5,000.  Tenders  on  the 
smaller  trades  are  now  being  received. 
Brick  construction. 

Plans  have  been  drawn  for  a  store  and 
residence  to  be  built  on  King  Street  E. 
by  (ieorge  E.  Mills,  King  Street.  Brick 
construction,  stone  foundation,  felt  and 
gravel    roofing.      Estimated    cost,    $4,000. 

London,  Ont. 

Ill  connection  with  the  stores  being 
l)uilt  at  .Uti  Dundas  Street  for  F.  B.  Fet- 
tcrley  and  M.  Aylesworth.  the  following 
contracts  have  been  let: — carpentry.  S. 
Willis,  705  Talbot  Street;  plumbing. 
Noble  &  Rich.  Queens  .Avenue;  heating 
and  galvanized  iron  work.  Stcvely  & 
Son,  Richmond  Street;  plastering,  John 
Senn,  William  .Street;  painting  and  glaz- 
ing,  W.  Clark. 

Montreal,   Que. 

Work  will  start  shortly  on  the  erection 
of  a  shop  and  storeroom  at  Baldwin 
Park  for  the  City  Council.  The  City  will 
buy  material  and  work  will  be  done  by 
day  labor.  Brick  superstructure,  fire- 
])roof  construction,  concrete  foundation 
and    floors.      .Approximate    cost.    $18,500. 

Tenders  will  be  received  until  .August 
5th  for  the  erection  of  a  picture  theatre 
on  Park  .Avenue  for  the  Independent 
Amusement  Company,  Limited.  Plans 
and  specifications  with  the  .Architect.  D. 
j.  Crighton.  Jacobs  Building.  St.  Cath- 
erine Street.     Estimated  cost.  $100,000. 

Ottawa,  Ont. 

The  painting  at  the  theatre  erected  on 
Queen  Street  for  B.  Stapleton  will  be 
done  by  day  labor.  Contract  for  seat- 
ing not  let. 

Quebec,  Que. 

G.  J.  Bclanger.  1  Second  Street,  Limoi- 
lou.  has  commenced  the  erection  of  a 
store  and  residence,  estimated  to  cost 
$(i.000.  Work  by  day  labor.  Sub-con- 
tracts will  he  let  for  roofing,  plastering. 
painting,  heating,  plumbing  and  electrical 
work. 

Sydney,  N.   S. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  store  for  Wrights  Limite<I. 
334  Charlotte  Street.  .Architect.  F.  W. 
.Spencer.  Brick  and  reinforced  concrete 
construction,  concrete  foundation,  felt 
and   gravel  roofing. 

Thorold,  Ont. 

Plans  are  in  course  of  preparation  for 
alterations  to  the  Grand  Trunk  Railway 
.Station.  Tenders  will  probably  be  called 
for  shortly.  Superintendent.  J.  H.  Gor- 
don,   Hamilton. 

Toronto,   Ont. 

Work  has  been  started  on  the  erection 
of  an  addition  to  the  factory  of  the  Can- 
ada   Metal   Company,     Fraser     .Avenue, 


The  contract  for  masonry  has  been  let 
to  Thomson  Bros..  Rusholmc  Road,  and 
for  carpentry  to  R.  G.  Kirby.  .'>39  Yongc 
Street.     Approximate  cost,  $15,000. 

Plans  have  been  completed  for  stables 
to  be  erected  at  Ramsden  Park  for  the 
Hoard  of  Control.  Approximate  cost, 
$36,000.  Commissioner  of  Works,  R.  C. 
Harris,   City   Hall. 

Plans  have  been  drawn  for  two  stores 
and  apartments  to  be  erected  at  1250 
St.  Clair  Avenue  W.  by  M.  Helfaud. 
1.J78  St.  Clair  Avenue  VV.  Brick  con- 
struction, felt  and  gravel  roofing.  Esti- 
mated cost.  $4,000. 

George  Edwards.  18  X'ictoria  Street. 
has  had  plans  drawn  for  a  store  and 
workroom  to  be  built  at  315  College 
.Street,  at  an  approximate  cost  of  $3,500. 
Brick  construction,  felt  and  gravel  roof- 
ing. 

Winnipeg,  Man. 

In  connection  with  the  store  and  office 
building  in  course  of  erection  on  Portage 
.Avenue  for  D.  S.  Curry,  the  contract  for 
installation  of  elevators  will  be  let  by 
the  .Architects.  J.  D.  Atchison  gi  Com- 
pany. 013  Boyd  Buildin:; 

Zurich,  Ont. 

William  Johnston  is  constructing  ce- 
ment foundations  and  making  other  im- 
provements   to    his    farm    buildings. 

CONTRACTS  AWARDED 

Blenheim,  Ont 

The  general  contract  for  the  erection 
of  a  hydro  electric  light  station  has  been 
awarded  to  J.  J.  Cookson  &  .Son.  Pr«fssed 

brick  construction. 

Cote  St.  Paul.  Que. 

In  connection  with  the  premises  in 
course  of  erection  at  Church  and  Hand- 
ley  Streets  for  Molson's  Bank,  the  con- 
tract for  masonry  and  carpentry  has 
been  let  to  the  general  contractors.  .Ang- 
lins  Limited,  65  X'ictoria  Street.  Mont- 
real, and  for  metal  windows  to  the  Metal 
Shingle  &  Siding  Company,  Limited, 
'.n'/2  Oelorimicr  .Avenue.  Montreal.  Paint- 
ing not  yet  awarded. 

Dnimmondville,  Que. 

The  general  contract  for  the  erection 
of  a  powder  works  for  the  .Aetna  Chem- 
ical Company.  Limited.  120  St.  James 
Street,  Montreal,  has  been  awarded  to 
Westinghouse,  Church.  Kerr  &  Company. 
137  McGill  Street.  Montreal.  Resident 
Engineer.  Charles  Henderson,  Drum- 
mondvillc. 

Fort  William,  Ont. 

In  connection  with  the  stores  being 
built  on  \ictoria  Street  for  J.  C.  Murray. 
the  heating  contract  has  been  let  to  the 
\arlow  Brass  Foundries  Limited.  Syn- 
dicate .Avenue  S..  the  contract  for  pluml>- 
ing  to  the  Superior  Heating  &  Plumbing 
Company.  Lcith  Street,  and  for  electrical 
work  to  the  Western  Electric  Company, 
\  ictoria    .Avenue. 

London,  Ont. 

The  brickwork  contract  in  connectiim 
with  the  stores  being  built  on  Dundas 
Street  K.  for  J.  M.  Moore.  478  Waterloo 
Street,  has  been  let  to  the  general  con- 
tractor, N.  Southern.  Renwick  .Avenue, 
the  contract  for  ironwork  to  the  Den- 
nis Iron  Works  Company,  83  Dundas 
Street,  and  for  lumber,  doors,  etc.,  to  G. 
H     Belton.    Rectory   Street. 

\\".  G.  Mcakins  &  Sons.  Hamilton,  have 
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let  the  general  contract  for  repairs  to 
the  knitting  mills  on  Diindas  Street  to 
L.  T.  Beatty,  ITr)  Kmeraltl  Street.  Ham- 
ilton, and  the  contract  for  steel  work  to 
Woodhall    &   Sinclair. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  store 
and  apartments  erected  at  138  Mansfield 
Street  for  Oscar  Dufresne:— roofing,  M. 
Chouinard.  751  Adam  Street.  Maisoti- 
neuve;  painting.  Penadre  Bourdon.  160 
Fifth  Avenue.  Maisonneuve;  refrigeration 
plant.  Canadian  Ice  Machinery  Company, 
83  Chestnut  Street.  Toronto;  cork  in- 
sulation and  refrigeration  doors.  Can- 
adian H.  W.  iohns-Manville  Company. 
Limited.  450  St.  James  Street.  Montreal; 
plastering.  J.  Lefebure,  150  Ontario  St.  E. 

Ottawa,  Ont. 

The  carpentry  contract  in  connection 
with  the  stores  and  apartments  in  course 
of  erection  on  Bank  Street  for  Donald 
Fraser.  83  O'Connor  Street,  has  been 
let  to  W.  Thompson.  1093>^  Wellington 
Street. 

Quebec,  Que. 

The  contract  for  heating  in  connection 
with  a  store  in  course  of  erection  ofi  St 
Joseph  Street  has  been  let  to  S.  Dbni- 
carlos.  .Abraham  Hill,  and  for  electric 
work  to   Goulet  &   Belanger.   Crown   St. 

In  connection  with  the  Union  Station 
in  course  of  erection  at  St.  Paul  and 
Henderson  Streets,  the  contract  for  lime- 
stone has  been  let  to  the  Chateauvert 
Quarry  Company.  25  St.  T'aul  Street,  and 
for  supply  of  brick  to  the  Citadel  Brick 
Company,   43   Dalhousie   Street. 

Sarnia,  Ont. 

The  following  contracts  have  been  let 
for  the  erection  of  a  store  on  Christina 
Street  W.  for  Hubert  Yard.  161 J^  Lo- 
chiel  Street;— general  and  carpentry.  D. 
Giffin.  289  Maxwell  Street;  masonry,  E. 
McDonald;  plumbing.  F.  Goodwin  Com- 
pany. 215  Christina  Street  W.  Approxi- 
mate  cost.  $4,000. 

Springhill,  N.S. 

The  contract  for  masonry  and  plaster- 
ing at  the  l)ranch  erected  for  the  Can- 
adian Bank  of  Commerce  has  been  let 
to  Page  &  Lusby,  the  plumbing  and  heat- 
ing contract  to  J.  C.  VVeatherby.  the 
contract  for  painting  to  E.  A.  Potter  & 
Son,  Church  Street,  and  for  wiring  to 
the  Edison  Electric  Light  Company. 
Main  Street. 

St.  Catharines,  Ont. 

Newman  Bros..  75  St.  Paul  Street, 
have  been  awarded  contracts  for  the 
erection  of  an  addition  to  the  japanning 
building  of  the  McKinnon  Dash  &  Hard- 
ware Company,  and  of  a  storage  build- 
ing for  the  McKinnon  -Chain  Company. 
Architects,   Krumm  &  Lynar.  Queen   St. 

St.  John,  N.  B. 

The  contract  for  galvanized  iron  work 
at  the  building  in  course  of  erection 
on  Prince  William  Street  for  the  James 
Kennedy  Estate  has  been  let  to  James 
McDadc.  Mill  Street. 

Toronto,   Ont. 

In  connection  with  the  lodge,  stable 
and  garage  in  course  of  erection  at  Gov- 
ernment House.  Douglas  Drive,  the  con- 
tract for  paving  has  been  let  to  Witchall 
&  Sons.  156  St.  Helens  Avenue,  and  the 
carpentry  contract  to  J.  C.  Scott  Com- 
pany, 108  River  Street. 


In  connection  with  the  pair  of  resi- 
dences being  built  at  42-44  Fulton  Ave- 
nue by  J.  F.  Glennie.  10.  Fulton  .Ave- 
nue, the  contract  for  plumbing  has  been 
let  to  R.  J.  Ritchie.  851  Logan  Avenue, 
and  for  plastering  to  B.  Davidson,  1073 
Davenport  Road. 

Westmount,  Que. 

The  steel  work  contract  for  the  stores 
and  residences  in  course  of  erection  on 
Sherbrooke  Street  for  G.  A.  Dion.  4130 
St.  Catherine  Street,  has  been  let  to  the 
Dominion  Bridge  Company,  Limited. 
Lachinc,    Montreal. 


Residences 

Agincourt,  Ont. 

A.  Doherty,  Ellcsmere.  Ont..  is  erect- 
ing a  residence,  estimated  to  cost  $5,000. 
Brick  construction,  cement  foundation, 
shingle   roofing. 

Ailsa  Craig,  Ont. 

Thomas  Risdale.  Mill  Street,  is  build- 
ing a  frame  and  roughcast  residence,  es- 
timated to  cost  $3,200. 

Work  on  the  erection  of  a  residence 
has  been  commenced  by  W.  Clatworthy. 
Main  Street.  Frame  and  white  brick 
construction,  concrete  foundation,  shingle 
roofing.      Appro.ximate    cost,    $3,000. 

Brantford,  Ont. 

Contracts  will  be  let  for  heating, 
plumbing  and  electrical  work  in  con- 
nection with  the  residence  in  course  of 
erection  at  161  DufFerin  Avenue  for  E. 
B.   Duncan.   104   William   Street. 

Erin,  Ont. 

Colwill.  Boothe  &  Company.  Union 
Bank  Building.  Guelph.  are  preparing 
plans  of  a  residence  to  be  erected  for  J. 
Coke.  Stone  and  brick  construction. 
Estimated  cost.  $4,500. 

Guelph,  Ont. 

Colwill  Boothe  &  Comi)any.  Union 
Bank  Building,  are  preparing  plans  of 
a  bungalow  for  James  .Simpson.  Welling- 
ton Place.  Tenders  will  be  called  short- 
1}'.  Stone  and  brick  construction.  Esti- 
mated cost,  $6,000. 

Halifax,  N.  S. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Jul)ilee  Street  by  the 
Eastern  Investment  Corporation.  Cragg 
Building.  Frame  construction,  concrete 
foundation,  shingle  roofing.  listimated 
cost,   $5,000. 

The  City  Building  and  Land  Com- 
pany. 166  Hollis  Street,  have  commenced 
tlie  construction  of  a  frame  residence 
estimated    to    cost    $4,000. 

Work  has  been  started  on  the  erec- 
tion of  two  residences  on  Oxford  Street 
for  the  Eastern  Investment  Corporation. 
Cragg  Building.  Frame  construction, 
shingle  roofing.  .^Approximate  cost.  $7.- 
000   each. 

James  Hillis.  c/o  Hillis  &  Son.  Hollis 
.Street,  has  commenced  the  erection  of 
a  number  of  flats  on  Coburg  Road.  Es- 
timated to  cost  $8,000.  p'rame  construc- 
tion, concrete  foundation,  shingle  roof- 
in, g. 

Hull,  Que. 

The  residence  in  course  of  erection  for 
l'~dward  Pelletier.  Montcalm  Street,  is  be- 
ing built  by  day  labor. 

Mitchell,  Ont. 
The   erection  of  a  residence   on   Main 


Street    E.    is    being   considered    by    J.ohn 
Lehman.  Logan  Road. 

Montreal,   Que. 

S.  A.  Brochu.  394  St.  Callierine  .Street 
E..  is  building  six  flats  on  Iberville  Street, 
estimated  to  cost  $4,000. 

A  block  of  nine  flats  is  being  built  on 
Chateaubriand  Street  by  Pascal  Latre- 
ille.  3597  Hubert  Street.  ,Ai)i)roxiniate 
cost.   $5,000. 

Ottawa,  Ont. 

James  Brownlee.  II  Clemow  .Avenue, 
has  commenced  the  erection  of  a  resi- 
dence on  .Mian  Street.  Contracts  will 
proliably  be  let  for  heating,  plumbing 
and  electrical  work.  Estimated  cost. 
$4,500. 

G.  A.  Clark.  106  Kent  Street,  has  pre- 
pared plans  for  a  residence  to  be  erected 
on  McDonald  Street  at  an  estimated  cost 
of  $4,000.  Brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

Plans  of  a  residence  to  be  built_  on 
First  Avenue  have  been  drawn  by  K.  F. 
Day.  240  First  Avenue.  Brick  veneer 
construction  .stone  foundation,  shingle 
roofing.      .Approximate    cost,    $5,500. 

Port  Rowan,  Ont. 

W.  P.  Ferric  is  preparing  plans  for  a 
residence  estimated  to  cost  $3,000.  Frame 
and  white  brick  construction,  concrete 
foundation,  shingle  roofing. 

Quebec,    Que. 

,'\  residence  is  being  l)uilt  on  Fourth 
.Avenue  by  day  labor  for  E.  Belanger. 
331  Fourth  .Avenue,  Limoilou.  Sub-con- 
tracts will  be  let  for  roofing,  plastering, 
painting,  heating,  plumbing  and  elec- 
trical work. 

.A  residence  is  in  course  of  ereotion  on 
Lockwell  Street  for  E.  C.  Brochu.  147 
St.  Cyrille  Street.  Work  by  day  labor. 
Concrete  foundation,  brick  construction, 
metal  roofing.     .Approximate  cost.  $:!.000. 

Toronto,  Ont. 

S.  Robertson.  1006  Logan  .Avenue,  is 
receiving  tenders  on  plumbing,  plaster- 
ing and  electrical  work  in  connection 
with  the  residences  in  course  of  erection 
on   Berwick  .Avenue. 

J.  F.  Alexander,  8  Temple  Avenue,  has 
let  the  contract  for  the  erection  of  a  res- 
idence at  Temple  and  Dufifcrin  Streets 
to  W.  B.  Charlton.  412  Indian  Road.  F.s- 
timated  cost.   $5,000. 

In  connection  with  the  residence  be- 
ing built  on  Melgund  Road  for  R.  Con- 
nable.  228  Balmoral  Road,  the  contract 
for  masonry  has  been  let  to  Smallwood 
Bro.s..  97  Clinton  Street,  and  for  car- 
pentry  to  J.   C.   Scott.   106   River   Street. 

R.  E.  Hicks,  192  Western  Avenue,  has 
let  the  plumbing  contract  in  connection 
with  the  residence  in  course  of  erection 
at  103  Woodside  Avenue  to  E.  Hume. 
146  Vine  Street.  Contracts  for  painting, 
heating  and  electrical   work  will   be   let. 

W.  .A.  Taylor.  4  Lauricr  .Avenue,  has 
commenced  the  erection  of  a  residence  at 
182  Kecwatin  .Avenue,  estimated  to  cost 
$3,000.  Smaller  trades  will  be  sub-let. 
Brick   construction,   shingle   roofing. 

S.  B.  Green.  650  .Annette  Street,  has 
started  work  on  the  erection  of  a  resi- 
dence on  Evelyn  Crescent,  and  will  sub- 
let smaller  trades.  Brick  construction, 
shingle  roofing.     Estimated   cost.  $3,000. 

A.  Edwards  &  Spiers.  1038  St.  Clair 
Avenue  W.,  have  started  work  on  a 
residence    at    191    Lauder    Avenue,    esti- 
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mated  to  cost  $5,000.    Smaller  trades  will 
be  sub-let,    Stone  and  brick  construction. 

A.  R.  Dolierty,  5(1  St.  Andrew's  Gar- 
dens, has  commenced  the  construction  of 
a  brick  residence,  estimated  to  cost  $4,.')00. 

A  residence  is  in  course  of  erection  at 
140  Glenliolme  Avenue,  for  C,  R,  Brit- 
nell.  7:i  Alberta  ,'\venue.  Stone  and  brick 
construction.  ICstimated  cost,  $.'5,000. 
Smaller  trades  will  be  sub-let. 

The  Reliance  Building  Company,  70 
King  Street  K.,  are  erecting  three  pairs 
of  residences  on  (Jerrard  Street  E.,  es- 
timated to  cost  $10,200.  Brick  construc- 
tion, shingle,  felt  and  gravel  roofing. 

A  pair  of  residences  is  being  built  at 
1.34  Glenholme  .Avenue  by  day  labor 
for  R.  T.  Walker,  :i'.)  Frederica  Street. 
Brick  construction,  stone  foundation. 
.'\pproxiniate  cost,  $8,000. 

Tenders  on  smaller  trades  for  the 
residence  in  course  of  erection  at  70 
Regal  Road  are  being  received  by  J.  D. 
Naylor,   110   (Henholme  ,\venue. 

Work  has  been  commenced  on  the 
erection  of  a  residence  at  5  Wells  Hill 
Avenue- by  L.  J.  Bland,  18  Vermont 
.A.venue.  Brick  construction,  shingle 
roofing.     Estimated  cost,  $3,800. 

W.  H.  Uinphrey,  8:i  Wellesley  Street. 
is  erecting  a  pair  of  residences  on  KenJ 
Road.  Smaller  trades  will  be  let.  Esti- 
mated   cost,    $6,000. 

R.  Robertson,  ."i?  Armand  Avenue,  is 
receiving  tenders  on  all  trades  required 
in  the  erection  of  an  addition  to  his 
residence. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Thorne  Crescent 
by  J.  Edmonds,  71  Oakwood  .\venue. 
Smaller  trades  will  be  let.  .'Kppro.ximate 
cost,   $3,,')00. 

Work  has  been  started  on  the  erec- 
tion of  a  i)air  of  residences  on  Gillard 
Street  by  J.  R,  GitTord,  105  Browning 
Avenue.  I'ontract  for  smaller  trades  will 
be  let.  Brick  construction,  shingle,  felt 
and  gravel  roofing,  .\ppro.\imate  cost. 
$:i.500. 

Vancouver,  B.  C. 

.V  permit  has  been  issued  to  B.  J. 
Short  for  the  erection  of  a  residence  at 
!Ki()  Fourteenth  Avenue  W.,  at  an  esti- 
mated cost  of  $4,500.  F>ame  construc- 
tion. .Architects,  J.  P.  Matheson  &  Son, 
.".Oil   Richards  Street. 

Victoria,  B.  C. 

Tenders  on  the  erection  of  a  residence 
on  IJttle  .S.ianicli  Mountain  will  be  re- 
ceived until  4  p.m.,  .August  20lh,  by  R. 
C.  Desrochers.  Deiiartment  of  Public 
Works,  Ottawa.  Plans  and  specifica- 
tions at  otVice  of  W.  Henderson,  Resi- 
dent .Architect.  X'ictoria,  R.  C.  at  the 
Post  OtHce.  A'ancouver.  and  at  the  De- 
partment. Specifications  at  office  of 
MacLean  Daily  Reports,  Limited,  2."; 
C  luuliitte    Street.    Tor(jnto. 

Westboro,  Ont. 

W  .  h'ields  has  commenced  the  erection 
of  a  number  of  residences,  estimated  to 
cost  $4,500.  Brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

Windsor,   Ont. 

l.abert  it  Braithwaite.  10  Reveri  St., 
are  erecting  a  residence,  estimated  to 
cost  $4.(100.  Brick  construction,  shingle 
roofing. 

CONTRACTS  AWARDED 

Agincourt,  Ont. 

Work    has    lieen    started    on    the    erec- 
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tion  of  a  residence  for  Miss  E.  Arm- 
sldong,  Agincourt.  The  general  mason- 
ry and  carpentry  contracts  have  been  let 
to  W.  H.  Patterson,  Agincourt.  Smaller 
trades  will  be  let  by  the  general  con- 
tractor.    .Approximate  cost,  ».'),000. 

Gait,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  res- 
idence at  Brant  and  Aberdeen  Streets  for 
.(.  R.  Blake,  Gilholm  .Avenue: — brick- 
work and  masonry,  Thomas  &  Hancock, 
Wellington  Street;  carpentry,  George 
Murray,  Victoria  Avenue;  plastering. 
Will  Mogg,  Brant  Road;  painting,  A.  G. 
Bruce,  Main  Street;  heating,  plumbing 
and  electrical  work,  Scott  &  Bennett, 
Water  Street  N. 
•Halifax,  N.  S. 

In  connection  with  the  residence  in 
course  of  erection  on  Young  Avenue 
for  A.  O.  Saunders,  14  Lucknow  Ave^ 
nue,  the  masonry,  carpentry  and  steej 
contracts  have  been  let  to  the  general 
contractors,  Rhodes  Curry  Company, 
Windsor  Street,  the  painting  contract  to 
Martin  &  Moore,  247  Barrington  Street, 
and  the  contract  for  heating,  plumbing 
and  electrical  work  to  Farquhar  Bros., 
Barrington  Street. 

Frank  Settle,  Cole  Harbour  Road,  is 
building  a  number  of  flats  on  Walnut 
Street  for  Gertrude  Settle.  Frame  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.     Estimated  cost  $3,000. 

Herbert  Hartlen,  299  Gottingen  Street. 
has  let  the  general  contract  for  the  erec- 
tion of  three  residences  on  Longard  Road 
to  Guzer  Bros.,  care  of  owner.  Frame 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  .Approximate  cost. 
$(>,000. 

Hamilton,  Ont. 

W.  C.  .Armstrong.  119  Hugson  Street 
S..  has  let  the  masonry  contract  for  the 
erection  of  a  residence  on  Burris  .Analon 
Place  to  Isbister  Bros..  125  Wellington 
.Street  S.,  and  the  carpentry  and  roofing 
contract  to  J.  V'ickers,  258  Rosslyn  Street 
W.  Other  trades  not  yet  awarded.  Es- 
timated  cost,   $4,500. 

Montreal  East,  Que. 

The  general  contract  ff)r  the  erection 
of  thirty  residences  on  Dube  .Avenue  for 
Cie  de  Construction  de  Maisons,  d'hahi- 
tation  Salubre,  Ltd..  has  been  let  to  C. 
Durocher.  Montreal  East.  Estimated 
cost.  $75,000.  Brick  construction,  felt 
and  gravel  roofing. 

Ottawa,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Wendover  Street 
for  1.  M.  Bower,  133  Hopewell  Street. 
The  heating  and  plumbing  contract  has 
been  awarded  to  J.  Gervin,  Bank  and 
Sunnyside  Streets,  and  the  electrical 
work  to  Dominion  Electric  Company.  417 
Sparks   Street. 

Work  is  under  way  on  the  erection  of 
a  residence  on  Centre  Street  for  F.  Carl, 
care  of  the  Mc.Auliffe  Lumber  Company. 
The  masonry  contract  has  been  let  to 
R.  Beattie.  Renfrew  .Avenue.  Lumber 
will  be  purchased  from  the  Mc.Auliffe 
I^nnber  Company.  .Approximate  cost, 
$5,500.  Brick  veneer  construction,  stone 
foundation,  shingle  roofing. 

In  connection  with  the  apartments  in 
course  of  erection  for  J.  Lome  Graham. 
202  Laurier  .Avenue  W..  the  plastering 
contract  has  been  let  to  Thomas  Jarvis. 
l.s  Fourth   .Avenue. 


Al 


In  connection  with  the  apartments  in 
course  of  erection  at  Laurier  and  Chapel 
Streets  for  Leon  Petegorsky,  87  Goul- 
bournc  Avenue,  the  contract  for  brick- 
work has  been  let  to  A.  St.  Geor({c,  Som- 
erset Street  E..  and  for  electrical  work 
to  L.  Stewart.  Carpentry  and  roofing 
will  be  done  by  owner.  Plastering  and 
painting  not  yet  awarded. 

In  connection  with  alterations  to  a 
residence  on  James  Street  for  P.  J. 
Powers.  433  Wellington  Street,  the  paint- 
ing contract  has  been  let  to  W.  Howe. 
318  Hronson  Street,  and  the  wiring  con- 
tract to  Costello  &  Crowe.  380  Bank  St. 
Heating  and  plumbing  will  be  done  by 
day  labor. 

Quebec,  Que. 

J.  Carmichael,  Notre  Dame  de«  Laur- 
entides  Street,  has  commenced  the  erec- 
tion of  a  residence,  estimated  to  cost  $«.- 
000.  The  masonry  and  carpentry  con- 
tracts have  been  awarded  to  Datlaire  & 
Tremblay,  194  Fourth  Street.  Limoilou. 
Frame  and  brick  construction. 

Sherbrooke,  Que. 

In  connection  with  the  residence  erect- 
ed on  Brooks  Street  for  W.  J.  McMan- 
amy.  Moore  .Avenue,  the  contract  for 
heating  and  plumbing  has  been  let  to 
O.  Trudeau.  227  Wellington  Street,  and 
for  electric  wiring  to  the  Electrical  Re- 
pair &  Supply  Company.  71  Wellington 
Street. 

Westmount,  Que. 

The  contract  for  heating  and  plumbing 
at  the  residence  in  course  of  erection  on 
Westmount  Boulevard  for  Mrs.  L.  C. 
Fee  has  been  let  to  F.  J.  Friedman,  357 
St.   Catherine   Street   W. 

Winnipeg,  Man. 

The  electrical  work  and  plastering  at 
the  residence  in  course  of  erection  on 
Niagara  Street  for  Purcer  Bros..  501 
Mclntyrc  Block,  will  be  done  by  the 
owners.  The  painting  contract  has  been 
let  to  Thomas  Sutton.  35  Stratford  Hall. 
Winnipeg. 

Winthrop,  Ont. 

The  general  contract  for  the  construc- 
tion of  a  residence  for  J.  H.  Campbell 
has  been  awarded  to  Charles  MacN'a- 
mara.  Seaforth.  Ont.  .Approximate  cost 
$4.(HM). 

Power  Plants.   Electricity  and 
Telephones 

Brantford  Township,  Ont. 

Negotiations  are  now  progressing  be- 
tween the  Township  Council  and  Brant- 
ford Hydro-electric  Commission  for  the 
construction  of  a  power  transmission 
line.  Engineer.  L.  C.  Ireland.  Brantford 
Hydro  Electric  Commission.  7  George 
Street.  Brantford. 

British  Columbia  Province 

Ihe  British  Columbia  Telephone  Com- 
pany. 5.55  Seymour  Street.  \°ancouver. 
are  contemplating  considerable  exten- 
sions m  the  Eraser  River  \alley.  White 
Rock.  Cement  Beach  and  Ocean  Park 
will  be  connected  with  Cloverdale.  in- 
volving the  construction  of  2S  miles  of 
lino. 

Hamilton,  Ont 

The  Great  North  Western  Telegraph 
t  ompany.  the  Bell  Telephone  Company 
and  the  C.  P.  R.  Telegraph  Company  are 
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about  to  install  all  their  lines  in  under- 
ground conduit. 

Palmerston,  Ont. 

A  by-law  providing  for  the  installation 
of  a  hydro-electric  system  will  be  sub- 
mitted to  the  ratepayers  on  August  7th. 
Town  Clerk,  H.   Hyntjman. 

Petrolia,  Ont. 

A  by-law  has  been  carried  authorizing 
a  bond  issue  of  $35,000  for  the  installa- 
tion of  a  hydro  electric  system  and  plant. 
Town  Clerk,  j.   McHattie. 

CONTRACTS  AWARDED 

Zelma,  Sask. 

The  contract  for  the  construction  of 
a  telephone  system  for  the  Zelma  Rural 
Telephone  Company  has  been  let  to 
George  Foley,  Box  :i55,  Saskatoon,  at 
$6,725.  Equipment  for  about  35  miles  of 
line  and  35  phones  will  be  purchased  by 
contractors. 


blacksmith  shop  and  residence  of  Rene 
Desantels.  Loss,  $10,000.  Owner  will 
rebuild. 

Wallaceburg,  Ont. 

A  lousiness  block  has  been  destroyed 
by  fire,  with  a  loss  of  $5,000.  Occupants, 
Jones  &  Bachus,  proprietors  of  the  Ideal 
Laundry,  A.  Sterling,  store,  and  Chinese 
laundry. 

West  Broughton,  Que. 

A  saw  mill  belonging  to  T.  Beaudouin 
has  been  destroyed  by  fire.  Owner  will 
rebuild   next   year. 


Fires 

Berwick,  N.  S. 

Fire  has  destroyed  the  planing  mil! 
of  J.  W.  Hutchinson,  Commercial  Street, 
causing  a  loss  of  $10,000.  The  evaporating 
plant  of  the  Berwick  Fruit  Company, 
Mill  Street,  was  also  damaged  to  the 
extent   of   $1,500. 

Chicoutimi,  Que. 

Tile  store  and  residence  of  J.  T.  La- 
ferriere  have  been  destroyed  by  fire. 
Loss,  $7,000,  covered  by  insurance.  Own- 
er will   rebuild. 

Ditchfield,  Que. 

Fire    has    destroyed    the    saw    mill    be- 
longing to   P.   H.   Renaud.     Loss,  $0,000. 
covered    by    insurance.      Owner    will    re- 
•  build. 

La  Tuque,  Que. 

Omer  Giguere's  garage  has  been  to- 
tally destroyed  by  fire.  Loss,  $9,000, 
covered  by  insurance.  Owner  will  re- 
build. 

Little  River,  N.  S. 

A.  Thomson's  residence  and  outbuildings 
have  been  completely  destroyed  by   fire. 

Martintown,  Ont. 

Fire  has  destroyed  A.  D.  Clingen's 
sawmill.     Loss,  $8,000. 

Orillia,  Ont. 

The  Municii)al  Building  and  Opera 
House  have  been  destroyed  by  fire.  Es- 
timated losses.  Town,  $25,000.  insurance 
$19,000;  T.  W.  Robbins,  lessee  of  the 
Opera  House,  $3,000,  small  insurance. 
The  Town  Council  have  decided  to  re- 
build, and  will  ask  for  competitive  plans. 
Clerk,   C.   E.   Grant. 

Plaster  Rock,  N.  B. 

The  following  properties  have  been 
destroyed  by  fire: — hotel,  owned  by 
Washburn  Turner,  grocery  store,  C.  L. 
Bent,    residence,    George    Ridgewell. 

St.  Theodore  d' Acton,  Que. 

The  following  losses  have  been  caused 
]yy  fire: — bakery  and  residence.  Hector 
Belanger.  $0,000,  covered  liy  insurance; 
store  and  residence.  Mrs.  N.  Decelles, 
$7,000,  fully  insured.  Both  owners  will 
rebuild. 

Fire   has   destroyed     the     grist     mill. 


Miscellaneous 

Berlin,  Ont. 

Tenders  on  the  supply  of  a  street 
sprinkler  and  flusher  will  be  received  un- 
til July  39th  by  the  Chairman  of  the 
Street  Sprinkling  Committee. 

Colborne,  Ont. 

A  by-law  providing  for  the  purchase  of 
a  fire  engine  has  been  passed.  Town 
Clerk,  H.  S.  Keyes. 

Halifax,  N.  S. 

A.  A.  McDonald,  Water  Street,  Hali- 
fax., is  in  the  market  for  builders'  and 
woodworker's  supplies,  plant  and  mach- 
inery. 

Levis,  Que. 

The  City  Engineer,  C.  Lessard,  has 
been  authorized  to  purchase  a  carload 
of  pipe  clay. 

New  Brunswick  Province 

Tenders  on  dredging  at  Grand  Lake, 
St.  John  River,  will  be  received  until  4 
p.m..  August  3rd.,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa. 
Specifications  at  office  of  ^acLean  Daily 
Reports,  Limited,  25  Charlotte  Street, 
Toronto,  and  at  the  Department.  Ap- 
proximate   quantity,    75,000    cubic    yards. 

Springhill,  N.  S. 

The  Springhill  Manufacturing  Com- 
pany are  receiving  prices  and  catalogues 
on  plate  glass,  fireproof  doors,  metal 
sash   shutters,   skylights  and    ventilators. 

St.  Joseph,  Ont. 

N.  A.  Cantin.  St.  Joseph,  Hensall.  Ont., 
is  in  the  market  for  a  quantity  of  cement. 

St.  Thomas,  Ont. 

The  St.  Thomas  Construction  Com- 
pany, Limited,  are  in  the  market  for  ma- 
chinery for  the  manufacture  of  shrapnel 
and  high  explosive  shells  and  other  am- 
munition. A.  E.  Ponsford.  1)05  Talbot 
Street,  is  an  interested  party. 

Yamachiche,  Que. 

Quotations  and  catalogues  on  plumb- 
ing, heating  and  ventilating  supplies  and 
•  equipment  are  being  received  by  N.  Des- 
chesne   &   Company,  Three   Rivers. 

CONTRACTS  AWARDED 

Chatham  &  Dover  Townships,  Ont. 

.\  contract  for  dredging  has  been  let 
to  Alexander  Clifford,  701  Centre  Ave- 
nue. Bay  City,  Mich.,  at  $29,323. 

Transcona,  Man. 

The  Town  Council  have  let  the  con- 
tract for  the  installation  of  an  inciner- 
ator to  the  Ideal  Incinerator  Company. 
Manning  Arcade,  Toronto,  at  $18,875. 


Late  News  Items 

Assiniboia,  Man. 

Tenders  on  laying  waterinains  will  be 
received  until  August  2nd  by  Frank  Ness, 
Kirkfield   Park. 

Edgeley  Station,  Sask. 

Tenders  on  the  erection  of  a  school 
for  the  Trustees  of  Donamar  Rural 
School  District  No.  3570,  will  be  received 
until  August  5th  by  R.  B.  Heron,  Avon- 
hurst  P.  O.,  Sask.  Plans  and  specifica- 
tions at  office  of  the  Western  School 
Supply  Company,  Regina,  and  with  VV'il- 
Ifam   Rogers,   Edgeley,  Sask. 

Exeter,  Ont. 

A  by-law  has  been  carried,  providing 
for  the  installation  of  a  hydro-electric 
system,  at  an  approximate  cost  of  $20,- 
000.  Work  to  be  done  under  supervi- 
sion of  the  Engineers  of  the  Hydro 
Commission. 

Grantham,  Ont. 

A.  ]•"..  Nicholson,  Architect,  4G  Queen 
Street,  St.  Catharines,  is  receiving  ten- 
ders on  the  erection  of  a  two-roomed 
school  on  Queenston  Street.  School  Sec- 
tion No.  fl.  Concrete  foundation,  brick 
and  tile  construction. 

Lac  au  Saumon,  Que. 

A  contract  for  water-works  construc- 
tion has  been  let  by  the  Municipality  to 
.'\.  Landry  &  Fils,  Lac  au  Saumon.  Ap- 
proximate cost,  $19,000.  Wood  pipe, 
douglas  fir  and  cast  iron  pipe  will  be  re- 
quired. 

Markham,  Ont. 

E.  .\.  James,  57  Adelaide  Street  East, 
has  submitted  a  report  to  the  Village 
Council  estimating  the  proposed  exten- 
sion to  the  water-works  system  at  $15,- 
01)0.  This  figure  includes  a  standiiipe 
.  with  a  capacity  of  fiO.OOO  gallons. 

Montreal,  Que. 

Work  has  been  commenced  by  D.  La- 
moureux,  1923  St.  Lawrence  Street,  on 
the  erection  of  six  flats  on  Mozart  Street, 
estimated   to  cost  $l),000. 

Orillia,  Ont. 

The  residence  (jf  Benjamin  Cole  on 
Hilda  Street  has  been  completely  des- 
troyed  by   fire. 

Starkville,  Ont. 

The  sawmill  owned  by  F.  Jackson  has 
been  comjiletely  destroyed   by  fire. 

St.  Catharines,  Ont. 

The  general  contract  for  the  erection 
of  a  business  block  on  James  Street  for 
J.  Balsam.  29  James  Street,  has  been 
awarded  to  Newman  Bros.,  75  St.  Paul 
.Street.     Approximate   cost.   $15,000. 

Tilbury  East  Township,  Ont. 

The  Township  Clerk,  A.  Farquharson, 
Merlin,  will  receive  tenders  until  August 
2nd  on  dredging  the  Dauphin  Drain  and 
on  road  grading.  Plans  at  office  of 
Clerk. 

Tuckersmith  Township,  Ont. 

Tenders  on  new  flooring  for  four  j 
bridges  will  be  received  until  -\ugust  4th  j 
by  D.  F.  McGregor,  Seaforth. 

Welland,  Ont. 

Frank  Springer.  59  Merritt  Street,  has] 
prepared  plans  of  a  store  to  be  built  on] 
Burgar  Street  for  Samuel  Lambert,  5(>  \ 
Main  Street  N.     Estimated  cost,  $10,000. 

Winnipeg,  Man. 

Tenders  on  the  installation  of  a  heat- 
ing system  at  the  Poison  .\venue  School 
will  be  received  until  Au.gust  5th  by  the 
Public  School  Board. 
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Ancient  Gities  with  Ancient  Methods 

VKKYONK  has  heard  of  the  king  who  went 

down  into  history  as  the  man  who  "never  said 

a    foolish    thin>^   nor   ever   did   a    wise   one. ' 

Kinjf  Charles  voiced  praiseworthy  .sentiments, 

>ut  never  took  part  in  putting  them  into  effect. 

Times  change.  Now  it  is  not  difficult  to  find  men, 
and  bodies  of  men,  whose  foolish  actions  are  unre- 
deemed by  the  saving  grace  of  even  word  wisdom. 
Take  for  instance  the  Builders'  Association  of  Quebec 
who  recently  passed  a  lengthy  resolution  protesting 
against  the  award  of  contracts  to  outside  firms  and 
expressing  the  hope  that  "Directors  of  banks,  com- 
panies, and  all  other  enterprises  will  strive  in  future 
to  encourage  Quebec  contractors  by  preference." 
(A  postscript  is  added  to  the  effect  that  lists  of  general 
contractors  and  those  engaged  in  the  various  trades 
can  be  obtained  at  the  offices  of  the  Association). 

The  only  effect  of  resolutions  of  this  kind  is  to  at- 
tach to  a  community  the  stigma  of  insularity.  The 
progress  of  Quebec  City  has  been  retarded  and  will 
be  retarded,  by  just  such  methods.  Dominated  by 
such  influences  the  "ancient  capital"  will  remain  the 
"ancient  capital"  until  the  crack  of  doom. 

In  such  a  day  as  the  present  when  so  little  busi- 
ness is  to  be  had,  it  is  only  fair  that  local  contractors 
should  have  the  preference,  other  things  being  reason- 
ably equal,  but  every  town  or  city  or  community  that 
openly  advocates  a  policy  of  exclusion  is  promoting 
something  inimical  both  to  national  and  private  inter- 
ests. If  the  business  of  the  country  is  to  be  sustained, 
the  towns,  cities  and  communities  of  the  country  must 
vyork  together  and  promote  their  business  collectively. 
Scattered  effort  is  lost  in  the  attaihment  of  national 
development. 

It  is  to  be  hoped  that  by  the  time  the  city  of  Que- 
bec is  as  old  again  she  will  have  learned  the  wisdom 
of  promoting  competition  at  all  sacrifice,  just  as  her 
younger  sister,  Montreal,  is  beginning  to  profit  by  ex- 
l)ensive  experiences  by  no  means  far  removed. 


An  Example  to  be  Avoided- 

.\   .MORE  than 


-From  Quebec 


o 


laii  one  occasion  we  have  referred 
to  the  discourteous  treatment— to  use  a  mild 
expression— which  contractors  now  and  again 
receive  at  the  hands  of  municipalities.  The 
conditions  under  which  they  tender  are  .sometimes 
unnecessarily  severe  and  are  only  tolerated  under 
stress  of  keen  comi)etition.  Contractors  are  expected 
to  live  up  to  the  strict  letter  of  the  .specifications  and 
conditions,  while  councils,  in  too  manv  in.stances.  act 
as  of  they  were  above  the  law,  and  if  it' suits  them  dis- 
regard the  conditions  which  they  have  themselves 
drawn  up.  These  conditions  are  set  aside  regardless 
of  the  hardships  and  expense  to  the  contractors,  and 
often  It  requires  the  intervention  of  the  law  to  prevent 
injustice  from  being  done.  Members  of  councils  will 
act  in  their  public  capacity  in  a  way  which  they 
would  repudiate  as  private  citizens. 

A  flagrant  example  of  unfair  dealing  with  con- 
tractors has  just  occurred  at  Chamblv  Basin.  P.  Q., 
where  the  council  advertised  far  and  wide  for  tenders' 
for  sewer  and  sidewalk  work.  The  invitation  resulted 
in  numerous  bids  being  received,  manv  of  the  firms 
being  represented  at  the  meeting  at  which  the  tenders 
were  to  have  been  opened.  But  a  little  surprise  was 
111  store  for  these  firms.  Before  the  tenders  were 
considered,  a  Montreal  contractor  requested  that  the 
time  for  receiving  tenders  be  extended,  on  the  ground 
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that  he  had  only  just  learned  of  the  work.  There  was 
a  vigorous  protest  from  the  other  representatives,  who 
had  complied  with  the  advertisement.  The  Montreal 
man,  however,  was  persistent.  Then  some  local  con- 
tractors, who  of  course  could  not  plead  ignorance  of 
the  date  of  closing,  asked  for  permission  to  bid. 

The  lawyer  of  the  council  was  consulted  and 
advised  that  the  members  would  be  within  their  rights 
in  postponing  a  decision  on  the  tenders.  The  repres- 
entatives of  the  firms  who  had  tendered  asked  lliat, 
in  this  event,  they  be  allowed  to  withdraw  theji  of- 
fers, and  to  make  new  prices.  This  request  was  dis- 
regarded, and  by  the  casting  vote  of  the  mayor  it  was 
agreed  that  the  tenders  be  not  opened  on  that  oc- 
casion ;  that  other  firms  be  allowed  to  put  in  bids,  and 
that  all  the  bids  be  considered  three  days  late- 

The  entire  proceedings  will,  we  think,  strike  mos+ 
men  as  unbusinesslike,  unfair  and  contrary  to  the 
spirit,  if  not  to  the  actual  letter,  of  the  advertisement. 
A  definite  time  for  the  closing  of  the  tenders  was 
fixed,  and  any  contractor  who  was  even  a  minute 
late  was  barred;  yet  we  find  the  council  deliberately 
breaking  their  own  conditions,  and  allowing  men  who 
were  cognisant  of  the  date  of  closing,  and  who  had 
neglected  their  opportunity,  to  enter  the  competition 
for  the  work.  Even  if  they  had  the  excuse  of  ignor- 
ance it  was  manifestly  unjust  to  postpone  a  decision 
in  order  to  allow  them  to  tender.  These  late-comers 
had  a  possible  advantage  over  those  who  complied 
with  the  conditions.  Every  tender  had  to  be  accom- 
panied with  a  cheque  of  ten  per  cent,  of  the  price,  and 
it  was  possible  that  the  amounts  of  these  cheques 
might  leak  out,  thus  giving  an  approximate  idea  of 
the  tenders.  If  such  knowledge  could  be  secured  it 
is  apparent  that  under-bidding  by  local  men  would  be 
an  easy  matter.  Even  on  the  supposition  that  leakage 
was  impossible,  the  occurrence  of  similar  incidents  is 
strongly  to  be  deprecated  as  being  irregular  and  pre- 
judicial to  the  interests  of  contractors  and  councils. 


Portable  Houses  for  Europe 

IF  there  is  any  truth  in  the  report  as  to  the  impend- 
ing orders  for  portable  structures  on  a  scale  of 
millions  of  dollars,  one  of  the  most  important 
industries  identified  with  constructional  opera- 
tions will  benefit  materially  and  business  throughout 
the  whole  field  will  receive  a  decided  impetus.  The 
report  is  that  the  British  Government  has  been  nego- 
tiating for  the  purchase  of  all  kinds  of  portable  struc- 
tures to  be  taken  to  Northern  France  and  Belgium  to 
replace  temporarily  the  dwellings,  churches  and  schools 
which  have  been  laid  low  in  that  ravaged  territory. 
M  the  time  of  going  to  press  a  large  Brooklyn  firm 
has  been  mentioned  in  connection  with  one  of  the 
most  important  contracts  which  are  to  be  awarded, 
but  the  requirements  are  on  such  a  huge  scale  that 
Canada  cannot  fail  to  receive  a  share  of  the  business 
and  let  us  hope  a  considerably  greater  share  of  sub- 
sequent orders  of  the  kind. 

It  is  said  that  the  contracts  now  pending  include 
one  for  the  construction  of  20,000  portable  houses — 
the  largest  single  contract  ever  given  for  buildings  of 
this  type.  Entire  cities  and  towns  are  being  created 
from  them  to  house  the  refugees  made  homeless  by  the 
high  tide  of  the  derman  advance  into  France.  The 
buildings  are  tt)  be  so  constructed  that  they  can  be 
set  up  quickly  upt)n  their  arrival  in  France.  Shipment 
is  to  begin  early  in  the  fall  if  the  contract  goes  through. 


and  all  the  work  is  expected  to  be  completed  by  the 
winter.  The  fact  that  such  huge  orders  are  in  the  air 
suggests  that  Canadian  manufacturers  should  look  in- 
to "their  resources  and  capabilities,  and  take  enterpris- 
ing measures  to  secure  a  share  of  the  business. 

There  has  been  some  criticism  of  the  idea  of  placing 
such  orders  in  the  United  States,  but  it  devolves  upon 
us  first  to  show  that  we  are  capable  of  handling  such 
business — and  this  we  can  do. 

Enquiries  made  by  our  contemporary  the  Canada 
Lumberman  would  indicate  that  many  Canadian  plants 
are  in  an  excellent  position  to  meet  the  requirements 
of  any  such  contracts  and  that  a  large  number  of  fac- 
tories having  the  best  possible  equipment  for  such 
work  are  not  running  at  anything  like  their  full  capa- 
city. Many  of  these  quote  close  prices  and  give  as 
good  delivery  as  any  United  States  plants.  This  claim 
was  put  forward  very  strongly  in  a  letter  to  our  con- 
temporary. The  Schultz  Bros.  Company,  Limited, 
write : — "The  manufacture  of  portable  houses  requires 
special  manufacturing  facilities  and  familiarity  with 
technical  details  diflfering  from  those  of  ordinary  build- 
ing operations.  There  are  plants  in  Canada  which  are 
able  and  ready  to  handle  orders  of  this  kind,  and  in 
our  opinion  the  entire  order  in  question  could  be  con- 
veniently handled  within  the  required  time. 

"It  seems  to  us  that  those  mediums  through  which 
such  orders  are  placed  on  behalf  of  the  Imperial  Gov- 
ernment, should  in  the  first  place  ascertain  the  ability 
and  the  capacity  of  Canadian  plants  before  going  to 
American  concerns.  Our  Canadian  Manufacturers' 
Association  at  the  present  moment  could  establish  an- 
other field  of  activity  besides  those  they  so  ably  carry 
on,  a  sort  of  Clearing  House  for  War  Supplies,  through 
which  the  various  Canadian  plants  could  establish 
their  ability  and  capacity  of  handling  war  orders  and 
through  which  the  Government  could  ascertain  what 
kind  of  orders  our  Canadian  manufacturers  could 
handle.  For  certainly  our  Canadian  loyalty  to  the  Em- 
pire entitles  us  to  that  consideration,  the  more  especi- 
ally as  we  should  handle  such  orders  not  merely  for 
the  money  consideration,  but  with  that  special  atten- 
tion which  our  patriotism  and  loyalty  inspire.  And 
such  a  clearing  house  would  be  free  from  baneful 
political  influences." 

The  stand  is  well  taken  that  Canadian  firms  have 
not  been  as  wide-awake  to  their  opportunities  for  war 
contracts  as  they  should  have  been,  and  that  energetic, 
concerted  action  on  the  part  of  the  manufacturers  will 
yet  prove  a  most  profitable  business  policy. 


The  famous  Culebra    Cut    on    the    Panama  Canal 
has     been     renamed     "Gaillard     Cut"     by     order     of. 
President     Wilson,     in     honor    of     the     late     Lieut.-] 
Col.    D.    D.    Craillard,     Corps     of     Engineers,    United] 
States  army.     The  President,  in  his  order,  says :  "Ass 
a    member   of   the    Isthmian    canal    commission    from* 
March   16,  1907,  to  December     5,     1913,     Lieut.-Col. 
Gaillard   was  in  charge  of  the  work  in  Culebra   Cutl 
until  its  virtual  completion,  being  compelled  to  aban- 
don his  duties  in  July,  1913,  through  an  illness  whicli 
culminated   in   his  death   on   December   5,   1913.     His 
l)eri(_)d  of  Panama  canal  service  included  the  years  of      ; 
most   active  construction   work.     He   brought   to  thefl 
service  trained  ability  of  the  highest  class,   untiring^' 
zeal,  and  unswerving  devotion  to  duty.     I  deem  it  a 
fitting  recognition  of  Lieut.-Col.  Gaillard's  service  to 
the  coinitry  to  rename  in  his  honor  the  scene  of  his 
life's  triumph." 
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Progress   of    Construction    on    the    New 

Welland    Ship    Canal 


INFORMATION  covering  the  progress  of  construc- 
lion  oil  the  new  Welland  Ship  Canal  to  date  has 
been  furnished  l)y  Mr.  J.  L.  Weller,  the  engineer 
in  charge  of  this  great  undertaking.  Dividing 
the  work  into  four  sections,  in  submitting  his  data  Mr. 
Weller  has  described  the  progress  on  each  section  sep- 
arately. Referring  to  section  No.  1  Mr.  Weller  says: 
The  new  harbor  at  the  Lake  Ontario  entrance  to  the 
canal  is  now  well  under  way.  The  entrance  channel  is  be- 
ing formed  by  the  construction  of  two  earth  embankments 
that  will  extend  one  and  one-half  miles  into  the  lake;  these 
embankments  have  now  reached  a  point  about  5,000  feet 
from  the  shore  line  and  contain  approximately  1,800,000 
cubic  yards  of  material. 

Fair  progress  is  being  made  with  dredging  operations 
in  the  entrance  channel,  three  dredges  having  been  engaged 
at  this  work  all  last  season,  and  the  same  number  are  at  pre- 
sent employed,  but  owing  to  the  hard  nature  of  the  under- 
lyinb  material  progress  is  necessarily  slow. 

Concrete  Cribs  and  Retaining  Walls — Dry  Excavation 

The  reinforced  concrete  cribs  that  will  form  the  substruc- 
ture of  the  entrance  piers  at  the  end  of  the  embankments  are 
being  built  at  Port  Dalhousie,  the  entrance  to  the  present 
canal,  :t  miles  west  of  Port  Weller.  These  cribs  are  110  feet 
long,  :)8  feet  wide,  and  34  feet  high,  and  53  of  them  will  be 
required  for  the  entrance  piers  and  the  docking  in  the  har- 
bor. One  crib  was  constructed  last  season  and  tliree  more 
have  been  completed  so  far  this  year.  The  contractors  ex- 
pect to  build  aljout  18  of  these  cribs  during  the  present  sea- 
son. 

The  construction  of  the  reinforced  concrete  retaining  wall, 
which  will  extend  along  the  west  side  of  the  harbor  for  2,000 
feet,  is  nearing  completion.  The  contractors  are  at  present 
engaged  in  building  the  west  lock  wall  of  Lock  No.  1,  and 
concreting  on  this  structure  has  been  rapid  during  the  past 
few  months.  The  standard  lock  wall  is  a  mass  concrete 
structure  81  feet  6  inches  in  height  and  46  feet  wide  at  base. 
The  dry  excavation  on  section  No.  1  is  practically  com- 
|)leted,  the  material  having  all  been  disposed  of  in  the  east 
harbor  fill.  A  good  deal  of  the  excavating  plant  has  been 
rented  to  the  contractors  for  section  No.  2,  who  are  dispos- 
ing of  their  excavated  material  in  the  west  harbor  embank- 
ment, and  a  cross-over  is  at  present  l)eing  constructed  to 
enable  these  contractors  to  dump  on  the  east  side  of  the 
harbor. 

Till-  upper-entrance  walls  to  Lock  No.  I  will  be  built 
iijioii  a  limber-pile  foundation,  the  piles  for  which  have  all 
licen  driven. 

Breast  Wall  for  Section  2 

The  vvt)rk  on  section  No.  2  during  the  present  sea- 
son, outside  of  ordinary  dry  excavation,  has  consist- 
ed of  the  construction  of  the  breast  wall  at  the  head  of 
Lock  No.  2.  The  ])it  for  this  wall  was  taken  down  69 
feet  to  rock,  states  Mr.  Weller,  who  thus  described 
the  methods  empK>yed : 

'I'lie  method  of  excavation  adopted  was  to  drive  steel 
sheet  piling  to  refusal  and  excavate  material  to  the  bottom  of 
the  piling,  after  which  piling  was  re-driven  and  the  material 
excavated  to  rock.  Concreting  on  this  wall  is  now  up  to 
ground  level,  and  the  remaining  (i  feet  will  be  completed  soon. 
The  upper  enlraiuo  walls  to  Lock  No.  2  will  also  be  built  on 


a  pile  foundation,  the  piling  for  which  has  been  driven  and 
the  seat  prepared,  and  concreting  in  the  we«t-entrancc  wall 
is  now  under  way. 

The  contractors  for  this  section  have  removed  approxi- 
mately 8,500,000  cubic  yards  of  earth  excavation  during  the 
past  year,  the  bulk  of  it  being  disposed  of  in  the  harbor  em- 
bankments. 

The  next  structure  to  be  started  will  be  the  breast  wall 
of  Lock  3,  and  the  method  of  construction  will  be  similar 
to  that  employed  at  Nock  No.  3. 

Some  work  has  been  done  on  concrete  protection  to 
banks,  this  consisting  of  a  6-inch  slab  of  concrete  laid  upon 


Mr.  J.  L.  Weller,  Chief  Engineer,  Welland  Canal  System. 

8  inches  of  broken  stone,  and  extending  5  feet  below  and  S 
feet  above  the  water  line,  the  base  of  this  concrete  protection 
resting  on  a  5-foot  berm  in  the  canal  bank. 

Rock-Crushing  Plant  for  Section  3 

Section  No.  3  comprises  the  flight  locks  Nos.  4.  5. 
and  6,  in  pairs,  single  Lock  No.  7,  and  two  diversions 
of  the  Grand  Trunk  Railway.  These  railway  diver- 
sions have  been  completed,  and  the  contractors  are 
making  good  progress  now  with  rock  excavation  on 
the  site  of  the  twin  locks.  This  work  involves  the 
excavation  of  solid  rock  to  a  depth  of  approxiinatelv 
HO  feet  for  Twin  Locks  4  and  3  and  single  Lock  No.  7. 
There  are  five  steam  shovels  engaged  in  this  work  at 
present  and  a  number  of  electric  drilling  machines, 
and  material  is  being  removed  at  the  rate  of  about 
75,000  cubic  yards  per  month. 

Of  the  rock-crushing  plant  Mr.  Weller  says: 
All  of  the  good  rock  excavated  is  being  crushed  for  con- 
crete, the  contractors  having  been  obliged,  under  their  agree- 
ment, to  erect  a  rock-crushing  plant  with  a  capacity  of  4.000 
tons  a  day.  This  plant  has  been  in  operation  for  some 
months,  and  stone  for  concrete  is  now  being  supplied  to 
the  contractors  for  sections  Nos.  I  and  3.  The  dam  at  the 
head  of  Lock  No.  6  is  progressing  satisfactorily,  two  drag- 
line machines  being  engaged  in  rehandling  material  from 
storage  piles,  either  side,  into  the  dam,  and  the  material  is 
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being  compacted  by  steam  rollers.  The  dam  is  now  built 
up  to  a  height  of  about  15  feet  above  the  natural  ground 
level.  The  upper  west  entrance  wall  to  Lock  No.  6,  which 
was  started  during  the  fall  of  1914,  has  been  completed. 

Pile  driving  is  now  being  carried  on  for  the  east  en- 
trance wall  of  Lock  6,  and  concreting  in  this  wall  will  be 
started  within  a  short  time. 

Work  on  section  No.  4,  which  consists  of  widen- 
ing and  deepening  the  present  canal,  is  progressing 
rapidly,  five  steam  shovels  being  employed  in  the  dry 
excavation  to  widen  the  present  canal  banks,  and  to 
June  1,  1,250,000  cubic  yards  of  material  have  been  re- 
moved and  disposed  of  on  the  low  land  to  the  west  of 


the  present  canal.  No  further  sections  have  been 
placed  under  contract  to  date. 

A  construction  railway  to  haiU  excavated  material 
to  the  dump  in  the  lake  and  crushed  stone  from  the 
crushing  plant  on  section  3  is  completed,  with  inter- 
locking and  block  signal  system,  telephone  dispatch- 
ing, etc.,  and  is  being  operated  at  present  to  almost  its 
full  capacity. 

Mr.  Weller  believes  the  $50,000,000  waterway  will 
be  ready  to  open  in  1918.  While  the  war  has  had  the 
effect  of  delaying  the  letting  of  some  of  the  contracts, 
in  other  particulars  the  progress  made  so  far  is  en- 
tirely satisfactory  to  him. 


New 


Methods  Evolved  in  Building  World's 
Largest  Bridge* 

Quebec  Erection  Takes  Care  of  Members  Spliced  Between 
Panel  Points  by  "  Flying  Falsework  "  and  Erection  Trusses — 
Travelers   Unique   for   Size   and   Central    Operating    Control 


REMARKABLE  erection  problems  .solved  by 
unique  and  effective  methods  characterize  at 
every  turn  the  greatest  bridge  building  under- 
taking that  has  ever  been  attempted.  The 
main  members  of  the  Quebec  bridge  are  so  huge  that 
most  of  them  have  to  be  spliced  between  panel  points, 
and  these  spliced  halves  further  .split  lengthwise  into 
two  and  even  four  parts  for  shipment  and  erection. 
The  field  work  of  fitting  these  parts  together  was 
only  made  possible  by  shop  work  of  unprecedented 
accuracy.  This  splicing  also  made  necessary  extra- 
ordinary means  of  support  between  ])anel  points  for 
many  of  these  members  during  erection. 

A  vertical  hoisting  range  of  320  feet  was  required 
of  the  erection  tools,  within  which  height  90-ton  mem- 
bers must  not  only  be  handled,  but  handled  in  pairs, 
and  with  speed  and  accuracy.  The  size  and  weight 
of  the  trusses  made  it  desirable  to  have  erection  pro- 
gress on  both  sides  of  the  bridge  exactly  simultaneous. 
This  condition  has  been  met  and  turned  to  positive 
advantage. 

To  deliver  material  to  the  piers  at  the  river's  edge 
for  simultaneous  erection  of  the  anchor  and  channel 
arms  would  have  required  expensive  trestles  and  a 
double  outlay  for  erection  plant.  On  the  other  hand, 
to  erect  the  anchor  arms  fir.st  has  required  heavy 
falsework,  some  of  which  at  least  must  remain  in 
place  until  the  river  work  is  well  along,  since  the  top 
chords  of  the  l)ridge  are  tension  members,  and  the 
stress  in  them  could  not  be  reversed  without  going 
to  great  expense  in  their  construction. 

Order  of  Erection  on  Anchor  Arm. 

The  floor  system  of  the  north  anchor  arm  was 
erected  on  interior  falsework  consisting  of  steel 
towers,  topped  by  heavy  plate  girders  on  which  the 
floorbeams  of  the  bridge  rest  directly.  The  traveler, 
running  on  outside  tracks  on  this  floor  system,  com- 
pleted this  operation  from  abutment  to  pier.  It  then 
moved  back,  setting  Steel  columns  at  each  panel  poitit 
under  each  truss  and  erecting  the  bottom  chord  as  it 
went.  It  next  traveled  back  to  the  pier,  the  move 
being  made  in  a  few  hours,  and  began  erecting  each 
truss  to  the  subpanel  points  above  the  floor  system. 
The  floorbeams   were  then   connected   to   the  trusses 
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and  no  longer  reqinred  the  support  of  the  first  set 
of  staging.  The  traveler  then  erected  the  upper  part 
of  the  trusses,  completing  the  span  as  it  moved  out 
for  the  last  time.  The  falsework  that  had  carried  the 
floor  system  was  removed  behind  it.  This  was 
promptly  shipped  across  the  river  and  re-erected 
under  the  south  traveler,  which  had  just  been  set  on 
tlie  south  abutment. 

The  bank  on  the  south  side  is  higher  than  that 
under  the  north  anchor  arm,  but  the  steel  towers  of 
tile  falsework  were  designed  so  that  a  section  un- 
liolted  and  removed  from  each  left  them  the  proper 
length  for  their  new  positions.  This  interior  false- 
work weighs  2,.'i00  tons,  while  the  outer  towers 
under  the  panel  points,  which  must  remain  in  place 
imtil  the  river  arm  is  erected,  and  which  alone  had 
to  be  duplicated  for  the  south  anchor  arm.  weigh  but 
500  tons. 

Tower  Travelers  Equipped  With  Cranes  and  Booms. 

The  1,000-ton  travelers  that  are  handling  this 
erection  are  themselves  without  precedent  in  design 
and  operation.  The  main  bridge  tracks  are  left  clear 
for  steel  delivery,  and  additional  girders  outside  them 
carry  the  traveler  tracks.  A  square  steel  tower,  com- 
parable in  height  and  weight  of  members,  is  sur- 
mounted by  a  trussed  bridge,  overhanging  either  side 
of  the  tower  parallel  to  the  main  trusses.  On  top 
of  this  bridge  are  two  traveling  cranes,  each  crane 
carrying  two  hoisting  machines.  These  main  hoists 
are  mounted  back  to  back  on  the  crane  girders,  and 
each  operates  a  ten-part  fall.  In  order  to  keep  the 
heavy  machines  as  near  the  centre  of  the  bridge  as 
])ossible,  the  hoisting  cables  are  led  over  sheaves 
mounted  on  trolleys  connected  to  the  main  hoists  and 
moving  with  them.  An  auxiliary  crane  is  mounted  on 
the  outer  end  of  each  of  the  main  cranes.  These 
auxiliaries  are  moved  by  hand  power,  but  are  pro- 
vided with  power  hoists.  They  handle  pin-driving 
cages,  riveting  platforms  and  light  loads. 

In  addition  a  steel  boom  is  mounted  half  way  up 
each  corner  post,  each  boom  swinging  by  power 
through  270  deg.  The  four  hoists  controlling  these 
booms  are  banked  on  the  operating  deck,  over  the 
tracks,  on  the  land  side  of  tlie  traveler.  Just  under 
them  is  the  transformer  house — for   the   sole  power 
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used  for  all  the  erection  is  electricity  from  neighbor- 
iiitf  power  cieveloimients.  At  the  front  f)f  the  operat- 
ing^ fleck  is  a  bridf^e  from  which  all  sides  of  the 
traveler  are  visible.  Here  are  the  controls  for  ()|)erat- 
injj  the  cranes  on  top.  The  motors  for  the  iKiisting 
and  traveling  motions,  Imwever,  are  mounted  on  the 
cranes  above,  and  draw  current  from  a  multiple-unit 
contact  system  on  the  deck  of  the  top  bridge.  A 
man  is  stationed  at  each  hf)ist,  with  a  telephone  tcj 
the  control  deck  at  his  elbow  in  case  of  accident.  An 
electiic  elevator  connects  the  crane  deck  with  the 
operating  deck.  'J'he  traveler  is  mounted  on  four 
trucks  provided  v.'ith  eight  wheels  each,  and  is  moved 
by  two  sets  of  wire-ro])e  falls,  to  which  two  of  the 
tlerrick  falls  are  luffed  for  pulling. 

With  this  traveler  it  is  possible  to  set  the  cor- 
responding members  of  each  cantilever  truss  at  one 
ol)cration.  The  members  are  loaded  each  on  two 
short,  heavy  lorry  cars,  and  pushed  out  to  the  bridge 
head  side  by  side  on  the  main  tracks  by  dinkeys.  The 
front  crane  is  spotted,  and  its  trolleys  are  run  in  to 
the  sides  of  traveler. 

A  two-part  fleeting  tackle  is  hooked  into  two 
open-sheave  blocks  on  the  inside  of  the  lifting  beams 
on  each  set  of  falls  from  this  forward  crane.  This 
fleeting  tackle  draws  in  the  opposite  blocks  of  the 
crane  to  the  main  tracks.  The  open-sheave  blocks 
are  mounted  on  a  centre  strap,  and  the  fleeting  tackle, 
consisting  of  a  single  long  sling  of  wire  rope,  needs 
only  to  have  the  bights  of  each  part  thrown  behind 
the  sheaves  to  engage  the  blocks.  The  two  ends  of 
the  sling,  which  are  on  top,  are  then  i)icked  up  by 
one  of  the  forward  booms,  drawing  the  main  falls  in 
over  the  track  until  they  can  be  hooked  up  to  the 
forward  ends  of  the  members  to  be  set.  The  ends 
of  these  members  are  then  raised,  and  the  crane  wn;cli 
has  hold  of  them  is  moved  forward. 

Meanwhile  the  derrick  holding  the  fleeting 
tackle  booms  out  and  picks  up  its  load,  and  the  dinkeys 
push  out  the  rear  ends  of  the  two  members,  which 
still  rest  on  the  rear  lorry  cars.  When  the  back 
hitching  point  of  these  members  comes  in  front  of 
the  traveler  tower,  where  the  rear  crane  can  reach 
it,  the  falls  of  this  crane  are  fleeted  in  by  the  other 
forward  boom  and  attached.  The  members  are  then 
raised  clear  and  the  cranes  rim  out  in  position  to  set 
them,  one  raising  its  ends  as  the  other  lowers  until 
the  members  reach  the  i)roi)er  inclination  for  enter- 
ing. The  fleeting  tackles  are  slacked  as  soon  as  the 
members  are  in  the  clear,  and  are  cast  off  by  four 
men,  one  of  whom  rides  each  lifting  beam,  by  throw- 
ing the  bights  of  the  slings  out  of  the  open  sheaves. 
The  members  are  then  lowered  or  raised  to  i)lace 
and  connected.  With  the  centralized  control  of  the 
traveler  it  is  possible  to  move  the  cranes  and  booms 
together  as  if  they  were  interlocked,  with  little  sig- 
nalling and  a  minimum  expense  of  lung  pow'er.  The 
two  73-ton  inner  halves  of  the  upper  half  of  the 
lower  subdiagonal  in  the  cantilever  panel  next  the 
north  pier  were  set  in  this  manner  inside  of  forty 
minutes. 

Two  general  tyjies  of  lifting  hitch  are  used.  They 
bushed  in  a  large  pin-hole  of  a  member,  while  in  the 
other  the  lifting  pin  passes  through  holes  in  special 
are  identical,  except  that  in  one  the  lifting  pin  is 
lifting  angles  bolted  to  the  back  of  the  member. 

"Flying  Falsework." 
The  vertical   tension   members   from   the  subpanel 
points  to  the  bottom  chord  are  erected  after  all   the 
diagonals  for  the  panel  are  in   place.     To  make  the 


pins  in  these  posts,  as  well  as  to  support  the  bottom- 
chord  members  until  they  are  placed,  .some  kind  of 
falsework  from  which  to  jack  was  practically  neces- 
sary. Such  falsework  was  also  required  for  another 
reason.  The  four  parts  of  each  bottom-chord  section, 
spliced  in  the  centre,  must  be  erected  and  matched 
up  on  something  solid  in  order  to  obtain  workable 
results. 

A  lattice  truss,  lying  flat  in  the  plane  of  the 
bottom  chord,  with  a  set  of  heavy  girders  under  each 
chord  member,  was  devised  for  this  .service.  Its 
rear  end  is  supported  from  the  pier  for  the  first  panel, 
and  hung  from  the  last  bottom-chf»rd  panel-points 
for  the  rest  of  the  erection.  Each  side  of  its  "flying" 
end  is  hung  by  two  ties,  each  consisting  of  one  long 
and  several  short  pairs  of  eyebars  from  the  last  sub- 
panel  points  erected.  The  length  of  these  ties  is  ad- 
justed for  each  succeeding  panel  by  means  of  the 
short  eyebars  at  their  lower  ends. 

On  top  of  the  girders  of  this  truss,  under  the 
splice  and  under  the  outer  end  of  each  bottom-chord 
sections,  are  set  four  lOO-ton  hydraulic  jacks  to  make 
the  necessary  adjustment.  This  bridge  is  raised  by 
the  main  traveler  by  means  of  two  pairs  of  lifting 
angles,  and  can  be  slid  forward  one  panel  and  reset 
in  a  minimum  of  time. 

The  lower  diagonal  members  are  erected  after 
the  first  half  of  the  bottom-chord,  which  is  the  first 
member  set  in  each  panel.  They  are  supported  by 
guy  tackles  of  wire  rope  attached  to  the  subpanel 
points  last  erected.  These  tackles  are  pulled  to  the 
required  tension  by  the  derrick  booms  and  clamped 
off  with  heavy,  copper-lined  eight-bolt  cable  clamps 
before  the  lifting  tackles  are  loosened.  They  provide 
ready  adjustment  in  making  the  pin  connections  with 
the  other  members  meeting  at  the  subpanel  point. 
The  outer  ends  of  the  bottom-chord  members  are 
next  set.  Then  the  remaining  diagonals  of  the  panel 
are  erected.  After  the  lower  vertical  members  have 
been  placed  the  u])per  posts  are  set,  and  last  the  top- 
chord  members  are  placed.  This  chord  is  composed 
of  two  lengths  and  two  banks  of  eyebars.  To  sup- 
port the  centre  pin  during  erection  each  panel  lengtn 
is  i)acked  inside  a  light  riveted  truss,  which  spans 
the  panel,  but  takes  no  stress  as  a  member  of  the 
bridge.  The  eyebars  are  jiacked  in  these  trusses  in 
the  bridge  yard,  and  hauled  tt)  the  traveler  and 
erected  as  a  unit. 

Safety  Provisions  Necessary  for  Rapid  Erection. 

I'in-driving  cages,  provided  with  chain  blocks  for 
raising  and  inserting  the  pins,  and  holding  the  ram, 
are  handled  by  the  auxiliary  cranes.  These  cranes 
also  handle  the  riveting  stages.  A  small  electric 
winch  mounted  on  the  top  of  each  main  post  drags 
a  traveling  riveting  platfortn  up  each  chord  from  panel 
point  to  panel  point.  These  two  platforms  are  con- 
nected by  an  ample  runway  with  handrails  carried 
on  the  top  ties  between  the  main  trusses.  .Ample 
and  solid  stairways  and  wide,  .safe  platforms  are  pri>- 
vided  everywhere.  Electric  elevators  are  also  in- 
stalled to  connect  the  track  level  with  the  ground 
at  each  abutment. 

.\s  a  result  of  these  provisions  the  men  do  not 
have  their  energies  dissipated  by  holding  to  p«'e- 
carious  perches  while  trying  to  work,  and  arc  able 
to  get  from  point  to  point  on  the  trusses  without 
tiring  themselves  out  in  order  to  get  to  their  work. 
.Attention  to  these  points  would,  it  is  believed,  pay 
on  any  erection,  but  on  a  bridge  o(  this  size  this  is 
essential  to  progress.     The  cantilever    arms    of    the 
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bridge  must  be  riveted  practically  as  fast  as  they  are 
erected,  not  only  for  safety,  but  because  erection 
stresses  would  displace  any  riveted  connections  left 
drifted  or  bolted  in  the  ordinary  way  and  make  it 
impossible  to  rivet  them  later.  On  the  speed  of  this 
work,  therefore,  hangs  the  whole  erection  progress 
and  everything  is  done  to  facilitate  the  riveting. 

Good  Shop  Work  Helps  Erection. 

The  shop  work  on  these  large  members  is  of 
the  finest  and  the  money  spent  on  it  has  made 
erection  accurate  and  easy.  Although  the  fact  is  so 
incredible  that  the  engineers  are  loth  to  be  quoted 
about  it,  it  is  a  matter  of  common  knowledge  at  the 
bridge  that  the  top  pins  of  the  main  north  posts, 
which  are  310  feet  high,  and  contain  six  splices,  were 
erected  within  0.002  feet  of  their  calculated  eleva- 
tion for  the  prevailing  weather  conditions.  Precise 
checks  only  confirmed  the  accuracy  of  the  first 
measurement. 

The  north  anchor  arm  has  been  erected  and  the 
north  cantilever  begun.  It  and  the  south  anchor  arm 
will  doubtless  be  finished  this  season,  as  from  600  to 
800  tons  a  day  are  being  erected  by  each  traveler. 
The  north  traveler  next  year  can  erect  the  suspended 
span.  For  this  purpose  its  tower  will  be  shortened 
by  taking  out  two  of  the  panels.  The  suspended 
span  will  be  erected  on  towers,  over  the  water  at 
high  tide,  but  on  ground  which  is  bare  at  low  tide. 
The  concrete  footings  for  this  falsework  are  now 
being  placed.  Meanwhile  the  south  traveler  can 
erect  the  south  cantilever.  The  suspended  span  will 
then  be  floated  into  place  and  connected  at  the  ends 
of  the 'cantilever  arms.  There  is  nothing  to  prevent 
carrying  out  this  program,  as  fabrication  is  well  ad- 
vanced. The  steel  for  the  north  cantilever  is  prac- 
tically all  at  the  site,  as  is  that  for  the  south  anchor 
arm,  and  also  some  of  that  for  the  south  cantilever. 

Yards  Equipped  With  90-Ton  Cranes 

The  steel  is  unloaded  by  the  yard  cranes  and 
locomotive  cranes  in  a  large  yard  on  each  bank  of  the 
river,  back  of  the  approach  tracks  to  the  bridge.  I  lere 
it  is  sorted  and  stacked  and  the  top  chords  and  lighter 
long  diagonals,  shipped  in  section,  are  fitted  to- 
gether by  the  90-ton  traveling  yard  cranes.  Mem- 
bers are  loaded  up  on  lorry  cars  as  wanted  and  hauled 
to  the  bridge-head. 

The  personnel  assembled  by  the  erection  of  this 
bridge  includes  Mr.  C.  N.  Monserrat.  Chairman  and 
Chief  Engineer  of  the  Board  of  Engineers,  Quebec 
Bridge;  Mr.  Ralph  Modjeski,  and  Mr.  C.  C.  Schneider, 
consulting  engineer  to  the  board,  and  Mr.  H.  P.  Bor- 
den, assistant  to  the  chief  engineer.  Mr.  J.  D. 
Wilkens  is  in  charge  of  erection  for  the  board  as 
resident  engineer  at  the  bridge.  With  the  St.  Law- 
rence Bridge  Company,  which  has  the  contract  for 
the  fabrication  and  erection  of  the  steel,  is  associated 
Mr.  S.  P.  Mitchell  as  consulting  engineer.  George  E. 
Porter  is  erection  engineer  for  the  contractor,  while 
Mr.  William  Fortune  is  in  charge  of  all  erection  as 
superintendent. 

The  relative  merits  of  cast  iron  and  vitrified  stone- 
ware pipes  for  house  sewer  drains  has  been  exhaustive- 
ly investigated  for  a  year  by  Mr.  A.  C.  Shaver,  Chief 
Sanitary  Inspector  of  the  City  Government  of  Passa- 
dena,  Cal.  The  judgment  of  that  body  on  their  officer's 
report  is  in  favor  of  the  cast  iron  pipe,  and  they  have 
made  an  order  that  in  future  that  pipe  alone  shall  be 
employed  in  their  area.    The  conclusion  arrived  at  is 


that  cast  iron  pipes  can  be  made  root-proof  at  the 
joints  and  can  be  thrown  out  of  alignment  without 
breaking,  whilst  the  slightly  higher  initial  cost  does 
not  justify  the  risk  of  having  to  tear  up  the  entire 
sewer  to  clean  it. 


More  Steel   in  Bridges 

PRESENT  low  steel  prices  emphasize  and  rein- 
force a  movement  that  has  been  going  on 
steadily  for  some  years  past.  Structural  de- 
sign in  times  gone  by  had  as  its  ideal  the  pro- 
duction of  structures  of  minimum  quantity  of  steel. 
Excellence  of  general  design,  soundness  of  details  and 
resistance  to  the  various  attacks  of  time  were  neglect- 
ed elements  in  comparison  with  the  matter  of  satisfy- 
ing certain  computed  stresses  by  the  fewest  pounds 
of  steel.  We  are  in  a  period  of  reaction  from  this 
school  of  design.  The  movement  is  toward  heavier, 
more  substantial  design. 

Sound  designing  is  not  a  mere  problem  of  arith- 
metic, in  engineering  any  more  than  in  architecture. 
There  are  many  factors  vital  to  the  finished  structure 
which  do  not  appear  in  the  force  polygon.  To  take 
them  into  proper  account  calls  for  a  well-ripened  judg- 
ment ;  their  requirements  will  often  conflict,  and  the 
solution  must  be  a  compromise. 

Let  an  instance  of  this  be  taken  in  the  old  and  yet 
obscure  conflict  between  flexibility  and  rigidity  of 
structure.  In  past  times  this  was  responsible  for  the 
existence  of  two  diflferent  groups  of  designers — one 
aiming  to  cushion  impact  and  damp  out  vibration  by 
building  resilient  structures,  the  other  holding  to  the 
view  that  the  most  rigid  and  solid  support,  a  rocklike 
absence  of  all  yielding  quality,  is  the  ideal  structural 
condition.  The  opposition  between  these  views  still 
exists  in  part,  but  we  have  progressed  a  little  ,and 
know  that  both  views  are  partly  right.  What  we  seek 
therefore  to  produce  to-day  is  an  aggregate  that  con- 
tains both  rigid  and  yielding  elements,  providing  flexi- 
bility where  primary  impact  is  received  or  where  other 
secondary  effects  of  unmanageable  character  occur — 
as  expansion  or  distortion — and,  on  the  other  hand, 
providing  a  highly  rigid  construction  in  the  main 
frame. 

This  instance  well  exemplifies  how  the  non-calcul- 
able elements  of  design  must  be  handled  on  the  basis 
of  experience  which  develops  from  thorough  intimate 
study  of  structure,  service  and  material.  All  the  work- 
ings of  this  judgment  from  experience,  however,  lie 
beyond  the  field  of  mere  sectional-area  computations, 
and  may  lead  to  conclusions  which  seem  to  violate  the 
requirements  of  close  economy  of  metal. 

Let  the  inquirer  into  this  subject  note  the  contrast 
between  modern  and  old-time  ideas  of  good  design  as 
expressed  in  pounds  of  metal,  where  a  bridge,  say,  2?i 
years  of  age  is  renewed.  He  will  see,  frequently,  that 
the  weight  of  the  new  structure  is  four  times  that  of 
the  old  one,  though  designed  for  not  more  than  twice 
its  load  capacity.  The  excess  represents  partly  in- 
surance, partly  a  commutation  of  maintenance  expense. 

Useful  data  will  be  added  to  this  phase  of  the  sub- 
ject when  a  railway  man  takes  the  trouble  to  cast  uj) 
and  publish  the  record  of  maintenance  and  repair  ex- 
pense on  an  old-time  bridge  which  was  finally  con- 
demned and  renewed.  Such  a  record  will  be  certain  to 
form  a  convincing  argument  in  favor  of  "aini)le"  de- 
sign and  against  the  practice  of  seeking  the  lightest 
possible  solution  of  the  stress-sheet. — Engineering 
News. 
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The    Ultimate    Economy    of   Permanent 

Concrete    Paving 


Contributed  by  C.  A.  P.  Turner,  of  Minneapolis 


AS  otic  travels  in  various  parts  of  the  country, 
and  is  taken  about  by  automobile  over 
country  roads  and  macadam,  concrete  or  tar 
macadam  pavements  in  different  sections  of 
North  America,  one  cannot  hell)  bcinf(  impressed  by 
the  rapidly  j^^rowing  introduction  of  concrete  in  road 
l)uildinf,^  The  cost  of  a  f^oc^d  concrete  paving,  six  to 
se\en  inches  thick,  is  little  in  excess  of  the  cost  of 
building  a  macadam  rcjad.  The  difference  in  wear 
renders  the  concrete  far  cheaper  than  the  macadam 
because  the  concrete  is  made  in  the  proper  propor- 
tions, and  suitable  aggregate  is  used,  and  it  does  not 
disintegrate,  although  it  does  check  and  crack  where 
the  foundation  is  unstable.  As  compared  with  tar  or 
asphalt  macadam  it  is  generally  cheaper,  and  unless 
the  latter  is  made  of  better  materials  and  in  a  more 
satisfactory  manner  than  ordinarily  executed,  it  will 
disintegrate  in  the  severe  climate  where  the  concrete 
remains  uninjured. 

A  number  of  miles  of  tar  macadam  were  i)ut  in 
a  year  ago  on  the  Superior  Houlevard,  between  the 
city  of  Minneapolis  and  Wayzetta.  Last  winter's 
frost  has  left  this  leaving  in  very  bad  condition,  wiiile 
the  concrete  paving  which  occupies  a  section  of  this 
boulevard  of  eight  (jr  ten  miles,  is  practically  unin- 
jured, with  the  exception  of  a  few  minor  defects.  A 
large  section  of  this  boulevard  is  new  ground,  some 
of  it  filled  and  some  of  it  in  cut.  The  frost  has  in  a 
few  sections  split  the  concrete  paving  h}'  motion,  uj)- 
heaval  and  movement  of  the  foundation.  This  could 
have  been  remedied  very  readily  by  a  small  amotuit  of 
metal  reinforcing  to  tie  the  work  together. 

ICxpansion  joints  the  writer  noticed  in  dri\ing 
over  sections  of  this  ])aving  would  seem  to  offer  op- 
])ortunit3'  for  improvement.  Where  the  i)aving  is  cut 
through  in  a  few  i)laces  where  it  has  been  hea\ed  by 
the  frost,  longitudinal  reinforcement  passing  through 
this  joint  and  filling  this  joint  with  asphalt  mastic 
would  ap])arcntly  have  remedied  this  difficulty.  '  In 
making  a  joint  in  this  manner  it  would  be  desirable  to 
dip  or  heavily  coat  the  ends  of  the  rods  ])rojccting  into 
one  section,  so  that  the  flow  of  pitch  or  asi)halt  would 
permit  the  rod  to  work  and  still  hold  the  slab  at  its 
proi)er  elevation. 

ihe  writer's  observations  of  the  concrete  laid  in 
the  city  of  Calgary  were  decidedly  favorable.  Tiie 
paxing  com])any  had  secured  good  aggregate  and 
executed  their  work  very  creditably. 

In  Sioux  City,  Iowa,  there  are  many  miles  of  ex- 
cellent concrete  paving  put  in  at  a  cost  far  below  that 
of  other  materials  and  at  a  cost  little  in  excess  of  the 
tcmixirary  macadam  i)aving.  The  reason  why  a  good 
concrete  slab  i)a\ing  can  be  put  down  <ni  a  county 
road  at  little  exjiense  in  cost  over  macadam  lies  in 
the  fact  that  the  slab  covers  the  foundation,  prevents 
the  water  from  working  into  it  and  undermining  the 
slab  to  a  large  extent,  and  in  this  way  renders  the  task 
of  getting  a  good  foundation  for  the  road  a  much  less 
expensive  matter.  This  is  because  the  slab  will  give 
service  on  a  foundation  that  the  macadam  ])aving  of 
crushed  stone  w(nild  not  remain  in  shape  upon,  be- 
cause the  crushed  stone  would  sink  into  a  foundation 
which   would   very    satisfactorily   support   a   concrete 


slab.  The  cost  of  this  foundation  is  high  for  a 
macadam  pavement  and  low  for  a  concrete  road  bed. 

It  may  not  be  amiss  to  call  attention  pointedly  to 
the  necessity  of  securing  a  sound,  hard  stone  as  ag- 
gregate for  the  concrete  and  good  clean  sand,  par- 
ticularly in  our  northern  climate.  If  the  stone  is  such 
that  it  absorbs  water  very  readily  and  is  disintegrated 
thereafter  by  frost,  the  concrete  will  not  be  perm- 
anent, and  will  be  affected  by  the  frost  and  disinte- 
grate more  or  less  rapidly.  Clay  in  the  sand  will 
prove  a  source  of  disintegration  just  as  surely  as 
improper  stone  for  the  aggregate. 

In  many  sectitms  the  cost  of  lumber  for  bridge 
floors  and  frequent  renewals  is  causing  bridge  com- 
missioners to  demand  something  more  permanent  in 
the  way  of  a  floor.  The  writer  met  this  demand 
many  years  ago  by  applying  a  six-inch  concrete  slab 
well  reinforced,  covered  with  about     a     quarter-inch 


Mr.  C.  A.  p.  Turner. 

coat  of  hot  pitch  and  sand.  On  country  bridges  thi> 
is  found  to  work  very  well  indeed,  and  to  protect 
the  concrete  from  abrasion  and  frost.  The  coating  is 
comparatively  inexpensive,  and  may  be  used  advan- 
tageously as  a  top  coating  for  county  roads. 

While  there  is  probably  little  that  is  new  in  this 
brief  statement,  the  writer  has  seen  much  money 
wasted  in  macadam  roads  when  a  permanent  con- 
crete paving  could  have  been  put  down  at  almost  the 
same  first  cost,  and  would  have  been  comparably 
cheaper  to  maintain.  Every  good  piece  of  highway 
which  is  constructed,  the  maintenance  of  which  will  be 
inexpensive,  is  a  distinct  gain  to  the  public  at  large. 
Calling  attention  to  economic  methods  of  accomplish- 
ing this  result,  and  pointing  out  the  best  material  for 
the  purpose  is  a  service  which  your  journal  may 
render. 


Tools,  pails,  etc.,  that  have  become  thickly  coated 
with  concrete  can  be  cleaned  by  heating.  A  gasoline 
torch  will  aid  in  removing  concrete  from  mixers  and 
other  large  equipment. 
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The  Construction   and    Maintenance    of 
New  York  State  Highways 

A  Review  of  the  1915  Report  of  the  Advisory  Board   on  Highways  to  the 
New  York  State  Department  of  Efficiency  and  Economy 

specially  Contributed  by  Arthur  H.  Blanchard,  M.  Can.  Soc.  C.  E.' 

DURING  1913  and  1914  Mr.  Prevost  Hubbard, 
Chemical  Engineer  in  Charge  of  the  Division 
of  Roads  and  Pavements  of  the  Institute  of 
Industrial  Research,  Washington,  and  the 
writer,  served  as  members  of  the  Advisory  Board  of 
Highways  of  the  New  York  State  Department  of  Effi- 
ciency and  Economy.  Various  problems,  relative  to 
the  organization,  administration,  specifications,  con- 
struction and  maintenance  of  highways  and  related 
activities  of  the  New  York  .State  Highway  Depart- 
ment, were  referred  to  this  Board  from  time  to  time 


Professor  Blanchard 

during  the  two  years  it  was  in  office,  by  the  Commis- 
sioner of  Efficiency  and  Economy,  the  Hon.  John  H. 
Delaney.  At  the  request  of  the  Commissioner,  the 
Board  collated  its  numerous  reports  and  presented  the 
final  report  referred  to  in  the  title  of  this  article.  The 
following  resume  will  deal  primarily  with  problems  of 
interest  to  engineers  of  construction  and  contractors. 
All  recommendations  embodied  in  the  report  were  the 
result  of  exhaustive  investigations  of  the  headquarters 
office  in  Albany,  the  nine  division  offices  of  the  Divi- 
sion offices  of  the  Division  I'2ngineers  arid  the  design, 
construction  and  maintenance  of  highways  through- 
out the  State. 

Organization. — The  important  recommendations 
with  reference  to  the  organization  of  the  New  York 
State  Highway  Department  are  as  follows : 

That  the  Commissioner  of  Highways  shall  be  a  civil 
engineer  having  had  responsible  charge  of  the  construction 
and  maintenance  of  highways  for  at  least  five  years  and 
who  is  a  full  member  or  has  fulfilled  the  requirements  for 

•Professor  in  Charge  of  the  Graduate  Course  in  Highway  Engineer- 
ing, Columbia  University,  and  Consulting  Highway  Engineer,  New 
York  City. 


the  grade  of  full   member  of  the  American   Society  of  Civil 
Engineers   (M.   Am.   Soc.   C.   E.). 

That  the  Commissioner  of  Highways  shall  appoint  three 
Deputy  Engineers  and  twelve  Division  Engineers,  each  of 
whom  shall  be  a  civil  engineer  having  had  responsible  charge 
of  the  construction  and  maintenance  of  highways  for  at  least 
three  years,  and  who  is  a  full  member  or  who  has  fulfilled 
the  requirements  for  the  grade  of  full  member  of  the  .Ameri- 
can Society  of  Civil  Engineers.  Each  of  the  Deputies  shall 
have  charge,  under  the  direction  of  the  Commissioner  of 
Highways,  of  all  work  in  four  Divisions.  The  Division  En- 
gineers will  report  in  the  organization  recommended  to  one 
of  the  Deputy  Engineers.  In  each  Division  there  shall  be 
engineers  in  charge  of  counties  reporting  to  the  Division 
Engineer.  Each  Division  Engineer  shall  in  his  Division  and 
each  County  Engineer  shall  in  his  County  have  charge  of 
the  construction  and  maintenance  of  all  state  and  county 
highways  and  all  state  work  relating  to  town  highways  and 
bridges. 

Comprehensive  Advertisements  Necessary  to  Se- 
cure Competition  in  Bidding. — A  very  general  criti- 
cism may  be  made  regarding  the  inethod  of  advertis- 
ing contracts  Ijy  the  Highway  Commission,  which  has 
invariably  resulted  in  giving  incomplete  information 
to  prospective  l^idders,  and,  in  certain  cases,  mislead- 
ing information.  It  is  well  known  that  the  object  of 
advertisements  is  to  secure  as  comprehensive  com- 
petition as  practicable  from  responsible  contractors, 
hence  it  follows  that  the  information  conveyed  in  ad- 
vertisements should  be  such  as  not  only  to  attract  the 
attention  of  such  bidders,  but  also  give  them  such  in- 
formation as  will  enable  them  to  decide  whether  or 
not  it  will  be  worth  their  while  to  submit  bids.  Con- 
cise advertisements  containing  the  character  of  infor- 
mation referred  to  above  in  manj^  cases  saves  con- 
siderable correspondence  and  tends  to  reduce  the  pro- 
cess of  the  submission  of  bids  to  the  most  economical 
and  efficient  basis  from  the  standpoint  of  all  interested 
parties.  The  essential  data  to  be  included  in  advertise- 
ments of  highway  work  in  New  York  could  be  ar- 
ranged in  the  form  of  a  table  with  the  following  head- 
ings: road  number,  division,  county,  town,  name  of 
highway,  approximate  length  in  miles,  square  yards  of 
road  or  pavement,  class  of  work,  guarantee,  date  of 
completion. 

Preliminary  Investigations  Necessary  to  Determine 
Suitable  Types  of  Roads  and  Pavements. — Because  of 

the  following  reasons  the  design  of  many  state  and 
county  highways  in  New  York  State  during  1913  and 
1914  has  been  both  inefficient  and  uneconomical. 

First,  the  comparatively  infinitesimal  amount  of  investi- 
gation which  has  been  considered  necessary  as  preliminary 
to  the  design  of  a  given  highway. 

Second,  failure  to  utilize  readily  available  data,  such  as 
traffic  censi,  statistics  relative  to  motor  traffic  registration  in 
incorporated  villages  and  cities,  routes  of  motor  buses  at  pre- 
sent operated,  population  statiscics  and  data  of  a  similar 
nature. 

Seventh,    failure    to    compile    and    make    accessible    for 
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reference  aH  important  details  wliicli  constitute  the  history 
of  higliways  constructed. 

Fourth,  the  general  nicagreness  of  detailed  knowledge  of 
the  many  different  materials  on  the  market,  and  the  varied 
methods  in  connection  with  which  they  may  be  used. 

Fifth,  belief  by  many  highway  ofificials  and  engineers  in 
a  panacea  for  the  treatment  of  all  classes  of  highways. 

Sixth,  a  confusion  of  ideas  on  the  part  of  many  of  the 
officials  and  engineers  of  the  Highway  Department  as  to  the 
reasons  for  the  success  or  failure  of  a  given  type  of  road  or 
pavement. 

Seventh,  nonobservance  of  the  relationship  between  the 
adaptability  of  various  methods  and  materials,  the  variability 
in  the  cost  of  labor  and  materials,  and  the  accessibility  of 
new  materials  and  machines. 

luglith,  low  ideals  possessed  by  many  of  the  engineers  of 
the  Highway  Department  as  to  the  character  of  work  which 
should  be  secured,  which  has  resulted  from  past  acceptance 
of  inferior  work  and  from  lack  of  opportunity  to  become 
familiar  with  work  of  high  grade  in  ditTerent  parts  of  the 
Slate  and  other  localities. 

Width  of  Roadway. —  In  view  of  the  fact  that  tlie 
unit  width  of  tratilic  lines  should  he  considered  as  nine 
or  ten  feet,  and  hecause  the  important  trunk  hijjhways 
of  New  York  are  subjected  to  a  rapidly  developing 
traffic  of  motor  trucks  and  motorhuses,  it  was  re- 
commended that  the  Commissioner  of  Higliways 
should  be  given  authority  to  construct  many  of  the 
tnmk  highways  with  improved  roadway  surfaces  of 
20  feet  in  width  instead  of  being  limited  to  a  maximum 
width  of  16  feet. 

Specifications. — Early  in  its  work  in  1913  the  Board 
was  directed  tt)  review  the  contracts  and  specifications 
of  several  lettings.  As  indicating  the  pitfalls  which 
may  prevail  in  specifications,  the  reasons  for  the  re- 
commendations to  cancel  many  contracts  are  herewith 
cited:  (1)  materials  specified  distinctly  different  in 
type  and  grade  from  those  advertised;  (2)  specifica- 
tions which  unnecessarily  limited  competition;  (3) 
monopolistic  specifications  substituted  for  more  open 
specifications  which  were  indicated  in  the  advertise- 
ment; (4)  acceptance  by  the  Highway  Commission 
of  bids  on  material  other  than  s])ecified  ;  (5)  bids  re- 
quested on  certain  items  which  were  so  intk-finite  that 
an  intelligent  bid  could  not  be  made  without  knowledge 
ogtained  from  the  Highway  Department;  (6)  con- 
flicting requirements  in  different  parts  of  the  same 
specifications;  (7)  different  specifications  for  the  same 
contract  submitted  to  various  bidders;  (S)  acceptance 
by  the  Highway  Commission  of  altered  bids  ;  (9)  dupli- 
cation of  work  covered  by  ditTerent  items  ni)on  which 
separate  bids  were  requested;  (10)  iidierently  faulty 
specifications. 

The  revelation  of  the  defects  in  the  specifications  re- 
sulted in  a  weeding  out  of  certain  inefhcient  emi)loyees 
of  the  Highway  Dei)artment,  the  inauguration  of  more 
rigid  su])ervisioii  and  more  efficient  methods  ])ertain- 
ing  to  the  draughting  of  modified  specifications  and 
finally  an  appreciation  by  the  Highway  Commission 
that  the  writing  of  an  entirely  new  set  of  specifica- 
tions was  imperative  if  contractors  were  to  be  fairly 
treated  and  the  interests  of  the  State  conserved. 

During  1913  and  1914  the  Board  was  re(|uested  to 
draft  specifications  for  types  of  pavements  suital)le 
for  use  on  state  and  county  highways  and  to  submit 
criticisms  of  specifications  in  current  use  by  the  High- 
way Department.  The  Board,  recognizing  the  rapitl 
increase  in  all  classes  of  traffic  on  state  and  county 
highways  and  that  the  funds  to  be  used  were  derived 
from   the  sale  of  tiftv   vear  bonds,  recommended  the 


use  of  cement  concrete  foundations  for  the  four  types 
of  pavements  to  be  used  on  properly  designated  state 
and  county  highways.  Under  the  conditions  existing 
in  New  York  State  in  1913  the  Board  recommended  the 
use  of  the  following  types  of  pavement  for  the  high- 
ways noted :  bituminous  concrete  pavement  with  an 
aggregate  of  broken  storie  ranging  from  '/i  to  \'/^  ins. 
in  dimensions  ;  Topeka  bituminous  concrete  pavement; 
brick  i)avement ;  and  stone  bUjck  pavement, 
red  pertaining  to  the  relative  merits  of  alternate  type 
specifications  and  blanket  s])ecifications  for  bituminous 
materials.     Although  the    chemists   of   the    Highway 

During  the  drafting  of  new  specifications  for  the 
Highway  Department  considerable  discussion  occur- 
Department  recognized  the  value  of  separate  specifi- 
cations for  refined  coal  tar  and  refined  water  gas  tar, 
they  were  averse  to  the  use  of  separate  specifications 
covering  the  various  types  of  asphalts  secured  from 
various  sources  and  manufactured  by  several  diflfer- 
cnt  processes.  The  Board  pointed  out  that  the  indi- 
vidual tests  required  for  specifications  for  individual 
materials  may  serve  one  or  more  of  the  following  pur- 
poses: (1)  they  may  directly  indicate  the  suitability 
for  a  given  use  of  the  material  specified ;  (2)  they  may 
serve  as  a  means  of  identifying  the  source  of  a  materi- 
al or  even  the  material  itself;  (3)  they  may  ser\'e  to 
control  uniformity  in  the  preparation  or  manufacture 
of  a  material.  It  seemed  apparent  to  the  Board  that 
tests  used  in  selecting  or  specifying  a  material  for  a 
given  use  are  most  efficient  when  the  test  limits  adopt- 
ed specifically  define  a  material  and  when  such  material 
has  previously  proved  satisfactory  for  a  particular  pur- 
pose. It  seems  evident  that  the  narrow  test  limits  per- 
mitted in  alternate  type  specifications  allow  the  ful- 
filment of  the  essential  requisites  of  specifications  for 
bituminous  materials  in  the  most  efficient  manner. 

Construction. — New  York  State  built  during  1913 
and  1914  many  miles  of  bituminous  pavements  con- 
structed by  the  penetration  method.  The  surfaces  of 
many  of  these'  pavements  showed  waves  or  ruts  soon 
after  being  opened  to  traffic.  The  Board  believes  that 
one  of  the  inherent  causes  for  these  conditions  is  the 
light  rolling  required  prior  to  the  ap])lication  of  bitum- 
inous material.  The  usual  method  of  rolling  consist- 
ed in  shaping  up  the  broken  stone  course  by  one  pass- 
age of  the  roller  over  the  surface.  It  is  impossible  to 
secure  inherent  stability  unless  the  broken  stones  of 
the  course  are  thoroughly  compacted  and  kej'ed  to- 
gether prior  to  the  application  of  the  bituminous  ma- 
terial. During  1913  and  1914  many  bituminous  pave- 
ments of  this  tyi>e  were  poorly  constructed  due  to  the 
inefficient  distribution  of  the  bituminous  material.  The 
Highway  Department  specifications  required  the  use 
of  an  approved  distributor.  Contractors,  however, 
found  it  impracticable  to  secure  a  description  of  an 
"improved  distributor."  The  Board,  there.fore,  sub- 
mitted the  following  sjiecification : 

The  pressure  distributor  employed  shall  be  so  designed 
and  operated  as  to  distribute  the  asphalt,  cement  or  refined 
tar  specified  uniformly  under  a  pressure  of  not  less  than 
twenty  (20)  pounds  nor  more  than  seventy-five  (75)  pounds 
per  square  inch  in  the  amount  and  between  the  limits  of 
temperature  specified.  It  shall  be  supplied  with  an  accurate 
stationary  thermometer  in  the  tank  containing  the  asphalt 
cement  or  refined  tar  and  with  an  accurate  pressure  gauge 
so  located  as  to  be  easily  observed  by  the  Engineer  while 
walking  beside  the  distributor.  It  shall  be  so  operated  that, 
at  the  termination  of  each  run.  the  asphalt  cement  or  re- 
fined tar  will  be  at  once  shut  off.  It  shall  be  so  designed 
that  the  normal  width  of  application  shall  be  not  less  than 
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six  (6)  feet  and  so  that  it  will  be  possible  on  either  side  of 
the  machine  to  apply  widths  of  not  more  than  two  (2)  feet. 
The  distributor  shall  be  provided  with  wheels  having  tires 
each  of  which  shall  not  be  less  than  eighteen  (18)  inches  in 
width,  and  allowed  maximum  pressure  per  square  inch  of 
tire  being  dependent  upon  the  following  relationship  between 
the  aforesaid  pressure  and  the*  diameter  of  the  wheel;  for 
a  two  (2)  foot  diameter  wheel,  two  hundred  and  fifty  (250) 
pounds  shall  be  the  maximum  pressure  per  linear  inch  of 
width"  of  tire  per  wheel,  an  additional  pressure  of  twenty 
(20)  pounds  per  inch  being  allowed  for  each  additional  thre? 
(3)  inches  in  diameter. 

Inspection. — Especially  during  1913  poor  results 
due  to  inefficient  inspection  were  apparent  on  every 
hand.  Inspectors  without  previous  training  on  the 
class  of  work  of  which  they  had  responsible  charge 
were  employed  in  many  instances.  The  1913-1914 
Highway  Law  was  in  part  responsible  for  this  condi- 
tion as  it  required  that  inspectors  of  construction 
should  be  residents  of  the  county  in  which  the  high- 
way to  be  constructed  was  located.  Such  resident 
qualifications  serve  no  useful  purpose  and  tend  to 
handicap  efficient  and  economical  work. 

Maintenance. — Among  the  several  details  of  main- 
tenance of  state  and  county  highways  which  were 
covered  in  the  Report  may  be  mentioned  the  opinions 
of  the  Board  relative  to  the  use  of  "cold  oil"  and  "hot 
oil"  for  surface  treatments.  Based  on  the  conditions 
of  use  in  New  York,  it  was  the  conclusion  of  the 
Board  that  such  products  when  used  in  the  manner 
described  were  not  suitable  for  economical  mainten- 
ance and  repair  for  the  following  reasons:  (1)  oils 
which  meet  these  specifications  require  considerable 
time  in  which  to  set  up,  when  used  in  the  manner 
specified;  (2)  all  petroleum  products,  while  in  a  fluid 
state,  act  to  a  certain  extent  as  lubricants,  when  used 
as  specified;  (3)  it  is  therefore  evident  that  more  or 
less  movement  of  the  road  surface  will  take  place  under 
traffic  during  the  setting-up  period  ;  (4)  the  bituminous 
mats  or  carpets  formed  invariably  Ijecome  wavy  and 
full  of  humps  and  ruts  under  heavy  traffic;  (5)  due  to 
the  character  of  the  resulting  surface  further  main- 
tenance is  rendered  difficult  and  costly;  (6)  prior  to 
retreatment  of  roads  thus  repaired,  it  is  often  neces- 
sary to  remove  considerable  portions  of  the  bituminous 
mats  with  picks  and  shovels  or  with  scarifiers. 

Regulation  of  Motor  Truck  and  Motorbus  Traffic. 
— During  the  Board's  investigations  in  1913  and  1914 
of  the  use  of  state  and  county  highways  by  various 
classes  of  traffic,  the  Board  became  convinced  that  the 
laws  of  the  State  of  New  York  do  not  adequately 
cover  the  regulation  of  motorbus  and  motor  truck 
traffic  nor  does  the  Board  believe  that  proper  cogniz- 
ance is  taken  of  the  development  of  the  above  classes 
of  traffic  in  connection  with  the  design  of  the  highways 
of  the  State.  It  is  evident  that  a  consideration  of 
motorbus  and  motor  truck  traffic,  due  to  strains  pro- 
duced by  heavy  loads  being  carried  over  the  highways 
at  speeds  of  up  to  thirt}'  miles  an  hour,  will  materially 
influence  the  selection  of  the  type  of  pavement,  the 
character  of  the  foundation  to  be  used  and  the  deter- 
mination of  the  requisite  width  of  improved  surface. 
It  was  found  in  1914  that  over  16,000  motor  trucks 
had  been  registered  by  the  Secretary  of  State  and  that 
over  100  motorbus  routes  were  in  operation  throughout 
every  part  of  the  State  and  primarily  operated  on 
state  and  county  highways.  According  to  the  records 
the  motorbuses  carried  from  five  to  forty  passengers, 
had  a  horse  power  rating  of  from  ^0  to  75,  and 
weighed  loaded  from   1^  to  8  tons.     It  is  of  interest 


also  to  note  that  the  overall  width  of  many  of  these 
buses  was  90  inches  or  more.  The  Board  included  in 
its  Report  definite  traffic  regulations  for  the  protection 
of  the  state  highways,  which  covered  loads,  tire  widths, 
speeds,  etc.,  for  horse-drawn  vehicles,  motor  cars,  mo- 
tor  trucks,   motorbuses  and   traction   engines. 


The   Use   of   Granite    Block   for   Paving   in 
Breslau,   Germany 

According  to  a  recent  report  from  U.  S.  Consul 
H.  G.  Seltzer,  at  Breslau,  Germany,  granite  block,  with 
cement  mortar  filling,  is  the  paving  material  used  on 
a  greater  part  of  the  streets  of  Breslau,  there  being 
2,059,153  sq.  yds.  of  paving  of  this  character  out  of  a 
total  of  2,483,972  sq.  yds.  of  paved  streets. 

Mr.  Seltzer  calls  attention  to  the  permanence  of  all 
paving  in  Breslau  and  states  that  torn  up  streets  are 
so  rare  as  to  be  noteworthy,  which,  his  report  states, 
is  remarkable  considering  the  fact  that  the  city  lies 
only  a  few  feet  above  high  water  and,  there  being  no 
stratum  of  hard  rock  or  impervious  clay,  the  drainage 
difficulties  present  a  considerable  problem.  On  this 
account  concrete  foundations  form  a  most  important 
part  in  all  paving  operations. 

Recently  it  became  necessary  to  make  repairs  to 
the  street  railway  tracks  in  a  section  of  the  city  and  an 
opportunity  was  afforded  to  observe  the  paving  opera- 
tions. The  blocks  were  taken  up,  it  being  necessary 
to  smash  one  block  in  order  to  provide  a  space  in  which 
to  commence  the  work  of  tearing  up.  Each  block  as  it 
was  taken  up  was  carefully  cleaned  and  piled  for  re- 
setting. The  old  sand  bed  was  screened  to  remove  all 
broken  stone  and  mortar  and  was  then  replaced. 

The  granite  blocks,  which  are  dressed  with  the  top 
smooth,  were  then  set  on  the  sand  cushion,  water  was 
poured  into  the  interstices  and  each  block  tramped 
solidly  into  place.  The  interstices  were  then  filled  with 
a  thin  cement  mortar  which,  in  hardening,  made  a  solid 
and  practically  noiseless  pavement.  The  blocks  were 
set  square  between  the  rails  and  diagonally  between 
the  rails  and  the  curb.  The  crown  is  such  as  to  secure 
the  best  possible  drainage,  but  owing  to  the  general 
flatness  of  the  streets  there  are  often  three  or  more 
sewer  inlets  in  one  city  square. 

Mr.  Seltzer  admits  that  the  paving  operations  are 
conducted  very  slowly,  as  compared  with  American 
methods,  owing  to  the  attention  to  detail,  but  points 
to  the  lasting  qualities  and  the  practical  elimination  of 
repairs  as  an  offset  to  any  loss  of  time  in  doing  the 
work.  The  work  is  done  by  contract,  the  city  and  the 
railway  each  paying  a  share  of  the  cost.  Definite  speci- 
fications are  prepared  and  the  inspection  is  very  rigid. 
On  this  account,  according  to  the  report,  lawsuits  for 
breach  of  contract  or  for  inferior  work  are  practically 
unknown. 

Materials  are  sometimes  furnished  by  the  city  and 
sometimes  by  contractors.  There  are  large  supplies 
of  good  paving  granite  in  the  Province  of  Breslau 
and  large  cement  works  are  located  at  Oppeln,  while 
there  are  quantities  of  good  buildings  and  all  along  the 
Oder  River,  which  flows  through  the  city. 

In  addition  to  the  yardage  of  granite  block  pave- 
ment noted  above,  the  city  has  129,288  sq.  yds.  of  as- 
phalt, 53,102  sq.  yds.  of  wood  block  and  242,429  sq. 
yds.  of  streets  paved  with  other  materials.  There  are 
32.54  miles  of  street  railway  owned  by  the  municipality 
and  11.37  miles  of  privately  owned  lines. 
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Features   of  Bridge  Design 

ATTKNTION  is  called  to  sonic  imi)ortant  fea- 
tures of  concrete  bridge  design  by  a  paper 
recently  read  before  the  American  Society  of 
Civil  ICngiiieers.  'J"he  ])a])er,  as  stated  by  the 
authors,  "is  largely  a  plea  for  an  arch  consisting  of 
two  ribs, "rather  than  one  with  a  s(')lid  soffit;  with  nar- 
row rather  than  wide  ribs ;  and  with  deep  ribs  of  1-sec- 
tioii  rather  than  of  rectangular  section.  It  is  also  es- 
pecially a  plea  for  the  three-hinged  as  ctJinpared  with 
the  fixed  and  two-hinged  arches." 

The  tendency  of  modern  practice,  as  pointed  out  by 
The  Engineering  Record,  is  undoubtedly  toward  the 
arch  with  a  number  of  ribs  rather  than  that  with  a 
solid  soffit.  Examination  of  the  plans  of  many  of  the 
later  arches  with  several  ribs,  however,  cannot  but 
raise  doubt  in  the  minds  of  many  engineers  as  to  the 
lateral  strength  of  these  ribs.  It  has  taken  years  of 
experience  in  the  construction  of  steel  bridges  to  evolve 
the  ]jresent  satisfactory  rules  for  bracing  compression 
chords  in  a  side  wise  direction.  No  compression  mem- 
ber is  properly  reduced  in  length  unless  it  is  held  by 
bracing  as  deep  as  the  member  and  rigidly  attached  to 
it ;  moreover,  such  bracing  must  be  capable  of  trans- 
ferring all  lateral  forces  to  the  abutments  of  the  bridge. 
When  proper  lateral  support  is  provided,  much  of  the 
economy  of  ribs  over  the  solid  sofilit  disappears. 

The  use  of  the  I-section,  instead  of  the  rectangular, 
has  not  the  sanction  of  many  engineers.  The  excessive 
cost  of  the  forms  and  the  difficulties  of  making  them 
tight  and  of  spading  the  surfaces,  will  in  most  cases 
ofTset  the  saving  of  concrete  eff^ected  by  the  1-section. 
Before  adopting  the  rib  design  in  preference  to  the 
solid  sofifit  arch  for  short  and  medium-length  fixed 
spans,  it  should  be  remembered  that  the  stresses  due 
to  rib  shortening,  temperature,  and  shrinkage  are  pro- 
portional to  the  moment  of  inertia  of  the  cross-section. 

The  claims  for  the  three-hinged  arch  as  to  ease  of 
stress  analysis  and  adaptability  to  location  where  the 
foundations  are  not  absolutely  unyielding,  are  gen- 
erally acknowledged.  But  the  claim  that  temperature, 
shrinkage,  and  rib  shortening  stresses  are  eliminated 
in  the  three-hinged  arch  is  not  fully  realized,  since 
there  is  a  large  frictional  resistance  at  the  hinges. 
I'^r^im  the  standpoint  of  adequacy  of  design,  therefore, 
hingeless  arches,  designed  for  temperature,  rib  short- 
ening, and  shrinkage  stresses,  cannot  be  said  to  be 
inferior  to  the  three-hinged  arch  in  the  design  of  whicii 
these  stresses  are  neglected. 

The  superior  appearance  of  the  arch  without  hinges 
is  conceded  by  the  authors,  but  no  great  weight  is  at- 
tached to  it.  Yet  this  superior  appearance,  due  to  the 
gradual  increase  in  the  thickness  of  the  arch-ring  from 
the  crown  oi  the  skew-backs,  is  important  wherever 
regard  must  be  paid  to  architectural  considerations. 

In  the  comparisons  of  the  ct)St  of  the  several  arches 
and  their  piers,  too  much  weight  is  given  to  the  sav- 
ing of  concrete,  for  it  is  a  well-recognized  fact  that  a 
few  yards  of  concrete  more  or  less  do  not  affect  the 
cost  of  a  structure  as  much  as  the  character  of  the  work 
itself. 

The  pier  recommended  by  the  authors,  consisting 
of  two  legs  instead  of  the  solid  rectangle,  will  hardly 
be  accepted  with  readiness  by  the  niaji>rity  of  engi- 
neers. Piers  with  two  legs  and  cross-struts  would  re- 
quire more  form  work,  fully  as  much  excavation,  and 
a  higher  grade  of  concrete  for  the  same  efficiency  of 
structure  as  would  the  plain  rectangular  pier.  It  should 
not  be  forgotten,  too,  that  the  ])lain  rectangular  pier 


is  generally  of  sufficient  size  to  justify  the  use  of  cyclo- 
l)ean  masonry,  while  the  other  type  docs  not  lend  it- 
self so  well  to  the  use  of  displacement  stones. 

There  are  other  features  that  will  undoubtedly  re- 
ceive consideration  at  the  hands  of  engineers,  but  these 
brief  comments  will  serve  to  indicate  some  of  the  lines 
along  which  there  should  be  much  valuable  discussion. 


Crib  Substitute  for  Retaining  Walls 

GRI15l!I\(i  of  reinforced  concrete,  of  the  type 
illustrated  in  the  accompanying  detail  draw- 
ing, is  now  used  in  some  locations  by  the 
Chicago  &  Western  Indiana  Railroad  as  a 
substitute  for  the  ordinary  retaining  wall,  to  hold  the 
slope  of  banks.  Mr.  E.  H.  Lee,  vice-president  and 
chief  engineer  of  the  road,  states  that  this  cribbing 
has  proved  more  econcjniical  than  a  retaining  wal'. 
and  -should  be  more  durable  than  the  common  timlwr 
crib,  which   it   imitates  in   form. 

The   faces  members  are  about  8  feet   long,  and 
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Plan 


have  the  ends  recessed  to  receive  the  T-heads  of 
anchor  members  6  feet  long-  Both  face  and  anchor 
units  are  5  by  .^  in.  in  section,  with  ends  9  in.  deep 
giving  4-in.  vertical  i)penings  between  units  It  is 
thought,  however,  that  in  future  work  it  will  be  an 
advantage  to  reduce  the  width  of  these  openings.  The 
concrete  is  a  1  :  2  :  4  mix,  made  with  gravel  or  crushed 
stone  that  will  pass  a  1-in.  ring.  The  face  units  have 
0.0.^4  cubic  yard  of  concrete,  and  32  feet  8  inches  of 
'jj-in-  square  .steel  reinforcing  bars;  the  anchor  slab-; 
have  0-047  cubic  yard  of  concrete,  and  26  feet  10 
inches  of  steel  bars-  The  weights  are  218  lbs.  and 
VX)  lbs-  respectively. 

This  cribbing  was  designed  primarily  as  a  sub- 
stitute for  retaining  walls  in  certain  locations  where 
the  height   above  ground   would   not   exceed  8  to   10 
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feet.  It  is  placed  so  as  to  give  a  heavy  batter  on  tiio 
face  (3  in.  per  ft.),  in  order  that  any  tendency  to  sHde 
may  be  resisted  by  the  vertical  rise  of  the  members. 

Among  the  advantages  of  this  construction  are : 
(1)  A  reduction  of  75  to  80  per  cent  in  cost  as  com- 
pared with  retaining  walls;  (2)  the  possiljility  of  easy 
adjustment  in  case  the  height  needs  to  be  changed  ; 
and  (3)  permanence  as  compared  with  timber 
cribbing. 


Concrete  Bridge  Floors* 

IN  the  Cleveland  work,  it  was  required  that  the 
railroad  bridge  floors  be  relatively  noiseless  and 
waterproof.     In  former  years     every     effort     has 

been  put  forth  to  build  shallow  floors  so  as 
to  minimize  the  change  of  grade.  Such  floors  have 
always  permitted  the  muddy  waters,  to  seep  through 
upon  people  passing  below  and  have  o])erated  as 
drums  in  accentauting  every  soimd  from  the  passing 
trains.  To  overcome  these  defects  the  flocjrs  were 
made  of  I-beams  and  concrete  slabs  upon  which 
tracks  were  laid  and  ballasted  as  upon  the  groiuid. 
Such  a  design  requires  a  greater  de])tli  of  floor,  which 
means  a  greater  change  of  grade,  and  more  steel  to 
carry  the  added  weight  of  concrete.  The  bridge  is 
therefore  more  expensive ;  but  in  cities  where  the 
noise  is  troublesome,  the  ballasted  floor  is  a  great 
improvement.  Trains  passing  over  such  floors  are 
noticed  l)ut  little  more  than  when  passing  solid 
ground. 

A  concrete  floor  slab  can  also  be  made  reason- 
ably watetight.  The  writer's  first  exjjerience  with 
concrete  was  on  the  Missouri  in  1887-88.  Later  it  was 
used  a  little  on  the  New  York  state  canals,  and  still 
later  in  bridge  construction  on  the  Nickel  Plate. 
During  this  ])eriod  many  experiments  had  been  made 
and  papers  written  in  which  it  was  sought  to  de- 
monstrate that  concrete  can  be  made  practically  im- 
pervious to  water  and  also  that  it  cannot.  Much 
concrete  had  been  built  that  was  very  porous  and 
there  sprung  up  numerous  business  enterprises  for 
the  manufacture  and  sale  of  waterproofing  material. 
Both  observation  and  experience  indicated  that 
watertightness  could  be  secured  by  either  with 
waterproofing.  The  requisite  seemed  to  be  that  the 
material  and  workmanship  should  be  the  very  best.  If 
poor  waterproofing  were  placed  over  poor  concrete, 
the  structure  would  leak.  If  the  concrete  were  good, 
it  would  hold  water,  either  with  or  without  the 
waterproofing. 

Especial  efforts  were  made  to  avoid  the  en- 
trance of  water  between  the  steel  and  concrete  and  at 
points  of  contraflexure  and  where  cracks  might  de- 
velop from  temperature  changes.  Bevel  flashings  of 
steel  were  riveted  to  the  girder  webs  and  malleable 
cast  flashings  were  fitted  around  the  stiffeners  to  cover 
and  seal  the  edge  of  the  concrete.  This  design  was 
very  successful.  At  points  of  contraflexure  over  curb 
supports  and  at  Cedar  Ave.  over  the  centre  columns, 
it  was  realized  that  cracks  would  develop  and  an 
attempt  was  made  to  forestall  their  appearance  by  the 
construction  of  joints.  The  joints  were  carefully  pro- 
vided with  gutters  and  drainage  pipes,  and  it  was 
hoped  that  no  trouble  would  be  had  with  the  water. 
The  cracks  were  successfully  forestalled,  but  the 
drainage  was  unsuccessful.  The  channels  soon  be- 
came clogged  with  cinders  and  the  details  of  the  steel 

*  Abstract  from  The  Kliinination  of  Grade  Crossings  on  the  N.  Y.  &  St. 
L  B.  R.  in  Cleveland,  Ohio,  by  A.  J.  Himes.    Bulletin  No.  160',  A.  B.  E.  A. 


work  in  the  gross-girders  did  not  leave  room  for  a 
sufficient  body  of  concrete,  and  in  some  instances  the 
concrete  proved  imperfect.  So,  while  the  slabs  proved 
generally  tight,  there  has  been  some  leakage  at  the 
points  of  contraflexure. 

Much  reliance  had  been  ])laced  on  the  use  of 
direct  labor  and  carefully  selected  foremen,  but  there  • 
came  a  great  rush  of  work  at  a  critical  time  and  the 
floors  suffered.  In  East-  Cleveland  at  a  later  date, 
it  became  necessary  to  build  waterproof  joints  at  the 
hinges  of  the  arch  bridges. 

The  concrete  in  the  floor-slabs  cost  about  $12 
])er  cubic  yard  in   place. 

Now  that  the  bridges  are  completed  and  have 
been  two  or  more  winters  in  service,  the  conclusions 
are  as  follows : 

1.  Concrete  can  be  made  watertight,  under  low 
heads,  for  all  practical  ])ur])oses. 

2.  The  mixing,  ])lacing  and  ingredients  of  con- 
crete are  subject  to  such  a  great  number  and  variety 
of  defects  that  only  the  keenest  attention  will  secure 
an  impervious  structure. 

3.  Contraflexure  temperature  changes  and  settle- 
ments will  i)roduce  cracks. 

4.  It  is  best  to  forestall  cracks  with  jiredeter- 
mined  joints. 

5.  Joints  may  be  sealed  against  water  if  well 
designed. 

On  the  iniderside  of  the  liridge  floors  the  con- 
crete is  protected  from  locomotive  blasts  by  cast-iron 
plates,  ■/>  in.  thick  and  36  in.  wide.  They  weigh  71 
lbs.  per  lin.  ft.,  and  cost  $5.23  per  ft.  in  place. 


Color  Possibilities  of  Concrete 

O.Vl'-  of  the  strongest  objections  by  aicliitects  to 
the  employment  of  concrete  for  the  external 
finish  of  enclosing  walls  is  the  iinpleasing 
tint  of  the  material  as  ordinarily  prepared.  A 
good  deal  of  attention  has  been  devoted  to  the  sur- 
face treatment  of  concrete.  White  Portland  cement 
has  been  used  in  many  cases,  but  its  cost  is  rather 
prohibitive  for  average  work.  Coloring  matter,  mixed 
with  the  sand  before  the  addition  of  cement  and 
water,  is  employed  by  various  firms  engaged  in  the 
production  of  concrete  stone.  The  most  satisfactory 
way,  however,  of  obtaining  a  pleasing  color  and  tex- 
ture in  concrete  surfaces  is  to  select  aggregates  of 
appropriate  tint,  and  to  clean  away  the  cement  so  as 
to  expose  the  stone.  A  surface  so  produced  will  not 
deteriorate  and  is  exempt  from  the  disadvantages 
attaching  to  rendered  and  to  artificial!}'  colored  sur- 
faces. The  film  of  cement  coating  the  aggregate  can 
be  removed  by  brushing  while  still  green,  afterwards 
treating  the  work  with  a  weak  solution  of  hydro- 
chloric acid,  and  washing  away  all  traces  of  acid. 
Concrete  surfaces  may  also  be  tooled  in  the  same  way 
as  natural  stone,  the  best  results  being  obtained  by 
mixing  the  concrete  to  be  so  worked  with  aggregate 
of  small  gauge.  The  material  must  be  thoroughly 
hard  before  tooling,  otherwise  sharp  edges  and  sur- 
faces of  fine  texture  cannot  be  obtained.  By  the 
judicious  combination  of  tooled  surfaces  and  details 
with  surfaces  obtained  by  the  exposure  of  colored 
aggregates,  the  architect  will  be  able  to  secure  results 
of  very  pleasing  character,  and  which  possess  the  merit 
of  exhibiting  the  materials  actually  employed  through- 
out the  construction. 
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Developments  in    the   Manufacture  and  Use 

of  Brick 


Specially  contributed  by  W.  D.  Atsip* 

IN  the  very  early  ages  of  mankind,  burned  clay  was 
discovered  and  was  used  to  house  and  serve  man. 
It  is  intended  to  go  into  the  history  of  the  de- 
velopment of  the  craft  of  brick-making.  We  will 
take  burned  clay  Wtire  that  we  find  on  the  present  mar- 
ket for  construction  purposes,  and  see  if  we  can  eradi- 
cate some  of  the  abuses  and  create  a  clearer  apprehen- 
sion of  some  of  the  causes  and  effects  that  tend  to  cur- 
tail the  use  of  this  best  of  all  fireproof  material. 

Under  the  heading  Brick  we  have  a  great  variety, 
which  1  will  divide  as  follows:  1st,  common  building 
brick;  2nd,  face  brick;  3rd,  paving  brick;  4th,  fire 
brick. 

Ctmnnon  brick  are  made  by  several  i)r<)cesses,  viz., 
A — slo])  or  water-slip])cd  .soft  mud  brick;  B — sand 
mould,  soft  mud  brick;  C — "Auger,"  "Plunger  mach- 
ine," wire  cut,  or  stiff  mud  brick;  I) — dry  pressed 
brick ;  E — hammer  machine,  semi-dry  clay  brick. 

(A)  Slop  or  water-slipped  brick  arc  only  manufac- 
tured in  a  small  way,  and  therefore  need  not  be  con- 
sidered. 

(B)  .Sand  mould  brick  are  manufactured  by  hand, 
either  by  a  striker  or  moulder.  The  clay  is  ])re])ared 
(tenii)er'ed  with  plenty  of  water)  and  delivered  on  a 
tai)le.  The  striker  cuts  a  wedge-shaped  slice  off,  large 
enough  to  fill  a  little  more  than  the  mould,  and  ca.sts 
it  into  the  mould  with  force  enough  to  fill  the  corners 
and  edges.  The  clay  must  strike  the  bottom  of  the 
mould  first,  then  s])read  and  fill  from  bottcmi  to  top  to 
avoid  wiping  off  the  sand  which  has  been  deposited  on 
the  mould  before  coming  to  the  striker,  otherwi.sc  it 
will  not  be  possible  to  get  the  brick  out  of  the  mould, 
which  usually  holds  six  brick.  After  the  moulds  have 
been  filled,  the  caps  or  elands  are  struck  off  with  a 
strike-stick,  which  is  taken  from  a  water  trough  and 
thrown  back  to  be  added  to  the  next  mould  or  brick. 
The  sand  mould  brick  are  also  manufactured  "by 
hand"  by  a  moulder.  This  process  is  used  when  clay 
is  fat  or  sticky  and  does  not  leave  the  mould  freely. 
The  moulder  cuts  off  enough  clay  to  equal  about  a 
l)rick  and  a  half,  and  rolls  it  in  sand  forming  a  pointed 
eland,  which  is  cast  the  same  as  described  above,  ex- 
cept that  the  cups  are  cut  off  by  a  wire  bow.  Sand 
mould  brick  to-day  are  nearly  all  machine-made,  and 
they  arc  an  ini])rovcment  on  the  hand-made  product. 
C^lay  used  is  usually  taken  from  the  surface  deposits. 
The  brick  when  burned  weigh  from  four  to  four  and 
one-half  pounds,  and  are  of  a  more  or  less  porous 
n;iture.  Canadian  standard  brick  weigh  less  than  most 
of  the  .\merican  manufacture,  owing  to  the  panel  or 
frog  which  is  moulded  into  the  Hal  or  bottom  side  of 
the  brick.  Sewer,  face,  conmion  and  fire  brick  are 
manufactured  by  this  process. 

(C)  Auger  machine,  or  wire  cut  brick  arc  niaini- 
factured  from  plastic  clay  with  just  enough  moisture 
to  cause  the  clay  to  work  into  sha])c.  Some  machines 
mould  the  clay  stiff  enough  to  pack  or  pile  eight  high 
without  losing  their  shape.  Shales  and  surface  clay 
are  used.  The  fat  clays  take  much  less  power.  The 
brick  are  very  dense,  and  weigh  from  five  to  six 
pounds.  Paving,  sewer,  face  and  common  building- 
brick  are  manufactured  by  this  process. 


(D)  Dry  pressed  brick  are  made  of  surface  and 

shale  clays.  The  clay  must  usually  be  worked  and 
dried  and  then  ground  into  a  fine  state.  This  ground 
clay  or  dust  contains  about  seven  ounces  of  water  jier 
brick,  and  is  fed  into  the  machine,  where  it  is  sub- 
jected to  enormous  pressure.  In  some  districts  com- 
mon building  brick  are  manufactured  by  this  prcKess. 

(E)  Hammer  machine  brick  are  made  by  a  mach- 
ine that  tamps  the  clay  into  the  mould,  in  much  the 
same  maimer  as  a  f|uartz  stamj)  mill.  These  machines 
arc  only  used,  I  believe,  in  the  St.  Louis,  Mo.,  district, 
and  doubtless  they  will  soon  disa])pear. 


t  President  Alaip  U<ick,  Tile  and  Lumbar  Company. 


The  Uses  of  Brick 

We  now  come  to  the  uses  of  brick.  Most  makes 
of  brick  have  sufficient  strength  to  carry  all  the  load 
required  of  them  in  ordinary  building.  Your  local  en- 
gineer will  determine  and  pass  on  all  questions  of  this 
nature.  There  is  little  room  to  doubt  the  strength  of 
a  brick  which  has  been  built  into  a  twelve  or  fifteen- 
storey  skyscraper,  and  found  not  wanting.  Such  a 
brick  will  or  should  be  accei)tcd  for  stores,  warehouses, 
dwellings  and  structures  requiring  less  pressure. 
Where  concentrated  loads  are  to  be  carried  on  i>iers, 
or  at  ends  of  steel  beams,  clinker  brick  or  paving 
brick  should  be  used.  Brick  laid  up  in  lime  mortar 
make  a  good  wall,  but  when  laid  in  mortar  cement,  a 
wall  is  produced  that  is  nearly  indestructible  and  will 
stand  for  generations.  In  cold  climates,  such  as  pre- 
vail in  Western  Canada,  the  architect  and  builder 
must  keep  in  mind  the  power  of  the  various  kinds  of 
brick  to  resist  cold.  A  ])orous  body  will  absorb  and 
conduct  much  less  cold  or  heat  than  a  solid  or  dense 
body ;  therefore  in  selecting  the  brick  for  building  a 
wall  for  a  dwelling  where  the  walls  are  only  nine 
inches  and  thirteen  inches  thick,  a  porous  brick  will 
make  a  much  warmer  house.  The  same  applies  to 
blocks,  stores  and  apartments,  where  steel  or  rein- 
forced concrete  are  used.  The  curtain  walls  are  light 
and  therefore  must  be  built  with  brick  that  will  be  as 
nearly  non-conductive  as  possible.  The  old-fashioned 
stone  house,  the  new  concrete  house,  and  the  wall 
built  of  vitrified  street  i)avcrs,  are  all  the  best  cold 
conductors  it  is  j)ossible  to  select,  and  if  these  mater- 
ials must  be  adopted,  then  the  best  backing  or  lining 
should  be  used  to  insure  a  warm  building.  ,\  stone 
or  concrete  wall  should  be  lined  on  the  inside  with 
porous  hollow  brick,  to  which  at  least  twenty-five  per 
cent,  sawdttst  has  been  added,  and  burned  out,  i)ro- 
ducing  a  fireproof  body  much  like  cork.  The  plaster- 
ing may  be  applied  directly  on  these  brick,  and  no  bad 
effects  will  be  produced  in  the  coldest  weather.  Walls 
finished  with  water-colored  kalsomine  have  stood  sea- 
son after  season  in  kitchens  and  laundries,  when  this 
method  of  construction  has  been  adopted. 

The  old  method  of  furring  or  strapping  the  walls, 
and  lath  and  plastering,  is  not  as  effective,  as  it  is 
found  nearly  impossible  to  keep  the  air  in  the  room 
from  coming  into  contact  with  the  wall,  and  forming 
frost  or  dampness,  which  in  turn  forms  mould  or 
must,  which  when  dried  out  forms  dust,  which  per- 
meates the  rooms,  and  is  the  cause  of  much  sickness. 
Many  cases  of  hay  fever,  tuberculosis,  rheumatism  and 
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kindred  ailments  can  be  traced  to  damp  houses.  Damp, 
cold  houses  are  not  caused — as  many  believe — by  the 
moisture  passing  through  the  walls,  but  by  the  walls 
becoming  cold  or  hot,  and  then  having  hot  or  cold 
air  come  in  contact  with  them,  causing  the  moisture 
in  the  air  to  condense  and  deposit  drops  of  water, 
much  as  a  glass  pitcher  will  do  when  filled  with  cold 
water  on  a  humid  day.  In  building  a  block,  warehouse, 
or  home,  as  much  and  more  care  should  be  exercised 
in  selecting  the  brick  for  the  different  parts  of  the 
work  as  is  used  in  selecting  material  for  any  other 
part  of  the  building. 

A  freight  depot  or  warehouse  might  require  a  vit- 
rified paving  brick  to  stand  the  hard  knocks,  and  keep 
clean  of  soot  and  dirt  in  a  down-town  district.  A 
stable  would  have  to  be  built  better  and  with  more 
care — as  to  the  ability  of  the  structure  to  keep  dry — 
than  perhaps  any  other  building.  The  large  amount 
of  moisture  thrown  off  by  a  stable-full  of  horses,  just 


in  from  heavy  work,  will  condense  on  the  walls  of  a 
concrete,  stone  or  solid  brick  wall,  but  when  lined  up 
with  porous  hollow  brick  or  tile,  this  is  almost — if  not 
entirely — overcome.  For  a  dwelling-house  a  faced 
brick,  more  or  less  porous,  that  will  keep  clean  and 
ripen  in  appearance  by  age,  is  preferable  to  a  more 
dense  or  waterproof  brick,  and  when  backed  up  with  a 
porous  hollow  brick  or  block  it  will  produce  a  dry, 
warm  house  that  will  save  fuel,  do  away  with  draughts, 
and  be  a  joy  to  the  owner  all  his  life.  Speaking  of 
draughts — often  in  a  house  where  windows  and  doors 
are  airtight  there  is  a  constant  draught  in  cold  wea- 
ther, caused  by  the  heated  air  of  the  room  coming  in 
contact  with  the  cold  solid  wall.  The  cool  air  settles 
to  the  floor  and  is  drawn  towards  it,  causing  a  draught 
that  is  very  disagreeable  and  apt  to  cause  colds  and  ill- 
health  to  the  occupants. 

In  conclusion,  this  slogan  should  be  adopted  by  all 
builders :  "The  best  is  not  too  good." 


I 


What  Are  Porous  Bricks  ? 


THE  definition  of  porosity  with  respect  to  build- 
ing bricks  has  recently  been  the  subject  of 
some  discussion,  and  the  following  observa- 
tions, by  a  correspondent  of  our  London  con- 
temporary. The  Building  World,  is  of  interest. 

With  the  exception  of  engineering  bricks,  all  or- 
dinary building  bricks  are  somewhat  porous ;  that  is 
to  say,  they  will  absorb  water,  though  the  amount  so 
retained  in  the  pores  varies  greatly  with  different 
bricks. 

In  the  south  of  England  the  average  amount  of 
water  absorbed  by  bricks  during  complete  immersion 
is  about  12  per  cent,  of  the  weight  of  the  brick.  North 
of  the  Trent  and  in  Wales  somewhat  denser  bricks 
are  usual,  and  the  average  water  absorption  is  seldom 
over  8  per  cent,  of  the  weight  of  the  brick. 

Bricks  made  by  the  semi-dry  process — that  is,  by 
compressing  the  clay  in  the  form  of  a  damp  dust,  ab- 
sorb only  about  5  per  cent,  of  water,  though  they  vary 
greatly  in  this  respect.  Engineering  bricks  absorb  less 
than  1  per  cent,  of  their  weight  of  water.  For  all 
ordinary  purposes,  therefore,  it  is  not  desirable  to 
designate  bricks  which  absorb  less  than  15  per  cent, 
of  their  weight  of  water,  on  immersion,  as  particularly 
porous. 

During  the  last  few  years  the  use  of  hollow  blocks 
and  hollow  bricks  has  extended  rapidly.  These  are 
much  lighter  than  solid  bricks  and  effect  an  important 
saving  in  railway  carriage,  but  they  must  be  disting- 
uished from  porous  bricks.  The  weight  alone  is  not 
a  sufficient  guide,  as  hollow  bricks  are  now  made  which 
are  indistinguishable  in  appearance  from  solid  bricks. 
When  cut  or  broken  their  hollowness  is  easily  seen. 
On  the  Continent,  porous  bricks  are  defined  as  having 
a  weight  which  is  notably  less  than  common  bricks, 
but  this  definition  will  have  to  be  abandoned  now  that 
hollow  bricks  are  made  in  large  numbers. 

The  large,  hollow  blocks  used  in  fireproof  floors, 
etc.,  are  usually  made  of  a  highly  porous  material. 
This  not  only  reduces  the  cost  of  carriage  and  the 
.  weight  of  material  in  the  structure,  but  it  facilitates 
manufacture  of  blocks  accurate  in  shape  and  free  from 
twists. 

A  simple  test  for  porosity  consists  in  holding  the 


tongue  lightly  in  contact  with  a  brick.  If  a  distinct 
suction  is  felt  the  brick  will  be  very  porous;  if  no 
appreciable  suction  is  a])parent,  but  the  moisture  rapid- 
ly dries  from  the  surface,  the  brick  is  but  slightly  por- 
ous. Engineering  and  non-porous  bricks  will  not  ab- 
sorb water,  even  if  poured  on  to  them. 

A  much  better  test  consists  in  weighing  a  dry  brick, 
immersing  it  in  water  for  twenty-four  hours,  wiping 
it  dry  with  a  few  rapid  strokes  of  a  clean  cloth,  and 
then  re-weighing  it.  The  weight  of  water  absorbed 
will  indicate  the  pf>rosity.  It  is  true  that  the  water 
may  not  penetrate  all  the  pores,  but  the  test  is  suffi- 
ciently accurate  for  most  purposes. 

The  bricks  used  in  architecture  should  be  moder- 
ately porous,  as,  otherwise,  water  condenses  from  the 
air,  and  the  resultant  water  collects  in  drops  on  the 
inside  of  the  walls,  spoiling  the  wall  pajjcr  and  giving 
the  impression  that  the  building  is  damp.  If  the  pores 
are  sufficiently  minute  the  bricks  may  be  as  highly 
porous  as  possible.  The  more  porous  they  are  the  bet- 
ter will  the  walls  "breathe."  Bricks  with  large,  coarse 
pores  should  be  avoided,  as  they  admit  rain  water  too 
easily,  and  walls  in  which  they  are  used  often  remain 
permanently  damp. 


The    Dominion    Steel    Cor])oration    production    for 
the  month  of  June,  with  comparisons,  was  as  follows: 

June,  Juno, 

1915.  1«U. 

Tons.  Tons. 

Pig  iron 22,552  21,111 

Steel  ingots 28,680  26,620 

Rails 13,044  16,998 

Rods 6,435  1,981 

Bars 797  2,347 

Wire  and  wire  i)roducts 3,167  1,541 

Coal  mined 481,820  485,449 


The  Pan-.\nicricaii  Road  Congress  is  to  convene  on 
Monday,  September  13th,  at  the  Municipal  Auditorium,  Oak- 
land, Cal.  Many  leading  authorities  on  road  work  and  pav- 
ing have  accepted  invitations  to  the  meeting,  among  these 
being  Mr.  W.  A.  McLean,  Chief  Engineer  of  the  Ontario 
Highway    Commission. 
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Transmission-Line    Towers  :      Foundations 
and   Erection 

At  the  recent  convention  of  the  American  Institute 
of  Electrical  Eng;ineers  several  of  the  i)a])ers  dealt  with 
the  practice  of  ])ower  cfimpanics  in  prf)viding  adequate 
supports  f(jr  transmission  line  steel  towers  and  in 
erecting  the  structure. 

Toronto  Power  Company 
Notes  on  the  old  and  new  60,000-volt  lines  from 
Niagara  Falls  to  Toronto  were  contributed  by  F.  C. 
Connery,  Superintednent  of  Transmission  Lines  of  the 
Toronto  I'ower  Company.  About  one  hundred  sets 
of  the  type  shown  in  Fig.  3  were  dug  up  after  seven 
years'  service.  In  no  case  was  the  galvanizing  deteri- 
orated, and  the  impregnated  wood  blocks  were  in  a 
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Fig.  1.— Old  tower  foundations,  Pensylvania  Water  and  Power  Company. 

fair  state  of  preservation.  These  were  used  with  stand- 
ard 40-ft.  two-circuit  towers.  With  some  53-ft.  double- 
circuit  towers  the  wood  blocks  were  omitted.  Six 
such  towers  were  erected  in  black  muck,  which  gave 
no  resistance  with  borings  to  40  ft.  Plank  sheathing 
was  driven  around  each  leg  location,  the  muck  dug 
out  and  a  floating  foundation  of  impregnated  2-in. 
plank  put  down  at  6  ft.  below  the  surface.  The  stubs 
were  set  in  concrete  about  1  yd.  to  a  footing.  There 
has  been  no  settlement  or  change  of  alignment  in  a 
year. 

Stubs  were  bolted  to  a  steel  template  lined  up  on 
centre  line  stakes  and  levelled  with  a  carpenter's  level. 
One  man  backfilled,  while  two  tamped,  water  being 
used  when  available  to  settle  the  earth. 

A  type  of  very  narrow-base  latticed  towers  or  poles 
was  employed  on  a  6  x  6  x  6  ft.  1  :3  -.5  concrete  base 
with  twelve  li4-in.  anchor  bolts.  The  fotmdations 
for  some  of  these  poles  varied  beyond  a  minimum 
depth  of  6  ft.;  then  they  were  erected  on  12  inches  of 
concrete  and  the  excavation  filled  with  concrete  around 
the  pole. 

Now  tower  footings  are  now  being  designed  as  fol- 
lows:  (1)  modified  screw  guy  anchor  for  light  struc- 
tures, (2)  a  screw  guy  anchor  with  a  large  footplate 
on  a  shallow  concrete  slab,  (3)  a  screw  pile  with  top 
plate  for  the  tower  foot  plate,  and  (4)  threaded  wood 
]iile.  It  has  been  found  unnecessary  to  drive  a  pile  to 
refusal  to  get  a  good  tower  footing,  there  being  suffi- 
cient skin  frictiiin  in  the  ui)per  layers  of  soil. 

J.  A.  Walls,  Chief  Engineer  of  the  Pennsylvania 
Water  &  Power  Comjuiny,  reported  that,  on  the  line 
from  lloltwood  (or  McCall  Ferry)  to  Lancaster,  bell- 
bottomed  concrete  foundations  had  been  used,  and  also 
on  the  anchor  towers  of  the  Holtwood-Baltimore  line. 


Ruried  steel  tripod  stubs  were  used  for  the  intermedi- 
ate towers  of  the  latter  line.  Lifting  tests  were  made 
on  steel  single-leg  and  tripod  stubs  (the  former  with 
top  and  bottom  fins)  and  the  bell-bottomed  concrete 
supports.  The  single-leg  stub  pulled  out  at  about 
23,000  lbs.,  the  tripod  type  at  32,000  lbs.  and  the  con- 
crete was  untouched  at  70,000  lbs.,  the  capacity  of  the 
testing  outfit.    These  supports  are  shown  in  Fig.  L 

For  the  second  Holtwood-Baltimore  line  (a  short 
and  imjjortant  trunk  of  very  heavy  construction)  it 
was  decided  to  use  concrete  stubs,  and  four  types  were 
investigated — (I)  bell-bottomed  without  forms,  (2) 
bell-bottomed  with  steel  forms,  (3)  bell-bottomed  with 
wood  forms,  and  (4)  truncated  pyramids  with  wood 
forms.  They  were  more  or  less  satisfactory,  in  the 
(trder  named,  and  the  first  type  (F'ig.  2)  was  selected. 

Post  holes  3  to  4  feet  deep  and  16  inches  in  diam- 
eter were  dug  and  the  bell  scooped  out  with  a  s|X)on. 
If  the  soil  for  any  hole  was  too  hard  for  this,  a  half- 
stick  of  40  per  cent,  dynamite  was  first  shot  in  a  small 
liole  punched  down  about  2  feet.  In  rock  two  or 
three  shots  generally  opened  an  entire  hole.  Ordin- 
aril}',  one  man  dug  two  or  three  holes  a  day.  One 
man  was  put  on  each  hole  and  a  foreman  had  charge 
of  three  or  four  gangs.  Holes  were  laid  out  by  rods 
and  cord  from  reference  stakes,  only  about  five  minu- 
tes being  required  for  a  base.  Attempts  were  made  to 
shoot  out  the  holes  in  ordinary  soil  with  a  full  stick 
of  60  per  cent,  dynamite  and  two  half  sticks  of  40  per 
cent.,  but  this  was  not  generally  successful. 

The  concrete  mix  varied  from  1 :2:4  to  1 :3:5.  Sand 
and  ^-in.  stone  were  shipped  in  carload  lots  to  vari- 
ous stations  along  the  line  and  distributed  by  four- 
mule  team.s — 1.5  yd.  of  stone  and  3.4  j'd.  of  sand  being 
dumped  at  each  tower  site.  These  amounts  were  in- 
creased 50  per  cent  at  each  fifth  tower.  Cement  was 
stored  in  farmers'  barns — 100  to  200  bags  to  a  place. 
Mixing  and  pouring  for  one  tower  required  about 
three-quarters  of  an  hour,  while  moving  and  setting 
up  required  about  an  hour.  A  2.5  cu.  ft.  hand  mixer 
on  two  wheels  was  used.     It  weighed  1,000  lbs.  with 
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Fiit.  2.— New  fooUng.    Pensylvania  Water  and  Power  Company. 

platform.  .-\  portable  runway  elevated  the  mixer 
enough  to  let  a  wheelbarrow  go  under  the  chute.  Wa- 
ter was  hatiled  in  a  two-horse  steel  tank,  which  was 
filled  with  a  4-in.  boat  pump  from  creeks.  It  would 
have  been  better  to  use  a  lighter  wagon  with  a  small 
suction  pumj)  and  15  feet  of  hose. 

The  smallest  number  of  men  needed  in  concreting 
was  nine— under  one  foreman.  Two  or  three  more 
men  were  often  used  to  advantage,  especially  in  mov- 
ing. One  to  three  teams  were  employed,  depending 
on  the  length  of  haul  for  water  and  cement.  Water 
in  the  anchor  holes  was  pumped  out.    A  short  length 
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of  6  in.  sheet-iron  pipe  for  depositing  concrete  would 
have  been  better  where  holes  filled  fast. 

The  tower  bed  plates  were  not  on  hand  at  first  and 
dummy  i)lates  were  tried,  but  did  not  give  a  good  seat- 
ing for  the  plates.  Some  piers  were  left  8  ins.  below 
grade  and  finished  with  the  plates  later.  After  the 
bed  plates  were  on  hand  the  concrete  was  poured  to 
within  1  inch  of  the  top  of  the  anchor  bolts  and  the 
plates  hammered  down  on  the  soft  concrete  to  the 
grade  given  by  the  instruments. 

The  actual  cost  per  tower  averaged : 

Hauling $13.30 

Grading 2.27 

Digging 4.92 

Materials    and    concreting     28.50 


Total .$48.89 

The  steel  was  assembled  on  the  ground  in  a  hori- 
zontal ])ositton  and  towers  were  erected  by  a  rigging 
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Fig.  3.— Foundations  for  40-ft.  towers.    Toronto  Power  Company. 

gang  of  11  tower  legs  to  prevent  damaging  the  foot- 
ings. A  3-ton  motor  truck  is  the  best  motive  power 
for  raising  the  towers  and  for  transporting  equipment. 
Nine  men  with  a  truck  will  raise  and  fasten  down  an 
average  of  nine  towers  in  a  9-hour  day. 


Speaking  at  the  Junior  Institution  of  Engineers  cu 
"Bridge  Construction  in  liolivia,"  Mr.  C.  W.  Cilover, 
jun.,  said  that  in  the  districts  through  which  the  rail- 
ways pass  the  only  negotiable  route  is  very  often  one 
along  the  banks  of  the  rivers.  Thus  necessitates  fre- 
quent crossings  over  the  luany  tributaries,  which  dur- 
ing the  floods,  bring  down  large  quantities  of  mud, 
loose  rock,  and  trees,  cnving  to  the  resulting  accumula- 
tion the  luouth  of  the  tributary  spreads  out  into  a  fan- 
shaped  mudbank,  or  "ma/.amorra,"  from  23  to  33  feet 
deep.  When  properly  drained  and  sim-dried,  these 
"mazamorras"  are  quite  hard,  and  apparently  quite 
firm;  but  a  10  minutes'  rain-storm  is  often  quite  suf- 
ficient to  convert  each  into  a  moving  qua^^mire,  which 
will  carry  away  any  bridges  constructed  upon  it  in  the 


dry  season.  The  accumulation  of  debris  often  com- 
])letcly  biu'ies  bridges  constructed  to  span  the 
mazamorras.  Under-bridges  have  in  many  cases 
been  sul)stituted  for  over-bridges,  but  have  proved  in- 
adequate to  cope  with  the  enormous  loads  involved. 


An  Old  Stone  Staircase 

Wl  1 1  EST  engaged  in  carrying  out  structural 
alterations  at  an  old  hotel  at  Poole,  Eng- 
land, the  workmen  discovered  what  is  con- 
sidered to  be  a  secret  stone  spiral  staircase 
associated  with  the  smuggling  days.  The  premises 
date  1)ack  two  or  three  hundred  years.  The  staircase 
had  been  ingeniously  constructed  in  the  wall,  with  a 
stout  beam  on  the  outside.  Entrance  is  presumed  to 
have  been  made  through  a  cupboard  placed  on  the 
right-hand  side,  and  from  the  ground  floor  to  the  first 
floor  there  are  niches  in  the  wall  for  the  feet,  above 
being  a  series  of  steps.  In  the  side  of  the  wall  about 
four  feet  from  the  groimd  is  a  s(|uare  fraiued  cavity, 
through  which  contraband  goods  were  passed. 

There  is  also  an  old-fashioned  door  containing  old 
lights,  upon  the  glass  in  one  of  which  has  been 
scratched  "William  Milner,  Junior,  November  8th, 
1783,  Custom  House,  Poole." 


Removing  Iron  Rust  Stains  from  Stucco 

IN  the  case  of  a  stucco  house  the  iron  work  in  vari- 
ous places  rusted  and  discolored  the  stucco.  The 
owner  wanted  to  know  how  to  remove  this  rust 
from  the  stucco  and  wrote  the  Concrete-Cement 
Age  in  regard  to  it. 

The  ([uestion  was  discussed  by  two  experts,  one 
of  whom  offered  the  following  suggestions: 

"If  these  stains  are  purely  of  surface  discoloration, 
it  shtJuld  be  possible  to  remove  them  with  a  wire  br.ush  ; 
if,  on  the  contrary,  the  entire  thickness  of  the  stucco 
has  become  stained,  it  will  be  necessary  to  put  on  a 
cement  wash  to  cover  the  spots,  or  to  cut  out  the 
stained  portions  antl  jut  on  new  stucco." 

The  other  expert  suggested  this  procedure : 

"A  solution  of  hydrochlorite  acid  and  stannous  acid 
will  remove  iron  rust  from  concrete,  and  will  not  in- 
jure the  concrete  if  the  treatment  is  administered 
ra])idly  and  the  face  immediately  washed  with  clean 
water.  The  solution  mentioned  has  an  affinity  for 
carbonate  of  lime,  consequently  it  should  not  be  used 
where  hydrated  lime  has  been  incorporated  in  the  mix- 
ture. Rough  finished  cement  stucco  should  be  treated 
by  spraying  with  the  above  solution  as  the  result  will 
be  more  thorough  and  the  work  more  rapid  than  by 
the  use  of  a  brush.  Satisfactory  results  may  also  be 
obtained  by  diluting  one  of  the  commercial  cement 
paints  until  it  is  thin  enough  to  use  in  a  spray  pump, 
and  painting  the  surface  of  the  stucco  by  spraying  the 
diluted  paint  upon  it." 


According  to  the  statement  of  General  Bertram, 
six  thousand  artisans  are  employed  in  Canada,  draw- 
ing weekly  wages  of  $1,000,000  in  247  factories,  manu- 
facturing shells  for  the  war  arena.  Orders  for  9,000,- 
000  shells  have  been  jilaced  here  by  the  shell  com- 
mittee and  for  8,100,000  cartridge  cases,  fuses,  primers, 
and  friction  tubes.  For  these  contracts  orders  have 
been  placed  for  170,000  tons  of  steel,  30,000  tons  of  lead 
and  several  thousand  tons  of  other  material.  Canada 
will  be  shortly  turning  out  50,000  shells  a  day. 
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A    Discussion    of    Mechanical    Traction    for 

Municipal  Work* 


By  Ernest  J.  Elfordt 


IT  is  im|)uitaiit  that  tlic  iiiuiiicipal  cnj^incer 
should  kecf)  in  close  touch  with  improvements  in 
methods,  materials,  and  a])i)liances,     anionj^     the 

more  important  of  which  last-named  mechanically- 
l)roi)etled  vehicles  for  use  on  hij^diways  occupy  one  of 
the  most  foremost  ])ositi()ns.  They  are  of  j^rcat 
variety,  heinj;'  driven  by  steam,  petrol  or  petroleum, 
and — more  recently — by  electricity.  Some  are  com- 
plete carryiufjs  units,  whilst  others  are  capable^  of 
haidiuK'  only  other  vehicles  carryin;<  the  load.  F-ach 
tyi)e  has  points  of  advanta>;e  and  disadvantaf;e  as 
compared  with  the  others,  accordini,'  to  the  con- 
ditions under  which  it  is  retpiired  to  work.  It  should 
l)e  l)orne  in  mind,  however,  that  it  is  not  mider  all 
conditions  that  mechanical  traction  can  successfully 
compete  with  horses.  From  the  financial  point  of 
\iew,  perhajis,  the  most  important  factor  is  rapid 
loadin^^  and  discharjjinj;:.  Some  api)rcciable  delay  at 
each  end  of  a  journey  with  horse-drawn  vehicles  is 
imavoidable,  and,  in  fact,  desirable,  but  loss  of  time 
with  motors  makes  all  the  difference  between  profit 
and  loss.  A  motor  imit  is  much  more  expensive  in 
first  cost  and  runnin;;  cost  than  a  horse  imit,  and  it 
can  only  be  made  to  pay  by  carryini;  much  larf,'er 
loads  at  a  much  quicker  rate.  U  seldom  pays  to  buy 
second-hand  motor  vehicles,  as  it  is  durin.u;  the  first 
few  years  of  their  life,  when  they  can  constantly  be 
kept  at  work,  that  they  are  most  profitable.  Where 
motors  are  used  it  is  desirable  to  em|)loy  as  many 
as  can  be  kept  constantly  at  work,  as  under  these  con- 
ditions five,  si.x  or  more  can  be  used  to  j^reater  ad- 
vantage and  more  jjrofitably  than  one  or  two.  h'or 
instance,  large  loading  and  unloading  gangs  can  be 
employed,  and  this  means  shorter  terminal  delays. 
The  cost  and  delay  of  repairs  can  also  be  much  re- 
duced when  there  is  sufficient  motor  or  other  work  to 
justify  the  provision  of  a  worksho])  and  staff,  so  that 
re))airs  can  be  done  promptly  at  the  de|>ot.  In  ad- 
dition, where  a  number  of  steam  vehicles  are  cm- 
ployed,  the  boiler  cleaning  and  overhatding  can  be 
done  at  night  by  a  separate  gang,  who  can  also  light 
the  fires  and  get  up  steam  ready  for  the  drivers  in 
the  morning. 

Steam-driven  Vehicles.— 'ihcir  chief  advantages 
lie  in  their  ccini|)arative  simplicity,  substantial  con- 
struction, flexibility,  and  large  reserve  of  power.  .\ny 
man  of  ordinary  intelligence  who  has  been  used  to 
driving  a  steain  roller  or  engine  can  .soon  become 
callable  of  driving  a  steam  vehicle,  and,  as  a  rule,  the 
results  of  any  inexperience  or  carelessness  arc  not  so 
serious  as  would  be  the  case  with  a  |)etrol  veliicle. 
If  well-designed,  built,  and  cared  for,  a  steam  vehicle 
will  last  many  years.  The  reserve  of  power  of  a 
steam  engine  is  often  of  great  value  when  the  vehicle 
is  operating  over  bad  roads,  or  when  it  is  ncces.sarv 
tempiirarilv  to  overload,  while,  except  in  the  event  of 
serious  damage,  a  steam  vehicle  is  seldom  entirely 
incapacitated,  so  that  it  can  generally  be  driven  home. 
It  can,  too.  be  more  easily  adaiUed  as  a  stationary 
engine  for  driving  idant.  .\nother  factor  in  favor  of 
ste'am  vehicles  is  their  knv  running  co.st.     .As  to  dis- 

'Paper  presented  at  the  nniiual  meeting  of  the  Institution  of  Civil 
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advantages,  the  boiler,  coal  supply,  etc.,  add  con- 
siderably to  the  weight;  they  are  not  available  at 
short  notice,  as  steam  cann<n  be  raised  in  less  than 
forty-five  minutes;  washing  f)tit  and  overhaul  «>f  the 
boiler  usually  takes  ab(»ut  six  hours  each  v.eck,  and 
where  the  water  is  not  suitable  the  boiler  is  likely  to 
give  trouble  b\   leaking  tubes,  priming,  etc. 

Petrol  Vehicles. —  The  author  has  used  both  steam 
and  i)etrol  vans  for  street  watering,  and  is  of  cfpin- 
ion  that  steam  vans  are  better  for  this  purfnisc  where 
they  are  convertible  for  general  haulage  purposes, 
but  that  petrol  motors  arc  better  where  they  arc 
used  only  for  street  watering.  The  latter  are  always 
available  for  instant  use,  cover  a  great  length  of  road 
in  a  given  time,  and  are  (|iiietcr.  The  majority  of 
motor  vehicles  used  for  municipal  work  arc  conver- 
tible. In  many  cases  they  are  used  during  the  sum- 
mer months  for  street  watering  and  during  the  re- 
mainder oi  the  year  for  general  cartage.  I'or  the 
former  i)urposc  it  is  the  author's  practice  to  use 
cylindrical  tanks  for  c|uantities  up  to  600  gallons  and 
rcctangidar  tanks  for  larger  quantities.  The  smaller 
tanks  arc  provided  with  petrol  motors,  which  are  used 
almost  entirely  for  street  watering  and  sewer  flushing. 
The  larger  tanks  generally  have  a  capacity  of  alMiut 
1,000  gallons  and  are  used  with  five-ton  steam  motors 
during  the  summer  only.  The  author  is  a  firm  be- 
liever in  rubber  tires,  except  for  vehicles  which  use 
bad  roads,  where  the  wear  and  tear  of  this  material 
is  likely  to  be  abnormal.  He  is  als<t  of  the  opinion 
that  it  pays  rather  to  ovcr-tirc  than  to  under-tire.  and 
it  is  his  practice  to  sjjccify  for  the  wheels  of  a  five-ton 
steam  vehicle  the  largest  rubber  tires  made  The  rul>- 
ber  tires  of  some  of  the  vehicles  under  his  control  are 
maintained  under  contract  at  a  charge  of  1  J^d.  per  car- 
mile  per  set  of  six  tires — twin  tires  on  driving  wheel.s. 
The  cost  of  this  arrangement  com|)ares  satisfactorily 
with  the  purchase  of  tires  outright.  The  authtir  has 
not  had  experience  of  any  petrcdcum  carburettor  suit- 
able for  petrol  vans,  but  has  found  this  fuel  quite 
satisfactory  for  motor  rollers,  which  are  comparatively 
slow-moving. 

Electric  Vehicles. — These  are  likclv  tn  he  of  ad- 
vantage for  the  collection  and  cartage  of  house  refu.>ie 
and  other  municipal  work.  The  Southend  corporatimi 
has  for  some  months  been  running  an  electric  om^ 
nibus  in  service  with  petrol  omnibuses,  and.  <in  a  test 
of  fourteen  double  journeys,  the  electric  vehicle  cov- 
ered 80  miles  at  an  average  speed  of  nearly  ')  miles  per 
hour,  including  stops.  The  route  was  undulating, 
with  sharp  gradients  in  places,  the  <  mnibus  \'as  we'l 
loaded  on  all  journeys,  and  the  current  consumption 
was  at  the  rate  of  1 :56  units  per  mile.  From  ex- 
perience up  to  date  it  appears  that  an  electric  omnibus 
will  cost  from  10  per  cent,  to  15  per  cent,  les.s  per 
omnibus  mile  than  a  petrol  omnibus.  One  great  ad- 
vantage of  the  electric  drive  is  that  a  skilled  driver  is 
not  re<iuircd.  I'or  the  collection  of  house  refuse  the 
Edi.son  .\ccumulator  Comjjany  suggests  3-ton  electric 
vans,  having  a  capacity  of  8  cubic  yards,  and  2-ton 
vans  having  a  capacity  of  8  cubic  yards.  The  .speed 
of  the  3-ton  vehicle  fully  loaded  is  given  as  8  to  9 
miles  and  of  tre  2-ton  as  10  miles.     The  weighing  and 
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tipping  at  the  destructor  is  estimated  to  occupy  5  or  6 
minutes.  The  larger  vehicles  are  proposed  for  the 
longer  and  the  smaller  for  the  shorter  distances.  Each 
size  vehicle  is  estimated  to  collect  and  deliver  to  the 
destructor  from  9  to  9^  tons  of  refuse  per  day.  The 
paper  concludes  with  some  valuable  figures  giving  es- 


timated cost  of  maintaining  and  nmning  2-ton  and 
3-ton  Edison  accumulator  vans  respectively,  and 
average  day's  cost  of  street  watering,  gulley  and 
street  flushing,  etc.,  (a)  by  steam  vehicles,  provided 
with  convertible  bodies,  and  (b)  by  petrol  vehicles, 
adapted  for  street  watering  and  sewer  flushing  only. 


The  Training  and  Work  of  the  Engineer 


By  H.  T    Wakeham 


THE  work  of  the  engineer  covers  an  extremely 
wide  field,  the  constant  extension  of  which 
renders  almost  every  department  of  physical 
science  a  necessary  and  fundamental  part  of 
a  course  of  education,  founded  upon  a  proper  basis 
of  mathematics,  for  those   entering   the   profession. 

To  a  theoretical  preparation  there  must,  before 
a  man  can  be  said  to  be  thoroughly  equipped  for 
his  work,  be  added  a  sound  practical  training  in  the 
particular  branch  of  the  profession  he  chooses  to  fol- 
low, or  wherein  to  specialize.  It  is  a  "long,  long 
way"  to  final  success,  but  in  this  way  only  can  an 
engineer  hope  to  succeed  in  his  work.  Such  a  train- 
ing will  enable  him  to  bring  to  bear  that  thought, 
concentration  and  economical  adaptation  so  necessary 
for  that  inventiveness  and  accommodation  to  cir- 
cumstances which  many  members  of  this  institution 
have  so  skillfully  displayed  in  the  past,  and  which 
have  been  the  means  of  helping  them  to  the  high 
positions  they  hold  in  the  profession,  which  positions 
they  have  so  hardly  won  by  efficient  work  and  con- 
stant application.  The  measure  of  a  man's  theoretical 
knowledge  is  proved  by  his  success  before  a  board  of 
examiners,  but  practical  experience  can  onh'  be  ob- 
tained in  the  workshop  and  on  works  of  construction, 
where  a  man  will,  if  at  all  of  an  observant  nature, 
quickly  see  how  and  where  his  theoretical  ideas  re- 
(|uire  modifications  to  meet  actual  constructional 
conditions.  \\'hile  I  think  it  is  absolute  necessary  for 
a  sound  theoretical  training  to  be  afforded  to  be- 
ginners in  the  profession,  I  must  confess  that  I  have 
a  sneaking  liking  for  the  man  who  possesses  ideas 
prompted  by  practical   work. 

If  I  may  be  allowed  to  address  a  few  words  to 
the  younger  brethen,  I  would  say,  select  as  models 
two  or  three  of  the  more  successful  practitioners  of 
the  institution  and  follow  their  examples.  By  so  doing 
success  will  probably  ensue.  "Rome  was  ni->t  built  in 
a  day";  neither  will  the  higher  positions  in  the 
municipal  and  count}'  engineering  world  be  won  in 
a  day's  work.  Such  positions  are,  however,  always 
open  to  those  who  care  to  take  the  trouble — as  our 
American    friends    would   say — "to   get   there." 

I  would  also  impress  upon  the  younger  members 
the  necessity  for  visiting  works  during  the  prepara- 
tion of  materials  and  (during  the  actual  construc- 
tional operations.  The  measure  of  a  man's  know- 
ledge cannot  always  be  judged  from  the  length  of 
his  experience.  For  instance,  two  men  may  go 
through  exactly  the  same  job,  and  at  the  end  one  of 
the  two  may  show  a  much  greater  knowledge  of  both 
its  principles  and  details  than  the  other.  This  arises 
from  the  degree  of  observation  exercised  by  both 
men.  Where  one  fails  in  this,  another  succeeds. 
Much    can   therefore   be   gained   by   observation,    and 
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fhe  more  visits  that  are  made  to  works  in  progress 
the  more  knowledge  will  be  gained  by  the  ob.servant 
student. 

While  offering  a  word  of  encouragement  to  those 
juniors  who  have  already  started  their  professional 
careers,  it  would  not  perhaps  be  out  of  place  if  I  also 
tendered  a  few  remarks  on  the  advantages  of  the 
engineering  profession.  With  the  world  power  of 
England — such  as  is  held  by  no  other  nation — its  vast 
possessions,  its  interest  and  influences,  there  is  an 
almost  unlimited  field  for  a  display  of  energy  by  men 
who  possess  constructive  ability  and  capacity.  In 
comparison  with  other  professions,  engineering  offers 
many  opportunities  for  men  to  gain,  not  only  a  good 
living,  but  to  rise  to  positions  of  eminence  in  life — 
positions  of  which  there  are  none  of  more  utility. 

The  most  successful  engineers  have  been  those 
who  have  been  decisive  and  courageous  in  their 
views,  and  who  have  possessed  tact  and  capacity  for 
hard  work.  In  addition  to  these  essentials,  a  con- 
stitutional condition  sufficient  to  withstand  all  kinds 
of  weather  and  physical  and,  mental  strain,  form 
necessary  attributes  if  a  man  is  to  succeed. 

With  regard  to  the  scholastic  work  of  a  boy  de- 
sirous of  entering  the  profession,  I  personally  think 
that  such  a  boy,  until  he  attains  the  age  of  sixteen 
or  seventeen  years,  should  be  well  grounded  in 
mathematics,  mechanics,  physics,  chemistry  and 
geometrical  drawing.  A  boy  at  the  age  of  seventeen 
who  can  pass  an  examination  equal  to  the  standard 
of  the  matriculation  examination  of  the  University  of 
London  should  (provided  he  continues  evening  classes 
during  his  pupilage)  very  quickly  make  headway, 
given  the  attainments  and  attributes  I  have  alread}' 
referred  to. 

Should  it  be  within  the  power  of  the  parents  to 
take  a  boy  from  school,  say  at  the  age  of  sixteen, 
and  send  him  direct  to  an  engineering  college  to  take 
a  science  degree  in  engineering,  or  to  an  engineering 
school  provided  with  laboratories  and  workshops,  it 
would  add  greatly  to  his  advantage.  He  would  in 
this  way  combine  theoretical  study  with  practice  of 
the  kind  he  would  obtain  in  an  engineering  works. 
This  knowledge  should  fit  the  boy  for  the  work  he 
would  afterwards  be  called  upon  to  perform  in  con- 
nection with  his  pupilage  in  a  manner  satisfactory 
to  himself,  and  would  remove,  to  a  great  extent,  the 
feeling  of  hopelessness  which  often  assails  some  pupils 
when  asked  to  proceed .  with  work  which  to  them 
appears  both  abstruse  and  difficult,  but  which  in 
reality  presents  no  difficulty  to  those  who  have  been 
sufficiently  well  grounded  in  their  preliminar\-  studies. 

On  the  other  hand,  yoimg  men  who  have  received 
a  college  training  must  not  forget  that  there  are 
many  things  which  they  cannot  have  learnt  during 
their  college  course,  and  that  it  will  take  years  of 
practical  experience  to     complete     their     engineering 
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education,   aiul   ciialilc   tlicin   to   lake   up   responsil^le 
positions. 

An  artivStic  draughtsman  who  lacks  that  con- 
structional knowledge  which  will  enable  him  to  pre- 
])are  a  sound  specification  explanatory  of  his  work 
will  not  he  able  to  keep  pace  in  the  world's  com- 
petition with  the  man  who  can  prepare  a  fairly  good 
drawing  with  a  specification  fully  explanatory  of  the 
I)ractical   wcjrk  he  desires  should  be  carried  out. 

The  wt)rk  of  the  engineer  is  fast  becoming  more 
and  more  technical  and  important,  and  with  the 
march  of  time  and  competition  it  appears  to  me  that 
the  best-trained  men  will  have  the  greater  chance  of 
success,  not  only  in  the  particular  branch  practised  by 
members  of  this  institution,  but  also  in  all  other 
l)ranclies. 

(ioing  l)riefly  int(^  the  history  of  engineering,  we 
find  that  one  of  the  first  works  of  magnitude  was 
carried  out  Ijy  those  of  whom  we  speak  as  "the 
ancients."  It  was  no  less  a  work  than  the  construc- 
tion of  the  canal  uniting  the  Red  Sea  with  the  Nile. 
That  canal,  we  are  told  by  Pliny,  was  originated  and 
begun  by  Leostris.  Others  say  that  the  work  was 
carried  out  by  Necos,  and  finished  by  Darius  1., 
52S  I'.C.  To  whomsover  the  work  may  be  i)rt)perly 
assigned,  its  existence  shows  that  engineers  were 
actively  at  work  many  centuries  ago. 

As  one  of  the  first  engineering  works  of  which  we 
have  an  authentic  record  was  in  connection  with  the 
Nile,  it  may  not  be  misplaced  if  1  recall  the  fact  that 
within  recent  years  a  stupendous  engineering  feat, 
kiKjvvn  as  the  Nile  dam,  was  carried  out  across  the 
same  river,  with  which  work  a  i)resent  eminent  mem- 
ber of  this  institution  was  conspicuously  connected. 

IVcviously  to  the  eighteenth  century  there  were 
many  celebrated  undertakings  carried  out  by  engi- 
neers, among  them  being  the  dome  of  St.  Mary's, 
Florence,  by  Brunelleschi,  and  the  dome  of  St. 
I'cter's,  Rome,  by  Michael  Angelo.  Cither  great  en- 
gineers who  practised  centuries  ago  were  San 
.Michalin,  the  supjiosed  inventor  of  the  military  bas- 
tion system,  and  I'agan  and  \'auban,  who  were  both 
celebrated  in   their  different  branches  of   work. 

During  the  eighteenth  and  nineteenth  centuries, 
and  also  in  our  own  time,  there  have  been  many  suc- 
cessful engineering  achievements  of  considerable 
magnitude  connected  with  which,  during  the  more  ad- 
vanced period,  both  past  and  present  members  of  this 
institution  were  engaged.  In  regard  to  .some  of  the 
achievements  for  which  members  have  been  respon- 
sii)le  one  may  refer  to  large  exten.sions  of  the  main 
drainage  works  of  the  Metroi)olis,  the  main  drainage 
works  Of  Frankfort-on-the-Main,  the  supply  of  water 
from  Wales  to  Liveriwol,  the  supi)ly  of  water  from 
Wales  to  Birmingham,  and  the  additional  supplies  of 
water  to  London.  The  Manchester  Ship  Canal,  the 
i'orth  15ridge,  the  Tay  Bridge,  the  Tower  Bridge,  the 
Simplon  Tunnel,  the  Severn  Tunnel,  the  Mersey 
tunnels  and  the  Thames  tunnels,  and  many  other 
works,  comprising  vast  undertakings  and  expendi- 
tures, have  also  been  carried  out  within  com- 
paratively recent  times. 

The  Victorian  era  saw  many  of  tiie  large  trunk 
railways  and  dainals  of  this  country  brought  linto 
operation,  while  it  appears  but  yesterday  that  the 
Great  Central  Railway  and  several  of  the  large 
metropolitan  tube  railways  were  completed  and  opened 
to  traffic.  The  original  construction  of  railways  in 
this  country  gave  a  great  impetus  to  the  work  of  the 
engineer.  Some  of  tiie  undertakings  which  made  such 
men   as  Stephenson,  Telford,   Brunei  and  others   fa- 


mous are  the  bridge  over  the  Tyne,  the  bridge  across 
the  Menai  Straits,  and  the  tubular  bridge  at  Saltash, 
which  monuments  appeal  to  us  to-day. 

Those  members  who  are  acquainted  with  the 
w(jrks  I  have  enumerated  may  with  jjride  arrogate  to 
themselves  the  satisfaction  of  being  connected  with  a 
profession  which  has  produced  men  of  the  capacity  o' 
those  who  carried  out  the  works  to  which  I  have 
referred. 


Causes  of   Metal   Bridge  Corrosion 

DlSCU.SSl.\'(i,  before  the  Fngineers'  .Society  of 
Western  I'enn.sylvania,  the  protection  of 
metal  structures,  Frederic  11.  Fay,  of  Fay, 
.Spofford,  &  Thorndike,  consulting  engineers, 
Boston,  pointed  out  that  the  corrosion  of  metal 
bridges  is  due  principally  to  one  or  more  of  four 
causes.  These  are  exposure  to  locomotive  gases;  ex- 
posure to  sea  water;  exposure  to  surface  water  leak- 
ing through  bridge  floors;  over.stress  of  the  metal,  by 
which  corrosion  has  been  hastened. 

The  condition  of  frequent  wetting  by  salt  water, 
followed  by  exposure  to  the  atomsphere,  is  a  severe 
test.  The  Neponset  bridge,  built  in  1877,  was  a  small 
two-leaf  trunnion  bascule  draw  span  with  wrotight- 
iron  girders.  The  counter-weighted  ends  of  the  gir- 
ders were  immersed  in  salt  water  whenever  the  bridge 
was  open  at  high  tide.  These  girders  were  painted 
frequently,  usually  with  red  lead,  and  the)'  continued 
in  service  thirty-two  years,  until  the  bridge  was  rc- 
I)uilt. 

I-aboratory  ex|)eriments  have  shown  that  steel 
stressed  beyond  its  elastic  limit  will  rust  more  rapidly 
than  steel  which  is  not  overstressed.  This  seems  to 
be  borne  out  by  experience  in  certain  cases  of  high- 
way bridges  carrying  constantly  increasing  street 
railway  loads.  When  heavy  cars  have  been  put  in 
service  over  these  structures  the  outstanding  legs  of 
the  flange  or  seat  angles  immediately  under  the 
stringers  have  been  found  to  rust  very  rapidly — mu<ii 
faster  than  the  metal  at  each  side  of  the  stringer. 


Recognition  of  the  Engineer 

For  years  the  B.  C.  branch  of  the  Canadian  Society 
of  Civil  Fngineers  have  been  concentrating  their  ef- 
forts upon  placing  the  engineer  on  a  better  footing,  so 
far  as  the  jiublic  recognition  of  his  merits  is  concerned. 
Their  efifotrs  would  a])pear  to  be  succeeding  in  part,  if 
one  can  place  a  favorable  construction  u|)on  the  im- 
portance the  Vancouver  Province  attaches  to  a  certain 
event  chronicled  in  the  following  paragraph : — 

Mr.  G.  Miles  I'ctors.  Government  Kngincer  in  charge  of 
the  False  Creek  dredging  operations,  had  blushes  blooming 
over  the  whole  length  of  his  six  feet  four  inches  to-day  when 
his  friends  and  acquaintances  became  aware  that  the  lengthy 
engineer  had  had  a  daughter  added  to  the  family.  The  Gov- 
ernment official  bore  his  honors  with  meekness  and  restraint 
but  he  is  infernally  proud  just  the  same. 

TiuK'  was  when  an  engineer  would  have  had  to 
have  more  inches  than  Mr.  Peters — and  more  daugh- 
ters than  one — to  have  merited  such  dignified  atten- 
tion at  the  hands  of  the  press. 


From  Mr.  W.  .\.  Littlejohn.  City  Clerk,  we  have  re- 
ceived a  copy  of  a  Municipal  Handbook  of  the  city  of  To- 
ronto for  1915.  This  valuable  publication,  which  is  issued 
annually,  contains  complete  information  on  practically  every 
phase  of  civic  activity,  as  well  as  many  practical  notes  and 
statistics  relating  to  constructional  developments. 
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Comparative  Building  Costs 

COMPARATIVE  figures  of  cost  always  ap- 
peal to  the  building  contractor,  and  those 
given  in  one  of  the  committee  reports 
presented  at  the  lumbermen's  mass  meeting 
recently  held  under  the  auspices  of  the  Forest 
Products  Federation  in  the  City  of  Chicago,  cannot 
fail  to  prove  of  more  than  ordinary  interest.  The 
report  in  question  dealt  with  the  comparative  prices 
of  building  construction,  and  was  prepared  by  J.  Nor- 
man Jensen,  architectural  engineer  of  the  building- 
department  of  Chicago. 

Mr.  Jensen  ])ointed  out  the  extreme  difficulty  of 
giving  comparative  costs  I)etween  residences  which 
are  built  of  frame  construction  and  those  built  oi 
other  types,  l)ut  in  order  to  obtain  a  comparison  be- 
tween the  cost  of  small  frame  and  brick  buildings  in 
the  City  of  Chicago,  an  architect  prepared  complete 
]ilans  and  specifications  of  (piite  a  number  of  one  and 
two-storey  buildings  and  then  obtained  bids. 

Since  in  making  any  comparison,  the  interior 
finish,  ])lumbing,  etc.,  is  assumed  to  be  the  same,  the 
final  analysis  is  in  the  cost  of  the  walls  of  the 
building.  The  cost  of  labor  and  materials  in  place, 
oi  the  walls  of  these  small  buildings,  exclusive  of  the 
plastering  of  the  walls,  runs  about  as  follows : 

Frame 

Sq.   ft. 

3x4  in.,   16  ill.  centres,  yellow  pine   studding    5c 

l.\6  in.  sheathing,  and  1  layer  of  paper   5c 

Cypress  drop  siding 5c 

Painting 2c 

Total    18c 

Brick 

8  in.  conuiion-brick  side  wall  "1  to  22c 

4  in.  face-brick  and  8  in.   common-brick   front 

wall    45   to   50c 

Stucco 

2x4  in.,  IH  in.  centres,  yellow  pine  studding   5c 

1x6  in.  sheathing,  and   1  layer  of  paper   5c 

Stucco  on  galvanized  wire  lath  12c 

Total    22c 

In  the  above  analysis  common-brick  is  estimated 
at  $16  to  $17  per  M.,  material  and  labor.  All  the 
above  prices  include  the  contractor's  profit.  From 
this  analysis  it  is  seen  that  the  cost  oi  the  common- 
brick  and  stucco  wall  is  about  the  same,  and  that  the 
walls  of  a  frame  l)uilding  cost  about  20  per  cent,  less 
than  cither  of  them ;  4-in.  face-brick  and  8-in.  com- 
mon-l)rick  front  wall  is  about  two  and  one-half  as 
expensive  as  a  frame  front  wall. 

In  each  case  in  which  a  frame  building  was  com- 
pared with  a  similar  brick  building  the  size  of  rooms, 
plumbing,  trim,  interior,  finish,  etc.,  were  identical. 
In  all  cases  the  frame  building  had  a  shingle  roof 
while  the  brick  structure  was  jjrovided  with  a  non- 
combustible,  roof.  The  average  of  these  bids  on  these 
buildings   was  as  follows: 

Frame         Brick 

One-storey  cottage,  22x30  ft $1,719         $1,823 

One-storey  cottage,  20x36  ft 3,394  2,684 

One-storey   cottage,   21x48   ft 3.419  3,906 

Two-storey   flat,         24x34   ft 4,185  4,564 

From  these  figures  it  will  be  seen  ihnt  the  cost  of 
the  frame  biiildlng  vvas  about  10  per  cent,  less  than 
a  similar  brick  building. 

The  substitution  of  inferior  materials,  or  the  using 


of  materials  less  in  quality  or  qi-.antity  than  that  called 
for  in  the  specifications,  is  knowri  to  the  constructor 
as  "skinning  the  job."  This  is  one  of  the  factors 
which  is  helping  to  legislate  against  the  use  of  lum- 
l^er  in  mill  constructed  buildings.  A  specification  is 
drawn  up  intending  to  obtain  the  best  grade  of  ma- 
terial. Some  enterprising  dealer,  or  C(;ntractor,  or 
other  party,  deliberately  places  an  order  for  an  in- 
ferior lumber.  The  mill  man  either  does  not  know  or 
does  not  care  about  the  deception.  Tlie  luml)C'-  gets 
on  the  job,  and  then  tlie  trouble  l)egins.  The  ;nchi- 
tect  or  engineer  condemns  the  sticks  sent,  but  the 
owner  needs  his  building  in  a  hurry  and  accepts  the 
lumber  under  protest.  The  architect  listens  more  at- 
tentively to  the  concrete  man  on  the  next  job,  and  the 
linnbcr  salesman  wonders  why  he  does  not  get  any 
more  orders  out  of  that  architect's  office.  'i'lie 
architect  can  watch  the  local  materials  which  go  into 
his  concrete  building,  but  he  d(jes  not  intend  to  stand 
over  the  mill  man  perhaps  a  thousand  miles  from  Ins 
office. 

With  regard  to  the  cost  of  what  is  known  as  mill 
construction  as  compared  with  other  types  of  con- 
struction, it  may  be  stated  that  one  advantage  of  the 
former  is  lower  cost.  Perhaps  the  best  way  to  coni- 
P'are  costs  is  to  mention  a  number  of  actual  bids  on 
completed  structures.  In  a  certain  large  architect's 
office  a  design  was  prepared  of  a  building  which  was 
to  be  erected  in  an  old  manufacturing  district  in 
Chicago.  The  building  was  five  storeys  and  basement 
high,  100  by  100  feet,  and  designed  for  280  lbs.  live 
load.  The  ])anels  in  the  standard  mill  design  were  14 
by  16  feet,  and  brick  bearing  walls  were  used  through- 
out. The  concrete  building  of  the  same  height  and 
size  was  designed  in  the  most  economical  ty])c  of  flat 
slab  concrete  skeleton  construction.  The  actual  bid 
for  the  mill  constructed  building  was  $65,100  and  for 
the  concrete  type  $72,200. 

Another  building  seven  storeys  and  basement 
high,  68  by  75  feet,  was  designed  for  150  lbs.  live  load. 
The  panels  in  both  designs  in  this  case  were  18  by  16 
feet.  The  mill  constructed  building  cost  $63,400,  and 
the  concrete  building  $75,300. 

If  wood  floors  had  been  required  in  these  build- 
ings, the  difference  between  the  mill  and  the  con- 
crete prices  would  have  been  greater  than  ever.  In 
the  buildings  which  were  compared,  the  elevators, 
heating,  lighting,  sprinkler  equipment,  etc.,  were  the 
same. 

It  is  useless  to  attempt  to  make  a  sweeping  state- 
ment as  to  how  much  a  mill  constructed  building 
should  cost  per  cubic  foot,  or  square  foot,  or  a  con- 
crete building  on  the  same  basis.  Sometimes  a  mill 
constructed  building  of  a  certain  area  would  ha\e  to 
be  divided  by  a  brick  wall  with  fireproof  doors,  from 
basement  to  roof.  A  similar  concrete  building  would 
not  require  this  dividing  wall,  according  to  building 
ordinances.  The  cost  of  this  brick  wall  alone  would 
offset  part  of  the  cost  of  the  concrete  building.  The 
l)est  that  can  be  done  is  to  take  all  the  known  facts 
into  consideration,  and  try  to  arrive  at  general  con- 
clusions, based  on  a  great  many  comparative  designs, 
and  on  the  experience  of  the  best  architects  and 
builders. 

The  writer  has  before  him  a  long  list  of  build- 
ings constructed  within  the  last  four  3'ears  in  a  newly 
developed  manufacturing  district  in  Chicago.  The 
vast  majority  of  these  buildings  are  of  the  mill  con- 
structed type,  ranging  in  cost  from  $15,000  to  $225,- 
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000.  The  cost  ])cr  ciiljic  foot  ranj^ed  from  6c  to  lie 
and  ])er  s(|iiare  ftjot  80c  to  $1.70. 

Tlie  raiiffc  of  C(jsts  is  so  {^reat  tliat  no  gen- 
eralization can  he  made  on  them  only.  The  point 
which  the  writer  wishes  to  mal<e  is  that  these  biiild- 
injjjs  were  built  of  mill  construction  in  preference  to 
concrete  or  other  type  of  construction.  In  a  fjreat 
many  cases  these  buildings  were  designed  in  othei 
types  of  construction  besides  mill.  The  same  exterior 
walls,  the  same  mechanical  equipment,  the  san'c 
s])rinklcr  system,  etc.,  was  u.sed  throughout,  the  only 
variation  being  the  type  (jf  floor  construction  ado|)ted 
r.y  comparing  the  costs  of  the  different  ty])es  of  con- 
struction, the  following  conclusions  were  reached: 

With  column  spacing  not  exceeding  16  feet,  mill 
Constructed  buildings  designed  for  100  lbs.  live  load 
cost  20  i)er  cent,  less  than  concrete  buildings;  for  l.iO 
lbs.  live  load,  \5  per  cent,  less,  and  200  lbs.  live  load 
alxiut  10  per  cent.  less.  When  the  live  load  was  350 
ll)s.  or  over  a  concrete  building  was  cheaper.   , 

It  was  stated  that  the  above  analysis  was  based 
on  column  s))acing  of  16  feet  or  less.  When  the  re- 
quired colunui  sjiacing  in  any  building  is  greater  than 
16  feet,  the  relative  economy  of  mill  constructi<;n  dis- 
ai)pears.  It  has  been  found,  however,  that  the  col- 
umn spacing  of  16  feet  is  anii)le  enough  for  tiie  vast 
majority  of  manufacturing  and  other  mercantile  i)usi- 
nesses.  The  live  load  mentioned  is  the  load  per 
square  foot  which  can  be  safely  ])ut  on  top  of  the 
fitjor.  This  live  load  is  usually  the  weight  of  ma- 
cliinery,  or  goods  ])laced  on  the  fU)or.  l'"or  most  ligiit 
manufacturing  buildings  a  live  load  of  100  Ihs.  per 
s<|uare  foot  is  sufficient,  and  for  75  per  cent,  of  the 
buildings  used  ft)r  storage  purposes  200  lbs.  per 
square  fot)t  is  all  that  will  ever  l)e  placed  on  the  floors. 
So  the  'column  spacing  and  the  loads  cover  most  of 
the  cases  which  may  arise. 

.Another  i)oint  which  determines  the  adoption  of 
mill  constructed  building  in  jireference  to  concrete  is 
the  fact  that  in  t)rdiuary  lines  of  business  the  rate  of 
insurance  on  a  sjirinkled  mill  constructed  building  and 
contents  runs  about  25c,  while  the  rate  on  a  con- 
crete building  and  contents,  uns])rinkled,  runs  about 
45c.  The  rate  on  both  types  of  construction, 
sprinkled,  is  about  the  same,  but  the  cost  if  install- 
ing the  sprinkler  system  in  the  concrete  building 
makes  the  total  cost  still  higher  in  comparison  with 
a  mill  building.  .\  concrete  building  in  which  wooden 
floors  are  used  cannot  compete  with  mill  con- 
struction. 


Examination  of  concrete  exposed  to  severe  heat 
in  the  course  of  the  fire  at  the  lulison  works,  showed 
that  the  material  generally  was  very  hard  and  gave  no 
evidence  of  calcination.  The  dehydration  observed  on 
the  surface  did  not  extend  into  the  mass  of  the  con- 
crete, the  strength  of  which  remained  unimpaired.  A 
special  committee  appt>inted  to  investigate  the  fire  state 
that  "considering  the  extraordinary  conditions  sur- 
roiuuling  this  tire,  the  behaviour  of  the  concrete  build- 
ings was  highly  satisfactory  and  constituted  an  ex- 
cellent demonstration  of  the  merits  of  concrete  as  a 
fire-resisting  building  material." 


The  Use  of  Sandstone  in  Building 

ONE  of  the  varieties  of  stone  that  has  been  in 
im])ortant  use  for  structural  and  decorative 
purposes  ever  since  the  dawn  of  civilization 
is  sandstone.  This  is  of  very  wide  occurrence, 
being  found  in  almost  every  country,  and  it  has  such 
diversity  of  color  and  texture  that  it  would  naturally 
be  chosen  for  architectural  use,  says  Stone.  Besides 
its  beauty,  sandstone  has  been  commended  to  the  build- 
er by  its  great  durability  and  its  resistance  to  attacks 
by  fire  and  the  acids  of  the  atmosphere.  Many  of  the 
most  notable  buildings  that  have  come  down  from 
antiquity  are  of  sandstone.  Temples  and  statues  in 
ancient  I'-gy|)t  were  cut  in  this  material,  although  the 
patient  craftsmen  were  just  as  willing  to  carve  lime- 
stone, granite,  or  even  the  intractable  basalt  and  \Hir- 
phyry. 

In  Persia  and  the  various  countries  of  Asia  Minor, 
gigantic  structures  were  reared  in  sandstone,  the  ruins 
of  which  have  survived  to  awaken  our  admiration  and 
wonder.  The  remarkable  rock-cut  temples  and  tombs 
of  Arabia  Petra  are  carved  entirely  from  great  cliffs 
of  sandstone.  The  stone  is  a  beautiful  and  delicate 
])ink  in  color,  with  occasional  markings  in  yellow,  and 
the  effect  of  rich  carvings  in  such  a  material  can 
scarcely  be   imagined. 

In  later  times,  sandstone  was  used  very  generally 
for  cathedrals  and  churches  in  l-'ngland  and  on  the 
Continent.  This  made  it  possible  to  produce  effects 
not  only  in  stone  of  yellow  and  grey  but  also  in  brown, 
pink  and  red,  and  striking  ccjntrasts  were  available. 
It  is  only  within  the  past  few  years  that  the  present 
generation  has  learned  the  lesson  of  the  excellent  ef- 
fects of  polychn)matic  construction  which  might  have 
been  drawn  long  ago  from  the  work  of  our  forefathers. 
The  varying  ct)lors  o(  marble  and  sandstone  enabled 
them  freely  to  ajjply  i>olychromy,  both  structural  and 
decorative. 


A  Mark  Twain  Story 

When  Mark  Twain  in  his  early  days  was  editor 
of  a  Missouri  paper,  a  superstitious  subscriber  wrote 
him  saying  that  he  had  found  a  spider  in  his  papei', 
and  asking  him  whether  that  was  a  sign  of  good  or 
bad  luck.  The  humorist  wrote  him  this  answer  and 
printed  it : — 

'Old  Subscriber:  Finding  a  spider  in  your  paper 
was  neither  good  luck  nor  bad  luck  for  you.  1  ne 
spider  was  merely  looking  over  our  page  to  see  which 
merchant  is  not  advertising,  so  that  he  can  go  to  that 
stt)re,  spin  his  web  across  the  dtK)r,  and  lead  a  life  oi 
luidisturbed  peace  ever  afterwards." 


Some  of  the  nu)dern  theories  for  reinforced  con- 
crete design  are  not  ])ractical  and  do  not  give  the  de- 
signer any  means  of  knowing  what  factor  of  safety  his 
constructions  have,  and  prevent  a  sound  develoi)ment 
of  the  art  of  reinforced  concrete  construction. — L.  J. 
Meusch,  Chicago. 


Investigation  in  connection  with  electrolytic  action 
on  fifteen  hundred  concrete  poles  on  the  Utica-Syra- 
cuse  lines  of  the  New  York  State  railways  during  the 
last  five  years  show  of  these  poles  only  three  developed 
defects,  which,  upon  investigation,  jiroved  to  be  di- 
rectly traceable  to  leakage  of  the  f)0()-volt  trolley  cur- 
rent through  the  reinforcing  rcnl  to  earth.  In  everv 
case  ample  warning  of  the  failure  was  given  by  the 
gradual  cracking  of  the  concrete  long  before  the  pole 
was  liable  to  fail  altogether.  The  main  interest  of  the 
investigation  is  the  conclusive  manner  in  which  it  con- 
tradicts the  gloomy  forebodings  sometimes  expressed 
by  the  opponents  of  reinforced  concrete  on  the  subject 
of  electrolysis. 
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The  Efficient  Control  of  Reinforced  Concrete 

Construction 


A  number  of  casualties  liave  attended  construc- 
tion in  concrete.  A  sudden  collapse  of  a  portion  of  a 
reinforced  concrete  building  in  a  large  city,  attended 
with  loss  of  life  of  workmen,  generates  in  the  public 
mind  a  fear  of  concrete  construction  ;  and  a  prospec- 
tive builder  is  likely  to  resort  to  a  less  permanent 
and  less  fitting  style  of  building  because  of  the  un- 
certainty. He  knows  that  a  concrete  building  is  ser- 
viceable and  permanent  after  the  cement  has  set, 
but   he   fears   the   risk   arising   during  constructit)n. 

Structural  engineers,  on  the  other  hand,  know 
that  the  percentage  of  failures  is  small,  and  the  ac- 
cidents to  be  avoidable. 

Dangerous  conditions  in  reinforced  concrete 
construction  arise  from  (1)  inadequate  designs;  (2) 
defective  materials,  and  (3)  imfavorable  weather 
conditions  and  lack  of  care  under  those  conditions. 

All  of  these  elements  may  be,  and  are,  controlled 
in  the  larger  cities  by  building  codes  and  active  in- 
spection. For  instance,  in  the  city  of  Chicago,  which 
has  an  unusually  efficient  and  watchful  building 
department,  there  have  been  no  serious  failures  of 
reinforced  concrete  buildings  under  construction.  In 
this  city  designs  are  checked  over  very  carefully  to 
see  that  they  conform  with  the  conservative  practice 
established  by  the  building  code  of  that  city. 

It  is  in  the  smaller  cities,  that  are  not  large 
enough  to  demand  permanent  buildings,  but  without 
building  codes,  that  the  most  dangerous  conditions 
obtain. 

ITie  building  codes  are  thought  to  be  too  con- 
servative by  some  designing  engineers  of  companies 
interested  in  the  sale  of  materials.  For  instance, 
while  these  codes  generally  permit  16,000  lbs.  stress 
per  square  inch  upon  ordinary  reinforcing  steel,  some 
designers  will  increase  this  to  20,000  lbs.  where  the 
code  does  not  prevent,  and  under  circumstances  where 
the  sale  of  the  material  depends  upon  a  low  total 
])rice. 

Many  buildings  have  been  erected  under  designs 
that  are  not  conservative  and  yet  have  given  good 
service.  Their  construction  has  been  under  favorable 
conditions  with  reference  to  cement,  sand,  weather 
conditions,  and  skill  of  workmen ;  and  the  lack  of 
factor  of  safety  in  design  has  been  counter-ljalanced 
by  the  increased  factor  of  safety  in  materials. 

Codes,  however,  must  recognize  average  condi- 
tions. The  architect  or  structural  engineer  or  com- 
mercial firm  supplying  material,  who  has  drawn  upon 
the  factor  of  safety  in  design,  and  then  has  met  un- 
expected conditions  in  the  materials,  weather  ccju- 
ditions,  etc.,  and  has  a  failure  on  liis  liands,  is  cer- 
tainly in  a  weak  position. 

The  larger  number  of  failures  of  concrete  build- 
ings occur  during  the  late  fall  when  the  low  tem- 
l)erature  and  wet  weather  prevent  the  cement  from 
hardening  properly.  At  this  time,  too,  the  owner  is 
anxious  to  get  into  the  building.  Every  one  is  in 
haste ;  forms  are  struck  before  the  concrete  is  hard 
enough  t<j  sup])ort  the  floors  above ;  the  roof,  which 
is  often  the  weakest  part  of  the  design,  is  being 
covered  with  cinders  into  which  the  rain  seeps.  In- 
stead of  weighing  45  lbs.  per  cubic   foot,  the   weight 

»By  W.  K.  Hatt,  In  the  Ohio  Architect. 


of  these  cinders  may  run  up  to  100  lbs.  per  cubic 
feet.  Then,  too,  the  plumber  may  seriously  overload 
a  portion  of  the  floor  with  piles  of  pipes,  may  even 
remove  a  form  support.  Under  these  conditions  it  is 
no  wonder  that  failures  occur.  In  the  presence  of  these 
unfortvuiate  failures  a  designer  who  has  furnished  a 
conservative  design  is  in  a  strong  position. 

The  writer  has  investigated  and  made  reports 
upon  several  failures  in  which  it  has  been  necessary 
to  criticise  the  design.  In  some  of  these  cases  the 
architect  has  originally  made  a  conservative  design 
with  sufficient  materials  and  proper  connections.  The 
sales  engineer  of  a  company  supplying  steel  has 
afterward  prevailed  upon  the  architect  and  owner  to 
allow  a  substitute  design.  The  latter  is  shaved  down 
to  the  lowest  limit,  involving  high  stress  in  steel, 
short  laps  for  bond,  and  defective  continuity.  While 
the  substitute  design  will  save  in  the  cost  of  steel, 
the  per  cent,  saved  on  the  cost  of  the  entire  build- 
ing is  usually  small  and  will  no  justify  the  risk  of 
the  entire  structure. 

While  recognizing  the  fact  that  methods  of  con- 
struction and  dimensions  of  structures  proceed  parti}' 
upon  experience  and  the  desire  for  economy,  the 
writer  urges  that,  in  the  case  of  reinforced  concerte, 
designs  should  follow  building  codes  and  the  report 
of  the  conservative  practice  as  fixed  by  the  joint  com- 
mittee on  concrete  and  reinforced  concrete  which  has 
recently  been  adopted  by  the  American  Society  of 
Civil  Engineers  and  the  American  Society  for  Testing 
Materials. 

The  standard  designs  of  some  of  the  constructing 
companies  are  also  reliable  and  conservative.  A 
special  mention  might  be  given  to  the  Kahn  stan- 
dards of  the  Trussed  Concrete  Steel  Co.,  Detroit,  and 
those  of  the  Corrugated  Bar  Co.,  Buffalo,  for  the 
dimensions  of  beams  and  girders  of  ordinary  floors 
and  roofs. 

The  codes,  however,  are  naturally  behind  hand 
in  respect  to  the  newer  forms  of  construction,  such  as 
the  so-called  "flat  slab"  design. 

In  construction  with  new  materials  the  tendency 
is  to  follow  forms  that  have  been  developed  for  old 
materials.  Thus  the  first  reinforced  concrete  build- 
ing used  the  old  wooden  construction  of  girders,  floor 
l)eams,  and  slal)s  between  the  latter. 

In  another  line  the  first  railway  coaches  were 
patterned  after  stage  coaches. 

Reinforced  concrete,  however,  is  continuous,  like 
the  old  constructions. 

The  flat  slab  (designs  omit  girders,  and  floor 
beams.  There  is  a  continuous  slab  over  the  entire 
floor,  and  it  rests  upon  and  is  monolithic  with  the 
expanded  heads  of  the  columns. 

The  steel  is  disposed  in  either  a  four- way  sys- 
tem or  a  two-way  system. 

These  constructions  are  usually  patented.  Ad- 
vantages are  (1)  the  better  lighting  of  the  room, 
(2)  the  increased  head  room,  (3)  decreased  storey 
height,  (4)  more  simple  installation  of  sprinkling 
systems,  (3)  simpler  form  work,  and  (6)  a  construc- 
tion more  in  keeping  with  the  material. 

Tlie  constructicjn  is  generally  considered  more 
suitable  for  loads  up  to  500  lbs.,  and  columns  spac- 
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iiif^  lip  t<j  24'  tlian  for  larger  loads  and  wider  spacing. 
When  the  panel  becomes  rectangular  instead  of 
square,  the  long  side  should  not  exceed  the  short 
side   more  than   1-3  part. 

The  depth  of  slab  should  be  at  least  1-30  the  span 
between  colunin  centres. 

The  design  of  the  e.\i)aii<Ied  head  of  tlie  column 
needs  attention.     It  should  be  stiff. 

The  steel  is  in  the  bottom  of  the  slab  at  the 
centre  of  the  i)anel,  and  passes  up  to  the  top  of  the 
slab  near  the  quarter  point  of  the  span. 

The  steel  that  ]Jasses  from  one  panel  to  another 
should  laj)  well  over  into  the  next  span  at  least  60 
diam.  beyond  the  edge  of  the  column  caj).  And  where 
both  bars  are  counted  upon  as  reinforcing  over  the 
column,  they  should  kee])  well  u|)  in  the  top  of  the 
slab  over  the  column,  and  run  60  diam.  beyond  the 
quarter  point  of  the  span. 

■The  amount  of  steel  should  be  about  the  same 
in  the  various  patented  arrangements  for  given  loads 
and  si)ans. 

Over  the  column  head,  the  amount  of  steel  should 
be  sufficient  to  resist  an  external  bending  moment 
equal  to  1-l.S  W/L  (for  interior  square  panel)  ;  where 
W=total  load,  live  and  dead,  on  panel ;  L=span  centre 
to  centre  of  column  along  direct  line. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coait 


Carbon-Paper  Tracings  for  Blue-Printing 

AN  interesting  expedient  was  adopted  by  Lloyd 
T.  Kmory,  of  Philadelphia,  Pa.,  for  getting 
out  a  set  of  working  plans  in  a  hurry,  and  is 
described  in  Engineerings  News.  The 
only  drawing  materials  on  hand  were  two  triangles, 
a  hard  pencil  and  a  scale,  (jetting  some  tough  tissue 
l)aper  from  a  dressmaking  establishment,  he  first 
made  the  drawings  in  pencil  on  the  tissue  paper, 
then  laid  some  sheets  of  carbon  paper  face  up  on 
the  table  with  the  tracings  over  them  and 
retraced  all  the  lines  of  the  drawings,  thus  back- 
ing them  with  the  imprint  of  the  carbon.  Only  48 
hours  was  available  for  the  set  of  plans.  In  20  h<jut.>, 
straight  work  they  were  completed,  and  time  enough 
was  left  to  get  them  printed  in  the  blue-printing 
room  of  a  local  shop.  He  had  since  used  the  idea 
extensively. 

The  claim  is  made  that  with  carbon  tracing  a 
paper  drawing  can  be  done  in  one-fourth  or  one-third 
the  time  of  making  an  ink  tracing;  but  not  all  drafts- 
men will  agree  on  this  point.  In  any  event  the 
method  is  ai)plicable  only  to  simple  drawings — large- 
scale  details  and  the  like — and  not  to  drawings  with 
fine  detail,  etc. 

When  several  drawings  with  the  same  foundation 
work  but  with  alternative  details  are  to  be  made,  a 
modification  of  this  method  might  be  applied,  using 
double-faced  carliou  pa|)er  and  two  or  nn)re  sheets 
of  jiajier. 


Extensive  public  and  private  works  arc  in  progress  in 
many  parts  of  New  Brunswick.  The  contract  has  lieen  award- 
ed by  tlie  Provincial  (iovernnient  for  the  construction  of  a 
new  l)ridge  across  the  I'etitcodiac  at  Moncton.  The  con- 
tractors are  already  on  the  ground  and  hope  to  have  the  sub- 
structure well  advanced  before  cold  weather  sets  in.  Three 
large  churclies  are  in  course  of  erection  at  Moncton.  A 
school  building  of  large  size,  and  a  city  hall  and  market  arc 
also  planned.  Rathurst  lias  awarded  the  contract  for  an  ex- 
tensive water  and  sewerage  plant.  The  contract  price  is 
al)out    $1:11,000. 


John  (;.  Scurry,  a  railroad  engineer,  widely  known  on 
the  Pacific  Coast,  died  last  week  at  Seattle.  The  late  Mr. 
Scurry  was  seventy  years  of  age. 

On  the  recommendation  of  Mr.  M.  J.  Butler,  the  Montreal 
Council  have  decided  to  expend  (360,000  on  the  construction 
of  a  retaining  wall  on  the  north  side  of  the  filtration  plant. 

Mr.  W.  A.  McLean,  Chief  Engineer  of  Highways  for  the 
Province  of  Ontario,  has  submitted  a  report  in  connection 
with  the  completion  of  the  Toronto-Oshawa  road,  which  he 
estimates  would  cost  nearly  $300,000. 

The  new  factory  which  is  to  be  erected  at  Hamilton, 
Ont.,  for  the  T.  Eaton  Company,  Limited,  is  to  cost  $150,000. 
The  proposed  building  is  L-shaped  in  design,  four  storeys 
high,  of  reinforced  and  brick  construction. 

Although  by  no  means  brisk,  there  is  a  slight  improve- 
ment in  the  builders'  supply  trade  of  Montreal.  This,  of 
course,  is  the  busiest  period  of  the  season,  and  the  local 
demand,  together  with  buying  from  the  province  of  Quebec, 
has  helped  to  make  the  situation  more  favorable. 

The  Mayor  of  Toronto  is  authority  for  the  statement 
that  the  last  obstacles  in  the  way  of  constructing  the  new 
Union  Station  at  Toronto  have  been  removed.  He  states 
that  the  Toronto  Terminal  Company  is  now  in  possession 
of  ample  funds  and  that  the  contractors,  the  Lyall  Construc- 
tion Company,  are  ready  to  go  on  with  the  work. 

With  the  name  of  Boving  Hydraulic  and  Engineering 
Company,  Limited,  J.  B.  Flavelle,  W.  Flavelle,  D.  McLean. 
J.  Carew,  and  T.  H.  Stinson,  all  of  Lindsay,  Ont.,  have  in- 
corporated a  company  for  the  purpose  of  carrying  on  the 
business  of  mining,  electrical,  mechanical,  hydraulic  and 
civil  engineers  and  contractors.  The  capital  stock  of  the 
new  company  is  $500,000. 

Mr.  F.  Mc.Arthur,  City  Engineer  of  Regina.  is  leaving 
the  West  shortly  to  return  to  Guelph  as  City  Engineer.  This 
is  the  second  time  that  Mr.  Mc.^rthur  has  been  City  Engineer 
of  Guelph  so  that  he  has  the  particular  advantage  of  being 
familiar  with  engineering  conditions  in  the  Royal  City.  He 
first  went  to  Guelph  as  City  Engineer  in  1898.  fresh  from 
graduation  at  Queens  University.  Kingston,  and  went  to  Re- 
gina three  years  ago. 

The  Canadian  steel  industry  would  appear  to  have  great 
possibilities  according  to  a  report  given  out  last  week  in 
Montreal  by  Mr.  A.  M.  Rogers,  who  had  just  returned  from 
a  tour  through  Nova  Scotia.  Mr.  Rogers  is  authority  for  the 
statement  that  both  the  Dominion  Steel  Corporation  and  the 
Nova  Scotia  Steel  Corporation  are  working  full  blast,  having 
tremendous  war  orders.  They  are  engaged  in  making  rails, 
rods,  billets,  and  nails,  and  the  Dominion  Company  are  also 
manufacturing  toln.d.  the  new  high  explosive  base  secured 
from  coal  tars. 

Mr.  Angus  Smith.  City  Engineer  of  Prince  .Arthur.  Sask.. 
has  received  the  degree  of  C.  E.  from  the  University  of 
Toronto.  Mr.  Smith  graduated  from  the  School  of  Science 
in  the  year  1894  and  has  been  constantly  engaged  in  muni- 
cipal engineering  since  that  date.  It  is  of  interest  to  note 
that  Mr.  Smith  has  the  distinction  of  having  built  the  only 
sea  walls  for  foreshore  protection  in  Canada— one  the  Dallas 
Road  sea  wall  and  the  other  the  Ross  Bay  sea  wall  at  \ic- 
loria,  B.  C.  the  former  being  1,700  feet  long  and  the  latter 
;i.800  feet  long.  These  walls  were  built  at  the  same  time. 
but  they  are  absolutely  different  in  d«sign— each  being  suit- 
able for  its  particular  situation.     The  structures  have  with- 
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stood  severe  storms  during  the  past  four  years  and  they  are 
considered  one  of  the  engineering  points  of  interest  at  the 
coast. 

Preparations  are  heing  made  for  the  installation  of 
equipment  in  the  rooms  set' apart  for  the  Ceramic  Laboratory 
at  Toronto's  new  Technical  School.  A  kiln  will  be  con- 
structed under  the  direction  of  Mr.  A.  F.  Greaves-Walker,  of 
the  Sun  Brick  Company.  The  design  is  the  same  as  that 
made  by  Mr.  Walker  for  the  new  Government  testing  plant 
at  Ottawa  and  erected  under  the  direction  of  Mr.  Joseph 
Keele.  A  re-press  is  being  presented  l)y  Mr.  J.  E.  Frid,  pre- 
sident of  the  C.  N.  C.  P.  A.  H.  C.  Baird,  Son  &  Company, 
of  Parkhill,  Ont.,  will  supply  a  No.  2  Kells  machine  with  clay 
feeder,  and  an  8  x  20-in.  end  delivery  pugmill,  together  with 
the  necessary  cut-oflf  tables  and  dies.  This  equipment  will  be 
installed  at  an  early  date,  and  will  be  ready  for  the  1)eginning 
of  the  course  in  ceramics  this  fall.  The  Sun  Brick  Company, 
of  Toronto,  are  giving  a  Martin  upright  six-brick  stock  ma- 

The  Canadian  Western  Foundry  and  Supply  Company  is 
the  name  of  a  new  corporation,  organized  and  financed  by 
Alberta  men,  which  will  form  an  important  addition  to  Cal- 
gary's industrial  concerns.  The  new  company  has  liecn 
formed  by  an  amalgamation  of  the  International  Supply 
Company,  of  Medicine  Hat,  the  Western  Foundry  and  Equip- 
ment Company,  of  Calgary,  and  the  Canadian  Equipment  and 
Supply  Company,  of  Edmonton  and  Calgary.  It  is  capital- 
ized at  $1,000,000  and  its  officers  are  as  follows:  President,  W. 
H.  McLaws;  Vice-President,  T.  A.  McAuley;  Treasurer,  F. 
Leslie  Bell;  Secretary,  A.  T.  MacWilliam;  Manager,  Geo.  A. 
Mackenzie.  The  company  will  handle  plumbing  and  heating 
supplies,  builders'  supplies,  railway  contractors'  supplies,  oil 
and  gas  well  supplies,  and  heavy  foundry  and  brass  work. 
They  will  make  a  specialty  of  heating  and  ventilating  returns 
for  schools  and  churches.  The  company's  plant  at  Medicine 
Hat  is  now  working  night  and  day  making  high  explosive 
shells  for  the  army. 


The  Passing  of  a  Great  Engineer 

Sir  Sandford  Fleming,  the  distinguished  engineer  who 
was  regarded  as  the  Dean  of  the  profession  in  Canada  and 
as  "the  father  of  the  Canadian  Pacific  Railway,"  died  last 
week  at  Halifax,  N.  S.,  at  the  advanced  age  of  88.  Born  at 
Kirkcaldy,  in  Fifeshire  (Scotland),  in  1827,  he  came  to  Can- 
ada at  the  age  of  eighteen  and  joined  the  engineering  staff 
of  the  Northern  Railway,  Toronto,  of  which  subsequently  he 
became  Chief  Engineer.  In  1863  he  was  appointed  by  the 
British  and  Canadian  Governments  to  conduct  a  survey  for 
the  first  link  of  a  railway  joining  the  .A.tlantic  and  the  Pacific. 
His  plans  showed  the  practicability  of  the  scheme,  which  de- 
veloped when  carried  out  into  the  Canadian  Pacific  Railway 
system.  Among  many  of  his  other  important  enterprises  was 
the  railway  system  of  Newfoundland.  In  1877  her  late  Maj- 
esty Queen  Victoria  made  him  a  Companion  of  the  Order 
of  St.  Michael  and  St.  George,  and  he  became  a  Knight  Com- 
mander in  1897.  Sir  Sandford  Fleming  had  received  honors 
from  many  of  the  leading  universities.  He  had  been  Chan- 
cellor  of   Queen's   University   several   times. 

Sir  George  E.  Foster,  Acting  Premier,  pays  the  follow- 
ing tribute: 

"The  death  of  Sir  Sandford  Fleming  deprives  Canada  of 
one  more  of  its  outstanding  men.  His  connection  with  the 
early  history  and  construction  of  the  Intercolonial  Railway, 
his  intelligent  and  very  useful  contribution  to  the  construc- 
tion of  the  first  transcontinental  railway,  and  his  eminent 
'services  in  respect  of  the  Pacific  cable  connecting  the  Aus- 
tralian and  the  Canadian  colonies  entitled  him  to  high  rank 
among  the  pioneer  builders  of  the  Empire,  and  gave  him  a 
distinguished  place  in  the  history  and  development  thereof. 
As  a  man  and  a  citizen  he  had  enjoyed  long  years -of  respect 
and  esteem,  and   had  contriluiled  worthily  to  the  upbuilding 


and  ideals  of  the  comnuinities  in  which  his  labors  were  so 
faithfully   bestowed." 

A  particularly  significant  tribute  is  paid  the  late  Sir 
Sandford  Fleming  in  a  leading  editorial  in  "The  Globe" 
(Toronto),  of  which   the   following  is  an   abstract: 

"It  is  no  exaggeration  to  say  that  Canada  has  never  had 
a  citizen  more  distinguished  or  lietter  known  to  the  world 
at  large  than  the  late  Sir  Sandford  Fleming.  A  native  of 
Fifeshire,  Scotland,  he  came  to  Canada  at  eighteen,  and  dur- 
ing the  seventy  years  between  his  advent  and  his  passing  he 
was  from  first  to  last  the  architect  of  his  own  fortune  and 
fame.  With  only  a  moderate  amount  of  educational  prepara- 
tion, either  general  or  special,  to  start  on  his  professional 
career,  he  left  behind  him  a  record  of  individual  achievement 
in  his  own  line  that  is  and  must  always  remain  both  unpre- 
cedented and   unparalleled. 

"He  was  fortunate  in  coming  to  this  country  at  a  time 
when  great  projects  were  much  in  the  minds  of  Canadian 
and  British  statesmen.  Railway  building  was  just  in  its  in- 
fancy when  he  joined  the  engineering  staff  of  the  Northern 
Railway,  and  in  18,')"  he  was  promoted  to  be  its  chief  engineer. 
In  18G:!  he  was  asked  to  report  on  the  feasibility  of  connect- 
ing the  then  Province  of  Canada  by  rail  with  the, Red  River 
Valley.  Quite  naturally  he  was  entrusted  in  1867-71  with  the 
routing  and  construction  of  the  International  Railway,  and 
after  the  purchase  of  the  Hudson  Bay  Territory  by  the  Do- 
minion of  Canada  he  was  just  as  naturally  put  in  charge  of 
the  greater  undertaking,  the  Canadian  Pacific  Railway.  From 
1871  to  1877  he  was  in  full  charge  of  the  difficult  task  of  ex- 
ploring the  West,  selecting  a  route  for  a  transcontinental 
railway,  and  planning  the  style  of  line  that  would  best  pro- 
mote the  various  purposes  it  was  designed  to  serve:  coloniza- 
tion, transportation,  and  inter-communication.  The  intercol- 
onial and  transcontinental  railways  within  the  Dominion  are 
Sir  Sandford  Fleming's  enduring  professional  monuments. 

"In  his  private  pursuits  the  bias  of  his  mind  was  not 
merely  theoretically  scientific  but  practically  constructive. 
He  was  always  the  "engineer,"  but  always  also  the  "scientist." 
By  dint  of  intellectual  ability  and  untiring  industry  he  not 
only  kept  himself  abreast  of  the  scientific  movements  and 
discoveries  of  others,  but  acted  as  a  pioneer  in  making  and 
publishing  discoveries  of  his  own.  He  was  a  persistent  and 
ultimately  successful  advocate  of  a  transpacific  submarine 
telegraph  line.  He  was  the  first  to  suggest  what  is  known 
as  "standard  time,"  which  is  now 'in  use  over  most  of  the 
civilized  world.  He  was  the  author  of  numerous  mono- 
graphs of  a  scientific  character,  in  which  he  published  to 
the  world  the  conceptions  that  were  the  outcome  of  his  own 
inexhaustible  versatility.  It  is  fitting  to  mention  in  this  con- 
nection the  great  service  he  rendered  to  the  cause  of  science 
in  Canada  by  the  active  part  he  took  in  founding  the  Can- 
adian Institute,  for  which  he  never  ceased  to  display  a  friend- 
ly and  helpful   sympathy. 

"Unlike  many  members  of  his  profession.  Sir  Sandford 
was  deeply  interested  in  higher  politics  and  political  history. 
He  was  always  an  ardent  l)ut  sane  Imperialist,  and  when  the 
"Trent  aflfair"  came  to  Canadians  in  1861  as  a  trumpet  call 
to  active  defensive  service,  he  raised  a  company  of  volunteers 
in  this  city.  Like  many  other  thoughtful  observers,  he  saw 
clearly  the  remediable  defects  of  the  ordinary  method  of 
electing  representatives  to  Parliament,  and  he  thought  out 
and  published  practical  suggestions  for  its  betterment.  He 
was  always  ready  to  assist  in  movements  to  commemorate  the 
sites  of  great  historic  events.  The  high  esteem  in  which  he 
was  held  is  amply  shown  by  the  honors  paid  and  the  dis- 
tinctions conferred  on  him  by  learned  bodies  and  institutions. 
In  private  life  Sir  Sandford  was  one  of  the  most  charming 
of  men:  intellectual,  cultured,  courteous,  but  withal  unosten- 
tatious, and  unaffected.  We  shall  not  soon  look  upon  his 
like  again." 
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Plant  and  pipe  storage  yards  o<  the  B.  Blair  Company,  Limited,  at  Woodstocic,  Ontario. 


The  Manufacture  of 

Large 

The  manufacture  of  concrete  pipe  is  carried  on  on  a  con- 
siderable scale  in  Woodstock,  Ont.,  at  the  plant  of  the  B. 
Blair  Company,  Limited,  which  is  specially  equipped  for  the 
manufacture  of  these  pipes  in  sizes  from  4-in.  to  ;!()-in.  The 
factory  is  equipped  with  a  :iO  h.p.  steam  plant,  and  two  1,5 
h.p.  motors,  '.i  stone  crushers,  concrete  mixer,  cement  tile 
machine,  and  a  large  power  tamper.  For  the  hardening  of 
the  pipe  after  moulding  there  arc  two  large  vaporizing 
chambers,  and  seven  chambers  for  the  smaller  sizes.  These 
chambers  have  over  6,000  feet  of  floor  space,  and  arc  all 
fitted  with  a  system  of  overhead  water  pipes  for  spraying 
concrete  pipe   during  the  process. 

Gravel  is  placed  in  a  No.  'A  Eureka  crusher  and  delivered 
to  a  large  storage  bin.  A  bucket  conveyor  takes  it  from 
the  bin  as  needed  to  a  revolving  screen,  where  the  sand  is 
separated  from  the  stone,  which  is  further  reduced  in  a  No.  a 


Concrete  Pipe  on  a 
Scale 

crusher  t(j  an  aggregate  suitable  for  making  tile.  This 
aggregate  ranges  from  fine  sand  to  5/16-in.  stone,  and  is 
measured  into  a  batch  concrete  mixer  with  sufficient  cement 
and  water  to  make  a  gum  mix  consisting  of  one  part  cement, 
one  part  sand,  and  two  parts  stone. 

Concrete  is  passed  automatically  by  bucket  conveyor  to 
the  moulds  for  the  smaller  pipe  or  to  the  power  tamping 
machine  for  the  larger  pipe.  This  tamping  machine  strikes 
1.50  blows  of  :i.50  pounds  every  minute,  which  gives  the  pipe 
great  density.  After  moulding,  the  pipes  arc  placed  in  the 
vaporizing  chambers  for  "2  hours,  where  they  are  subjected 
continuously  to  fine  sprays  of  water  in  a  teniperaturp  oi  110 
deg.  Pipe  cured  under  this  system  have  been  tested  to  a 
pressure  of  60  pounds  to  the  square  inch  without  showing 
any  signs  of  seepage. 

The  capacity  of  the  plant  is  three  carloads  a  day.     The 


Power  machine  nuking  pipe  from  4  to  l(i  inclici  in  diameter. 


Power  pipe  machine,  batch  mixer,  measuring  box  and  stuiage  bin. 
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power  tile  machine  has  a  capacity  of  3,000  feet  a  day  of  pipe 
ranging  in  size  from  4-in.  to '  14-in.  The  large  power  tam- 
per has  a  capacity  of  600  feet  day  of  14-in.  to  36-in.  pipe. 
For  making  extra  large  concrete  pipe  the  company  have 
three  portable  plants  which  can  be  shipped  to  any  point  and 
placed  where  required  for  the  making  of  the  large  pipe. 
The  larger  pipe,  from  24-in.  upwards,  are  all  reinforced  with 
heavy  Hy-Rib  Metal  or  Triangular  mesh. 

The  firm  have  patented  an  entirely  new  feature  in  con- 
nection with  their  concrete  pipe.  By  means  of  a  special 
circular  form  a  square  slot  is  pressed  around  the  joining 
ends  of  the  pipe.  When  the  pipe  are  joined  together  the  slot 
is  filled  with  a  flowing  cement  batter  or  a  liquid  asphalt 
which  forms  a  perfect  bond  when  thoroughly  set,  and  makes 
the  joint  absolutely  watertight.      The  cut  here\\Mth  illustrates 


finished  car.  The  assemblies  are  made  up  to  suit  the  dimen- 
sions of  the  cars  on  which  they  are  to  be  installed  and,  since 
the  necessary  terminals  are  already  attached,  there  is  nothing 
to  be  done  in  installing  the  cable  but  make  the  connections. 


Interior  of  vaporizing  chamber  for  large  pipe,  where  pipe  retrain  for  72  hours. 

the  manner  in  which  this  joint,  when  set,  not  only  forms  a 
waterproof  ring,  but  bonds  the  ends  of  the  pipe  together. 
The  advantage  of  a  lock  joint  of  this  character  can  readily  be 
seen,  since  the  pipe  when  laid  in  a  trench  make  one  con- 
tinuous line  as  strong  at  the  joints  as  in  any  part  of  any 
pipe  section. 

Mr.  B.  Blair  has  made  a  close  study  of  concrete  sewer 
pipe  for  the  last  seven  years,  and  has  visited  the  leading 
plants  in  the  United  States,  with  the  result  that  the  com- 
pany's Woodstock  plant  is  one  of  the  largest  in  America, 
both  in  point  of  equipment  and  in  capacity. 

Mr.  Blair  is  President  of  the  American  Concrete  Pipe 
Association,   having  held   this   office   for   two   years. 

Gable  Assemblies  for  Motor  Cars 

The  Standard  Underground   Cable   Company  of  Canada. 
■  Limited,    Hamilton,    Ont.,    are    furnishing    their    automobile 


Automobile  cables  manufactured  by  the  Standard  Underground 
Cable  Company  of  Canada,  Limited. 

cables  in  assembled  or  "harness"  form,  as  shown  in  the  illus- 
tration, complete  with  terminals  and  ready  for  installation. 
This  method  of  selling  cable  was  adopted  by  this  company 
as  a  convenience  for  the  buyer  and  it  is  said  to  also  possess 
the  advantage  of  economy,  and  to  make  for  neatness,  since 
a  good  assembly  makes  the  best  looking  installation  on  the 


Centrifugal  Blowers  and  Compressors  for  all  pressures 
from  5  inches  of  water,  as  in  mechanical  draft  service,  up 
to  125  lbs.  per  square  inch,  as  for  compressed  air  distri- 
bution in  mines,  machine  shops,  ship  yards,  etc.,  are  des- 
cribed in  a  64-page  book  issued  by  the  De  Laval  Steam  Tur- 
bine Company,  of  Trenton,  N.  J.  The  development  of  the 
high  efficiency,  high  speed  centrifugal  blower  or  compressor 
has  been  conditional  upon  improvements  in  materials,  con- 
struction, shop  practice  and  design  such  as  are  employed  in 
the  building  of  high  grade  steam  turbines.  By  careful  cal- 
culation of  stresses,  and  by  the  use  of  good  materials  and 
workmanship,  it  is  possible  to  run  blower  and  compressor 
wheels  safely  and  satisfactorily  at  peripheral  velocities  of 
450  to  600  ft.  per  second,  which  makes  it  possible  to  develop 
as  much  as  3  or  4  lbs.  per  square  inch  pressure  in  a  single- 
stage  blower.  In  the  present  publication  numerous  charts 
are  given,  showing  curves  for  the  isothermal,  adiabatic  and 
actual  compression  of  air,  also  the  theoretical  power  required 
to  compress  air  and  characteristic  curves  of  single — and  multi- 
stage blowers  and  compressors.  The  influence  of  impeller 
design  upon  the  form  of  the  characteristic  is  discussed  at 
some  length.  Particulars  are  given  concerning  the  applica- 
tion of  centrifugal  blowers  and  compressors  to  forced  draft, 
coal  gas  manufacture,  coke  oven  plants  and  water-gas  plants, 
sugar  factories,  cupola  and  blast  furnace  work,  Bessemer 
converters,  supplying  compressed  air  in  mines,  ship  yards, 
etc.  The  illustrations  present  numerous  examples  of  blow- 
ers and  compressors  directly  connected  to  steam  turbines 
and  to  electric  motors. 


Brass-Wire  Armored  Cables  for  Motor 
Cars  and  Motor  Boats 

The  Standard  Underground  Cable  Coiripany  of  Canada, 
Limited,  Hamilton,  Ont.,  are  manufacturing  a  complete  line  of 
Inass-wirc  armored  ignition,  lighting  and  starting  cables  for 
motor   cars,    motor   boats   and   other   motor-driven   vehicles. 
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Brass-wire  armored  cables— Standard  Underground  Cable  Company. 

This  armor  is  in  the  form  of  a  strong  "D"  shaped  ribbon, 
wound  closely  over  the  cable,  and  is  supplied  in  yellow,  an- 
tique or  nickel-plated  finishes.  Galvanized  steel  wire  armor 
is  occasionally  used  though  somewhat  less  durable  in  con- 
struction. The  insulation  of  these  armored  cables  consists 
of  high  grade  rubber,  varnished  cambric,  and  waxed  and  var- 
nished braids.  Other  types  have  plan  rubber  insulation  with- 
out braided  covering.  The  outer  braid  of  the  braided  cables 
is  saturated  with  multiple  coats  of  special  varnish  which  give 
it  durability  even  when  not  further  protected  by  the  brass- 
wire  armor. 


"A  handful  of  clay — man.  A  shovelful  of  iron  ore — a 
metal  sheet."  In  this  unique  fashion  an  unusually  interest- 
ing treatise  on  the  subject  of  the  corrosion  of  iron  and  steel 
sheets  commences,  and  throughout  the  entire  narrative  the 
reader's  interest  is  held  by  the  writer's  ingenious  method 
of  handling  a  subject  which  is  usually  technical  and  "dry"  to 
the  layman.  The  booklet  is  entitled  "Corrosion — The  Cause 
— The  Effect — The  Remedy"  and  has  just  been  issued  by  The 
Stark  Rolling  Mill  Company,  of  Canton,  Ohio.  It  is  well 
worth  writing  for. 
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Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Beauceville,  Que. 

Tlu'  'I'own  Onincil  will  call  for  tenders 
shortly  on  the  construction  of  water- 
works, (IrainuKe  and  lighting  systems. 
Engineer,  F.  Mignault,  Shcrbrooke,  Que. 

British  Columbia  Province 

.'\  proposition  is  on  foot  for  the  con- 
struction of  an  KO-foot  international  road 
from  Rlaine  and  White  Rock  to  Sunias 
and  Huntingdon.  Reeve  of  Matsqui,  A. 
Cruiksliank. 

Brockville,  Ont. 

Work    is    about    to    start    on    the    con- 

[struction   of  an   intake  pipe   for   the   City 

Council.      Material    has    been    purchased 

and  work  will  be  done  by  the  Board  of 

Works. 

I  Calgary,   Alta. 

VVork   will    start   shortly    on    the   con- 
kStruction  of  a  number  of  sewers.     Engi- 
neer, (1.  VV.  Craig. 

'  Chatham,  N.  B. 

The  proposed  reservoir  will  probably 
be  built  by  day  labor.  Material  will  be 
purchased  by  the  Engineer,  A.  N.  Mc- 
Kay, and  1).  1*.  MacLachin.  Estimated 
cost,    .$a(),000. 

Dartmouth,  N.  S. 

Work   has   been   started   on   the   laying 
of  y-inch   sewers  and   (i-incli   watcrmains 
,  under  supervision  of  the  Engineer,   luig- 
cne    Nichols. 

The  Town  Council  are  considering  the 
extension  of  the  sewer  and  watcrmains 
on   Erskine  Street.     Clerk,   A.   Elliott. 

East  Oxford  Township,  Ont. 

Tenders  will  l)c  received  until  August 
9th  by  F.  G.  Jackscm.  Oxford  Centre,  for 
the  construction  of  800  feet  of  open  ditch 
drain  and  approximately  IO,:iOO  feet  of 
tile  drain,  varying  in  size  from  5-inch  to 
13-inch.  Engineer,  F.  J.  Ure,  Wood- 
stock. 

Elmira,  Ont. 

The  Town  Council  arc  considering  the 
installation  of  a  sewage  system,  esti- 
mated to  cost  $:i.'>,000.  Engineer.  H.  J. 
Bowman.   Court    House,   Berlin,   Ont. 

Grimsby,  Ont. 

Tenders  on  the  construction  of  a  ce- 
ment roadway  are  being  received  by  the 
Towt\  Clerk,  C.  H.  Bromley. 

Napanee,  Ont. 

Tlu'  Town  Council  propose  to  lay  sew- 
ers and  concrete  sidewalks  on  several 
streets.    Clerk,  W.  A.  Grange. 

Ottawa,  Ont. 

Work  is  about  to  start  on  the  con- 
struction of  a  concrete  sidewalk  on  Car- 
ling   .\vcnue,   estimated   to  cost  $6,000. 

Perth,  Ont. 

Tlu-  Town  Council  have  submitted 
plans  for  a  hltration  system  to  the  Pro- 
vincial Board  of  Health  for  approval. 
Estimated  cost.  $1,'>,000. 


Preston,  Ont. 

The  T(jwn  ('ouncil  have  authorized 
the  construction  of  sewers  on  a  number 
of  streets,  at  an  estimated  cost  of  $8,195. 
Engineer,  C.  S.  McKenzie. 

Regina,  Sask. 

The  City  Commissioners  will  receive 
tenders  until  September  6th  for  the  sup- 
ply of  two  turbine  pumps,  each  capable  of 
delivering  ;!, 500,000  gallons  per  day 
against  a  pressure  of  60  lbs.  per  square 
inch.     Clerk,  George  Beach. 

Saskatchewan  Province 

Tenders  on  the  construction  of  drain- 
age ditches  in  the  province  will  be  re- 
ceived until  noon,  August  7lh,  by  F.  J. 
Robinson,  Chairman  of  the  Board  of 
Highway  Commissioners,  Parliament 
Buildings,  Regina.  VVork  includes  ap- 
proximately 50,000  cubic  yards  of  exca- 
vation. Plans  and  specifications  with  the 
Chairman. 

Toronto,  Ont. 

'J"hc  Board  of  Control  will  receive  ten- 
ders until  August  17tb  for  filling  in  Cat- 
fish I'ond  and  constructing  a  sewer  in 
connection  therewith.  Plans  at  Room 
.•it.   City   Hall. 

Welland.  Ont. 

The  Welland  County  Council  propose 
to  spend  $160,000  on  improvements  to 
the  County  roads  during  the  year.  The 
scheme  has  been  submitted  to  the  Pro- 
vincial Department  for  approval.  Clerk. 
J.  E.  Cohoe,  32  Maple  Avenue,  Welland. 

CONTRACTS  AWARDED 

Bedford,  Que. 

The  contract  for  the  erection  of  a  steel 
water  tank  for  the  Town  Council  has 
been  let  to  the  Jenckes  Machine  Com- 
pany,  Limited,  at  $4,675. 

Chatham  Township.  Ont. 

In  connection  with  the  dredging  work 
in  the  Townships  of  Chatham  and  Dover, 
the  contract  for  the  supply  of  pumping 
machinery  has  been  let  to  the  Chatham 
Bridge  Company,  Inches  .^venuc,  Chat- 
ham, at  $7,700.  and  the  dredging  con- 
tract to  the  Chatham  Dredging  Company, 
Chatham  W..  at  $6,000. 

Cornwall  Township,  Ont. 

The  general  contract  for  the  construc- 
tion of  the  Shaver  Creek  Drain  has  been 
let  by  the  Township  Council  to  James  .\. 
Valaile,  Harrison's  Corners.  Ont..  and  he 
has  sub-let  to  the  \'an  Busen  E.xcavator 
Company,  Crown  Life  Building,  Toronto. 

Lambeth,  Ont. 

In  connection  with  the  installation  of 
a  waterworks  system,  the  Village  Coiin- 
cil  have  let  the  contract  for  well  drill- 
ing to  Wright  Bros.,  Petrolia,  Ont.,  at 
$:i  per  foot. 

Pelham  Township,  Ont. 

C'onlracts  for  drainage  work  have  been 
lit  by  the  Township  Council  to  G.  Van- 
alsline.   Crnwiand,  Levi  Chambers.   Fen- 


wick,  W.  S.  Nelson,  Fenwick.  Charles 
Bowman,  Fenwick,  and  .\dani  Bossart, 
Chantler  P.  O. 

Preston,  Ont. 

The  contract  for  laying  asphalt  pave- 
ment on  King  Street  for  the  Town  Coun- 
cil has  been  let  to  the  Standard  Paving 
Company,  Central  Chambers.  Ottawa. 

Saanich,  B.  C. 

A  contract  for  a  large  amount  of  pav- 
ing has  been  let  by  the  Municipality  to 
the      Warren      Construction      Company, 

Portland,  Ore. 

St.  Catharines,  Ont.  ' 

The  City  Council  have  let  the  contract 
for  the  construction  of  bitulithic  pave- 
ments to  the  Warren  Bituminous  Pav- 
ing Company  of  Ontario,  Limited.  Mc- 
Kinnon   Building,  Toronto. 

Waterloo,  Ont. 

The  Town  Council  have  let  a  con- 
tract for  the  construction  of  concrete 
sidewalks   to    P^ul    Bergmann.    King  St. 

Windsor,  Ont. 

The  Board  of  Works  have  recommend- 
ed that  the  contract  for  sewers  on  Giles, 
Howard.  Goycau  and  Alley  Streets  be 
awarded  to  Mcrlo  &  Ray,  Tccumseh 
Road,  at  $7,300. 


Railroads,  Bridges  and  Wharves 

Grantham  Township,  Ont 

Tenders  on  the  construction  of  a  con- 
crete bridge  will  be  received  until  6  p.m.. 
.August  6th,  by  L.  S.  Besscy.  Queenston 
-Street.  .St.  Catharines.  Plans  and  speci- 
fications with  the  Engineer.  F.  N.  Ruth- 
erford. 24  Queen  Street.  St.  Catharines. 

Kingston,   Ont. 

A  by-law  has  been  passed  permitting 
the  Canadian  Locomotive  Company.  2 
Kingston  Road,  to  construct  a  trestle 
and  railway  switch  over  the  city  water 
lots  near  William  Street. 

Levis,  Que. 

The  Municipal  Council  have  had  plans 
drawn  for  a  wharf,  estimated  to  cost 
$10,000.     Engineer.   C.    Lcssard. 

Swan  River,  Man. 

Tenders  will  be  received  yntil  .\ugust 
10th  by  Joseph  Armstrong.  Box  153, 
Swan,  for  the  construction  of  steel  sup- 
erstructure for  the  Corbctt  Bridge  over 
the  Swan  River.  Plans  and  specifica- 
tions at  office  of  the  Provincial  Engi- 
neer, Parliament  Buildings,  Winnipeg. 

Toronto,  Ont. 

The  Board  of  Control  have  had  plans 
prepared  for  the  pedestrian  subway  to  be 
constructed  at  .Xshdale  .\venue.  These 
will  be  submitted  to  the  Dominion  Rail- 
way Board.     Estimated  cost,  $11,500. 

Work  by  day  labor  has  been  started 
on  the  construction  of  the  Innes  .\ve- 
nuc  Bridge,  .\pproximate  cost,  $7,000. 
Commissioner  of  Works.  R.  C.  Harris, 
City  Hall. 
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CONTRACTS  AWARDED 

British  Columbia  Province 

Work  has  been  started  on  the  construc- 
tion of  an  extension  from  Lillooet  to 
Hundred  Mile  House  for  the  Pacific 
Great  Eastern  Railway,  325  Howe  Street, 
N'ancouver.  The  general  contract  has 
been  let  to  P.  Welsh,  and  the  contract 
for  trestle  work  to  Cullitan  Bros.  Ap- 
proximate   cost,    $3,000,000, 

Campbellton,  N.  B. 

The  contract  for  the  construction  of 
a  dam  for  the  Shives  Lumber  Company, 
Limited,  has  been  awarded  to  W.  J. 
Hunter,   Sussex,    N.    B, 

La  Loutre,  Que. 

The  general  contractors  for  the  dam 
which  is  to  be  built  here  for  the  Quebec 
Streams  Commissioners,  264  Parliament 
Buildings.  Quebec,  have  let  sub-let  all 
work  to  Fraser.  Brace  &  Company, 
Power   Building,   Montreal. 

St.  Ambroise  de  Kildare,  Que. 

The  Municipality  have  let  a  contract 
for  the  erection  of  two  steel  and  con- 
crete bridges  to  Patrick  Marcil,  Joliette. 

St.  Casimir,  Que. 

The  contract  for  the  construction  of  a 
steel  and  concrete  bridge  over  the  Stean- 
ne  River  has  been  awarded  by  the  Muni- 
cipal Council  to  Gauthier  &  Julien,  Port- 
neuf  Station.     Estimated  cost,  .$5,000. 

St.  Cyprien,  Que. 

The  contract  for  the  construction  of 
bridge  abutments  for  the  Municipal 
Council  has  been  awarded  to  Lorrain 
&  Daignault,  Napierville.  Sub-contracts 
will   be   let   for   the   steel   superstructure. 

Tay  Township,  Ont. 

The  contract  for  the  erection  of  a 
bridge  for  the  Simcoe  County  Council 
has  been  awarded  to  G.  Dupont.  care  of 
R.  J.   Fletcher,   Barrie. 


Public  Buildinjis,  Churches 
and  Schools 

Beamsville,  Ont. 

A  by-law  will  be  submitted  shortly  to 
authorize  the  borrowing  of  $20,000  for 
the  purchase  of  a  site  and  the  erection 
of  a  high  school.  Chairman  of  the  School 
Board,  Mark  Fampton. 

Bishop's  Crossing,  Que. 

Plans  of  a  school  are  being  prepared 
for  the  School  Board.  Committee,  C,  C. 
Rolfe  and  D.  P.  McHarg. 

Calgary,  Alta. 

Tenders  on  the  construction  of  a 
standard  magazine  will  be  received  un- 
til noon,  August  Kith,  by  the  Director  of 
Contracts,  Militia  Headquarters,  Otta- 
wa. Plans  and  specifications  at  office  of 
the  Officer  Commanding  Military  Dis- 
trict No.  13,  Calgary,  and  of  the  Director 
General  of  the  Engineering  Service, 
Birks    Building,    Ottawa. 

Cardale,  Man. 

Tenders  are  now  being  received  on 
the  erection  of  a  two-roomed  school 
for  the  Consolidated  School  Board. 
Plans  and  specifications  with  the  Engi- 
neer. Alternative  construction,  lumber 
or  brick  veneer.  Secretary,  Robert  Hen- 
derson, P.  O.,  Cardale. 

Field,  Ont. 

The  contract  for  plumbing  and  heat- 
ing at  the  church  in  course  of  erection 
here  for  the  Roman  Catholic  Diocese 
of  Sault   Ste.   Marie   will   be   let   by   the 


Bishop,   Rt.    Rev.   D.   J,    ScoUard,    North 
Bay. 

Ford  City,  Ont. 

Tenders  on  all  trades  required  in  al- 
terations to  the  Parish  House  will  be 
received  until  August  15th  by  the  Archi- 
tects, G.  Jacques  &  Company,  5  Sand- 
wich Street  E.,  Windsor.  Frame  and 
brick  construction,  metal  shingle  roof- 
ing.     Approximate   cost,   $6,000. 

Levis,   Que. 

The  Department  of  Militia.  Ottawa, 
are  considering  repairs  to  Fort  No.  3. 
Minister,   Hon,  S.   Hughes,   Ottawa. 

New  Liskeard,  Ont. 

Work  has  been  commenced  by  day 
labor  on  the  erection  of  a  church  for  the 
Roman  Catholic  Congregation.  ..Archi- 
tect. Charles  A.  DeLisle,  New  Liskeard. 
Estimated    cost,    $5,000. 

Romney  Township,  Ont. 

Tenders  are  being  received  for  all 
trades  required  in  the  erection  of  a 
school  in  Section  No.  6.  Architect,  S. 
G.   Kinsey,  14  Fifth  Street,  Chatham. 

St.  Agathe  des  Monts,  Que. 

Tenders  on  the  installation  of  fittings 
at  the  Post  Office  will  be  received  until 
4  p.m.,  August  9th,  by  R.  C.  Desrochers. 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  with  T.  B.  Reid, 
Clerk  of  Works,  St.  Agathe,  R.  L.  Des- 
champs,  Overseer,  Central  Post  Office, 
Montreal,  and  at  the  Department,  Ot- 
tawa. Specifications  at  office  of  Mac- 
Lean  Daily  Reports.  Limited,  25  Char- 
lotte Street,  Toronto. 

St.  Thomas,  Ont. 

Plans  for  a  school  to  be  erected  on 
Yarmouth  Heights  for  the  Public  School 
Board  are  being  prepared  by  J,  F.  Find- 
lay,  386  Talbot  Street.  Red  brick  con- 
struction, slate  roofing,  .'Kpproximate 
cost,  $5,500. 

Summerside,  P.  E.  I. 

Tenders  on  heating,  plumbing  and  wir- 
ing at  the  addition  to  the  school  on 
Ottawa  Street  will  be  received  until 
August  10th.  Secretary  to  the  School 
Board.  A.  G.  Burrows. 

Toronto,   Ont. 

The  Property  Committee  of  the  Board 
of  Education  have  approved  plans  for  a 
six-roomed  addition  to  the  John  Fisher 
School,  and  for  a  twelve-roomed  annex 
to  the  Dovercourt  School.  Tenders  will 
be  called  shortly.  Secretary,  W.  C.  Wil- 
kinson, City  Hall. 

Tenders  will  be  received  until  August 
10th  for  the  erection  of  a  Public  Lib- 
rary at  Kew  Beach.  Architects,  Eden 
Smith  &  Sons,  199  Yonge  Street.  Stone 
and  brick  construction,  slate  roofing. 
Approximate  cost,  $20,000. 

Tenders  will  be  received  until  .•\ugust 
10th  for  the  erection  of  a  library  at  Kew 
Beach  and  another  at  Roncesvalles  Ave- 
nue and  Wright  Street.  Architects,  Eden 
.Smith  &  Sons,  199  Yonge  Street.  Es- 
timated cost,  $20,000  each. 

CONTRACTS  AWARDED 

Aneroid,  Sask. 

The  general  contract  for  the  erection 
of  a  school  for  the  Consolidated  School 
District  has  been  let  to  F.  Rooney, 
Third  .Avenue.  Weyburn.  Approximate 
cost,    $11,000. 

Brantford,  Ont. 

The  contract  for  plumbing  at  the  Cen- 
tral School  has  been  awarded  to  R.  H. 
Ballantyne,  3-7  King  Street,  at  $8,000, 


East  Kildonan,  Man. 

The  contract  for  alterations  and  addi- 
tions   to    the    Municipal    Hall    has    been 
awarded    to    C.    R.    Lay,    East    Kildonan      ^ 
Road.  ■ 

Elmira,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  school  erected 
on  William  Street: — ceilings,  Preston 
Metal  Company,  Preston;  painting,  R. 
Ruppel,  Elmira:  electrical  work.  T.  Sher- 
ington;  interior  fittings.  Globe  Furniture 
Company,  Shantz  Avenue,  Waterloo. 

Fredericton,  N.  B. 

The  contract  for  the  installation  of  a 
steam  heating  system  at  the  York  Street 
.School  has  been  let  by  the  Board  of 
Trustees  to  R.  Chestnut  &  Son,  Queen 
Street,   at   .$3,250. 

Harrow,  Ont.  a 

Henry  Holt.  Kingsville,  has  com-  jH 
menced  the  erection  of  a  school  for  the 
Salem  School  Trustees.  The  contract 
for  heating  has  been  let  to  the  Kingsville 
Hardware  Company,  Main  Street,  Kings- 
ville.     Estimated   cost,   $4,000. 

Hull,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  school  in  course 
of  erection  on  Farley  Road: — carpentry, 
Louis  Lemieux,  Laurier  Avenue;  plaster- 
ing. Max  Boulay,  Hull;  painting.  E. 
Jacques.  Champlain  Street;  heating  and 
idumbing,  A.  Archambault.  Box  224; 
electrical  work,  Raoul  Viau,  Notre  Dame 
Street. 

Laval  des  Rapids,  Que. 

In  connection  with  the  novitiate  in 
course  of  erection  for  the  Christian 
Brothers,  44  Cote  Street,  Montreal,  the 
contract  for  steel  work  has  been  let 
to  the  Phoenix  Bridge  &  Iron  Works, 
Limited,  83  Colborne  Street,  the  roof- 
ing contract  to  M.  Chouinard,  751  Adam 
.Street,  and  the  carpentry  contract  to  E. 
N.  &  U.  Boileau.  312  Fabre  Street.  Mont- 
real. Plastering,  painting  and  heating 
not  let. 

London,  Ont. 

The  sub-contract  for  painting  at  the 
school  in  course  of  erection  on  Riverview 
Street  has  been  let  to  Jolly  &  Company, 
190   Dundas   Street. 

Matchedash  &  Tay  Townships,  Ont. 

The  general  contract  for  the  erection 
of  a  school  in  School  Section  No.  8  has 
been  let  to  J.  A.  Orton,  Front  Street, 
Orillia.      .Approximate   cost,    $4,500. 

Medicine  Hat,  Alta. 

The  contract  for  the  installation  of 
fixtures  at  the  Post  Office  has  been  let 
by  the  Dominion  Government  Depart- 
ment of  Public  Works  to  the  Berlin 
Office  &  Fixture  Company,  Limited,  34 
Lancaster  Street  W.,  Berlin,  Ont.,  at 
$3,398.     Work  includes  a  marble  dado. 

Montreal,   Que. 

In  connection  with  the  repairs  being 
made  at  the  Court  House,  the  plaster- 
ing contract  has  been  let  to  D.  Contant, 
3160  .St.  Dominique  Street.  Painting  not 
let. 

The  City  Council  have  let  the  contract 
for  plastering  at  the  Rubinstein  Public 
Baths  to  the  general  contractor,  A.  .Ar- 
chambault, 610  Lafontaine  Park,  and  for 
electrical  work  to  J.  .A.  St.  Armour,  2171 
St.  Denis  Street. 

The  contract  for  marble  and  tile  work 
at  the  Royal  Victoria  Hospital,  Pine  Ave- 
nue,   has    been    let    to    James    Walker 
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Hardware    Company,     I.iniitcd,    253    St. 
James   Street. 

Newport,   Que. 

The  contract  for  metal  roofing  at  the 
new  Roman  Catholic  Church  has  been 
let  to  L.  Cf.  Bilodcau,  Trois  I'istoles. 
Contracts  for  heating,  glazing  and  sculp- 
ture work  will  l)e  let  later.  Other  work 
will   be   done   by   the   general   cimtractor. 

Pense,   Sask. 

The  Town  Council  have  awarded  the 
general  contract  for  the  erection  of  a 
Town  Hall  to  Troup  &  Warner,  Pense, 
at  $;i,4;i5.     Material  has  been  purchased. 

Port  Oalhousie,  Ont. 

The  Trustees  of  the  Roman  Catholic 
Church  have  let  the  following  contracts 
in  connection  with  the  school  now  be- 
ing built: — masonry  and  plastering,  New- 
man &  Son.  75  St.  I'aul  Street,  St.  Cath- 
arines; carpentry,  C.  F.  Monk,  Wilson 
Street,  St.  Catharines;  painting.  Leach  & 
Jones,  4(i  James  Street,  St.  Catharines; 
heating  and  plumbing,  O'Gorman  & 
Hemphill,  ,1!)  (ieneva  Street,  St.  Cath- 
arines. 

Quebec,   Que. 

The  contract  for  steel  work  at  the 
Hospital  in  course  of  erection  on  St. 
Foye  Road  for  the  Bon  Pasteur  Con- 
vent has  been  let  to  the  Eastern  Can- 
ada Steel,  Limited,  IG  St.  Peter  Street, 
and  for  masonry  to  E.  Belanger.  Ten- 
ders will  be  called  shortly  for  roofing, 
plastering,  painting,  heating,  plumbing 
and   electrical  work. 

Rothesay,  N.  B. 

The  Consolidated  .School  Board  have 
let  the  general  contract  for  the  erection 
of  a  school  to  W.  H.  Henderson,  Rothe- 
say, and  the  masonry  contract  to  James 
■  Sproule,  281  Princess  Street,  St.  John, 
N.  B.     Estimated  cost,  $70,000. 

Scarboro  Junction,  Ont. 

In  connection  with  the  addition  to  the 
school  in  Sectitm  No.  10,  the  contract  for 
beating  and  plumljing  has  been  let  to 
Paget  &  Hay,  Agincourt.  Plastering, 
painting  and  iron  work  not  yet  awarded. 

St.  Catharines,  Ont. 

In  connection  with  the  Citadel  now 
being  erected  on  (ieneva  Street  for  the 
.Salvation  ."Xrniy.  the  masonry  contract 
has  been  let  to  Rymer  I?ros..  ,'i.'!  Daco- 
tah  Street,  and  the  carpentry  contract  to 
C.  M.   Darker.  93  NN'elland   Street. 

Thorold,  Ont. 

The  following  contracts  have  been  let 
for  alterations  and  additions  to  a  school: 
masonry  and  plastering,  J.  Nichol;  paint- 
ing, (irenville  Bros.,  Thorold;  carpentry. 
John  Wilson,  Merriton,  Ont.:  heating 
and  lavatories,  O'Gormon  &  Hemphill, 
:iO   Geneva   Street,   St.   Catharines. 

Three  Rivers,  Que. 

The  general  contract  for  the  erection 
.of  an  addition  to  the  College  for  the 
Brothers  of  the  Christian  School  has 
))een  awarded  to  J.  H.  Giroux,  8  St. 
Oliver  Street,  and  the  contract  for 
plumbing,  heating,  metal  work  and  ven- 
tilation to  Dechene  &  Company,  lOG 
Des  Forges  .Street.  .Approximate  cost, 
$75,000. 

Valbryant,  Que. 

The  contract  for  roofin.g  the  church 
now  being  built  has  been  let  to  Joseph 
Guerin,    Scott. 

Whitby,  Ont. 

In  ciinneclioii  with  alterations  and  ad- 
ditions to  a  schi>cd.  the  contract  for  car- 


pentry has  been  let  to  the  general  con- 
tractor, Joseph  Pearson,  Whitby,  and 
for  heating  and  plumbing  to  J.  Mcln- 
tyre,   Whitby. 

In  connection  with  the  school  in 
course  of  erection,  the  general,  carpentry, 
plastering  and  painting  contracts  have 
been  awarded  to  Joseph  Pearson,  Whitby, 
and  the  heating  and  plumbing  contract 
to  J.  Mclntyre. 


Business  Buildings  and  Indus- 
trial Plants 

Barrie,  Ont. 

H.  D.  Minnikin,  227  Elizabeth  Street, 
has  commenced  razing  old  buildings  on 
Bayfield  Street,  preparatory  to  erecting 
undertaking  jiarlours  and  apartments. 
Estimated  cost,  $5,000.  Owner  will  do 
work  himself. 

Chatham,  Ont. 

The  stores  to  be  erected  on  William 
Street  for  Fred  Bates  will  be  built  by 
day  labor.     Approximate  cost,  $i:j,000. 

The  erection  of  a  shell  factory  is  be- 
ing considered  by  the  Maritime  Foundry 
Company,  Water  Street.  Estimated 
cost,  $10,000.  Manager,  Frank  Mc- 
Nanght. 

Hay  Township,  Ont. 

S.  Bell,  Blind  Line,  Hay  Township, 
has  commenced  the  erection  of  farm 
buildings,  estimated  to  cost  $:!,000.  Frame 
construction,  concrete  and  stone  found- 
ation, shingle  roofing.. 

Kingston,  Ont. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  planing  and  saw  mill 
for  S.  Anglin  &  Company,  Wellington 
Street.     Approximate  cost,  $4,000. 

La  Tuque,  Que. 

Work  has  been  started  by  day  labor 
on  the  erection  of  a  theatre,  estimated  to 
cost  $10,000.  Frame  and  steel  construc- 
tion. .Architect,  L,  .Auger,  :16  St.  John 
Street,   Levis. 

Levis,  Que. 

I'lans  for  a  store  and  residence  to  be 
erected  on  Commercial  Street  for  Charles 
Gastonguay  are  being  prepared  by  Tal- 
bot &  Dionne,  14  St.  Joseph  Street,  Que- 
bec.     Estimated    cost,   $6,000. 

Molesworth,  Que. 

The  Makamik  Sawmill  Company,  Mak- 
amik.  Que.,  have  eommericed  the  erec- 
tion of  a  sawmill,  estimated  to  cost  $6,- 
000.      Work    by   day    labor. 

Montreal,  Que. 

Work  has  been  started  on  the  erec- 
tion of  a  store  at  41  McGill  College 
.Avenue  by  L.  P.  Mathys,  :i;t3  Niger 
.Avenue.      Approximate    cost,    $4,000. 

Prince  Albert,  Sask. 

I'lans  are  being  prepared  for  two 
stores  to  be  erected  on  Central  .Avenue 
for  H.  B.  Boyes.  175C  Nelson  Street, 
Vancouver,  B.  C.  Architect,  J.  M.  Mor- 
rison, Masonic  Temple. 

Quebec,  Que. 

Tenders  will  be  called  for  shortly  on 
the  erection  of  a  grand  stand  on  the 
Exhibition  grounds.  .Architects,  Tang- 
uay  &  Lebon,  20  d'.Aguillon  Street.  .Ap- 
proximate cost,  $25,000. 

Regina,  Sask. 

Tenders  are  being  received  on  the 
erection  of  an  office  and  warehouse 
building  for  the  Robert  Simpson  Com.- 
pany.  Queen  and  Yonge  Street,  Toronto, 


Ont.     Concrete,     brick    and     steel  con- 
struction.    Estimated  cost,  $150,000. 

Toronto,  Ont. 

Plans  have  been  drawn  for  a  ware- 
house on  Symcs  Road  for  Gunns  Lim- 
ited, Gunns  Road,  at  an  estimated  cost 
of  $0,000.  Corrugated  iron  construc- 
tion.    Work  by  day  labor. 

Usborne  Township,  Ont 

S.  Hicks,  Exeter,  Ont.,  is  erecting 
farm  buildings,  estimated  to  cost  $3,000. 
Brick  construction,  stone  and  concrete 
foundation,  shingle  roofing. 

Welland,  Ont. 

S.  L.  Lambert,  56  Main  Street  N.,  has 
commenced  the  erection  of  a  wholesale 
grocery  warehouse,  estimated  to  cost 
$10,000.    All  work  will  be  done  by  owner. 

CONTRACTS  AWARDED 
Brantford,  Ont 

The  following  contract  have  been  let 
for  the  erection  of  a  store  at  Colborne 
and  Queen  Streets  for  the  Brethour  Es- 
tate:— general  contract,  tile  and  concrete 
work,  Schultz  Bros.  &  Company,  Limit- 
ed. Albion  Street;  ornamental  iron  work. 
Canada  Wire  &  Iron  Company,  Limited. 
Hamilton;  steel,  Hamilton  Bridge 
VVorks,  Hamilton;  roofing.  Turnbull  A 
Cutliflfe    Company,    50    Colborne    Street. 

Dorval,  Que. 

The  Dorval  Jockey  Club  have  let  the 
contract  for  the  erection  of  a  betting 
booth  at  the  Race  Track  to  Louis  Beau- 
dry,  3420  Hutchison  Street.  Approxi- 
mate   cost,    $6,000. 

Hamilton,  Ont 

The  following  contracts  have  been  let 
for  the  erection  of  a  factory  on  Burling- 
ton Street  for  the  Dominion  Steel  Metal 
Company,  Lister  Building: — masonry. 
Brayley  &  Nicholson.  155  Gibson  Ave- 
nue; steel,  Hamilton  Bridge  VVorks,  Bay 
Street;  roofing.  Thomas  Drouin  &  Son. 
22  McNab  Street.  Other  work  will  be 
done   by   owners. 

The  contract  for  plumbing  at  the 
warehouse  in  course  of  erection  at  "."l 
Robert  Street  for  Takefman  &  Goldblatt 
has  been  awarded  to  the  Clyde  Plumbing 
Company.  196  York  Street.  Roofing, 
painting  and  electrical  work  will  be  done 
by  the  general  contractor,  M.  Levy,  215 
Park  .Street   W. 

The  contract  for  foundations  for  the 
factory  to  be  built  on  Hughson  Street  for 
the  T.  Eaton  C'ompany  has  been  let  to 
Christman  &  Company,  Hamilton,  and 
for  the  steel  work  to  the  Hamilton 
Bridge  Company.  Tenders  have  been 
received  for  all  other  trades.  Estimated 
cost,  $150,000. 

Montreal,  Qufe. 

The  general  contract  for  alterations 
and  additions  to  the  factory  of  the  Can- 
a<lian  Consolidated  Rubber  Company. 
950  Notre  Dame  Street  F...  has  been  let 
to  G.  M.  Martin  &  Company.  .399  De- 
carie  Boulevard.  Work  has  been  com- 
menced. Stone  construction,  concrete 
foundation,   felt  and  gravel   roofing. 

The  following  contracts  have  been 
let  in  connection  with  the  stables  in 
course  of  erection  for  J.  M.  .Aird.  165 
St.  Urbain  Street:— metal  sash.  Steel  & 
Radiation  Limited.  .104  L'niversity  St.; 
stable  fittings.  Bcatty  Bros..  St.  George 
Street.  Fergus.  Ont.;  heating.  General 
Fire  Extinguisher  Comoany.  374  Beau- 
mont Avenue;  electrical  work,  Montreal 


Electric      Company.      Limited,     425      St. 
James   Street. 

Quebec,  Que. 

In  connection  with  the  station  in 
course  of  erection  on  St.  Peter  Street, 
the  contract  for  painting  has  been  let 
to  O.  Lachance,  35  Eden  Street,  Levis, 
and  for  electrical  work  to  Vandry  & 
Matte,  St.  John  Street,  Quebec.  Plaster- 
ing  not   let. 

Red  Deer,  Alta. 

The  general  contract  for  the  erection 
of  a  grocery  warehouse  for  Nash  Bros., 
Minneapolis,  Minn.,  has  been  let  to 
Baird  &  McKenzie,  North  Red  River. 
Appro-ximatc    cost,    $14,200. 

St.  Catharines,  Ont. 

The  Nash  Realty  Company,  St.  Paul 
Street,  have  let  a  contract  for  the  erec- 
tion of  stores  on  Queen  Street  to  F. 
Hoare.      Estimated   cost,   $8,000. 

A  contract  for  the  erection  of  a  num- 
ber of  stores  on  Queen  Street  has  been 
let  by  A.  E.  Nicholson,  Queen  Street,  to 
Newman  Bros.,  75  St.  Paul  Street.  Ap- 
proximate cost,  $9,500. 

In  connection  with  the  picture  theatre 
being  built  on  James  Street  for  J.  &  J. 
Sullivan,  Church  Street,  the  masonry 
and  carpentry  contracts  have  been  let 
to  Newman  Bros.,  75  St.  Paul  Street,  the 
contract  for  painting  to  Leach  &  Jones, 
4(j  James  Street,  and  for  heating  and 
plumbing  to  O'Gorman  &  Hemphill,  39 
Geneva  Street. 

Timmins,   Ont. 

F.  VV.  Reed,  Timmins,  will  receive  ten- 
ders until  August  tOth  for  heating  and 
plumbing  in  connection  with  the  business 
block  in  course  of  erection.  Architects, 
Angus  &  Angus,  Angus  Block,  North 
Bay. 

Toronto,  Ont. 

In  connection  with  the  office  building 
in  course  of  erection  on  University  .\ve- 
nue  for  the  Provincial  Hydro-Electric 
Commissioners  the  heating  contract  has 
been  let  to  the  G.  E.  B.  Grinter  Com- 
pany, Limited,  26  West  Market  Square, 
Guelph. 

A.  M.  Chapman,  170  Danforth  Avenue, 
is  building  a  garage,  and  has  let  the  con- 
tract for  steel  work  to  McGregor  &  Mc- 
Intyre,  Shaw  Street.  Approximate  cost, 
$5,000. 

H.  T.  Hunter,  79  Adelaide  Street  E.. 
has  let  the  contract  for  the  construction 
of  a  garage  to  R.  Cummings.  1002  Lums- 
den  Buildin.g.  Brick  construction,  felt 
and  gravel  roofing.  Estimated  cost 
$5,000. 

Walkerville,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  factory  for  the  Dominion 
Stamping  Company.  The  contract  for 
steel  work  and  roofing  has  -been  let  to 
the  t;anadian  Bridge  Company,  Walker- 
ville, and  the  paintin.g  C(jntract  to  C.  M. 
Bennett. 

Winnipeg,  Man. 

The  general  contract  for  alterations 
and  additions  to  the  Criterion  Hotel  has 
been  let  to  the  Standard  Construction 
Company.  1004  Union  Trust  Building. 
Estimated  cost,  $5,000. 

The  following  contracts  have  been  let 
in  connection  with  the  business  block  in 
course  of  erection  at  Portage  and  Garry 
Streets  for  Leon  Honnorat: — ornament- 
al iron  and  steel  work.  Western  Steel 
&  Iron  Company,  Limited,  Elmwood; 
roofing.    Metal    Shingle    &   Siding   Com- 
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pany  of  Manitoba,  Limited,  677  Notre 
Dame  Avenue;  marble  and  tile  work, 
Mississquoi  Lantz  Company,  Limited, 
736  Somerset  Building;  elevator,  Gurney 
Elevator  Company. 


Residences 

Barrie,   Ont. 

VV.  C.  Thompson,  15  Owen  Street,  has 
prepared  plans  for  a  residence  to  be 
erected  on  Bradford  Street,  at  an  ap- 
proximate  cost   of  $4,000. 

Work  on  the  erection  of  a  residence 
on  Toronto  Street  has  been  commenced 
by  W.  C.  Thompson,  15  Owen  Street. 
Estimated  cost,  $;i,000. 

Halifax,  N.  S. 

Plans  are  being  prepared  for  a  resi- 
dence to  be  erected  on  Lilac  Street  by 
the  Eastern  Investment  Corporation, 
Cragg  Building,  Barrington  Street.  Ten- 
ders for  heating,  plumbing  and  electrical 
work  will  be  called  shortly.  Approxi- 
mate cost,  $6,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Jennings  Street  and  of 
another  on  Vernon  Street  by  the  East- 
ern Investment  Corporation,  Cragg 
Building,  Barrington  Street.  Estimated 
cost,   $5,000  and  $6,000  respectively. 

Hamilton,  Ont. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  residence  on  Markland 
Street  for  J.  Sifton,  City  Hall.  Esti- 
mated cost,  $8,000.  Architects,  Watt  & 
Blackwell,  Lister  Chambers. 

Plans  have  been  drawn  for  two  resi- 
dences to  be  built  on  Analon  Place  by 
MacKay  Bros.,  Lister  Building.  Brick 
construction,  concrete  foundation,  shingle 
roofing.     Approximate  cost,  $3,300  each. 

MacKay  Bros.,  Lister  Building,  have 
had  plans  prepared  for  a  residence  to  be 
erected  on  St.  Clair  Avenue  at  an  esti- 
mated cost  of  $3,000.  Contracts  will  be 
let  for  plastering,  painting,  heating, 
plumbing  and  electrical  work. 

Hensall,  Ont. 

The  erection  of  a  residence  is  being 
considered  by  Alexander  Buchanan. 
Frame  and  white  brick  construction.  Es- 
timated cost,  $3,300. 

Levis,  Que. 

Joseph  Leblond,  Commercial  Street, 
is  building  a  residence  and  drug  store  at 
Commercial  and  Fraser  Streets  by  day 
labor.     Approximate  cost,  $8,000. 

Montreal,  Que. 

Ernest  Pepin,  129  Marlowe  Street,  has 
commenced  the  erection  of  a  residence 
estitnated  to  cost  $4,000. 

Work  has  been  started  on  the  erection 
of  three  flats  by  George  Smith,  519  Pap- 
ineau  Avenue.     Estimated  cost,  $6,500. 

North  Bay,   Ont. 

.Adam  Torrance,  36  Second  Avenue  E., 
is  receiving  tenders  on  the  erection  of  a 
residence  on  Bloem  Street.  .Xrchitects. 
.\ngus  &  .-Vngus.  .'Vngus  Block,  .Artificial 
stone  and  Ijrick  veneer  construction, 
stone  foundation,  shingle  roofing.  Esti- 
mated   cost,    $4,500. 

Ottawra,  Ont. 

Plans  of  five  residences  to  be  built  on 
Melrose  Street  are  being  prepared  by 
Foster  &  Marks,  11  Irving  .'\venue. 
Brick  construction,  stone  foundation,  felt 
and  gravel  roofing.  Approximate  cost, 
$8,000. 

Work  has   been   commenced   by   John 
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Wilson,  Wellington  Street,  on  the  erec- 
tion of  a  residence  on  Bethany  Street,  at 
an  approximate  cost  of  $5,000.  Brick 
veneer  construction,  stone  foundation, 
shingle    roofing. 

Toronto,  Ont. 

Tenders  are  now  open  for  the  erec- 
tion of  a  number  of  houses  in  the  East 
End  for  the  Reliance  Building  Corpora- 
lion.  70  King  Street  E.  Plans  and  speci- 
fications with  the  .Architect.  W.  H.  Mar- 
tin. 70  King  Street  E. 

U.  Liddell,  155  Lippincott  Street,  has 
had  plans  prepared  for  a  pair  of  resi- 
dences estimated  to  cost  $4,800.  Brick 
construction,  shingle,  felt  and  gravel 
roofing. 

In  connection  with  the  residences  be- 
ing built  on  Coleman  Street  by  J.  Stan- 
hope, 62  Balfour  Street,  tenders  are  be- 
ing received  on  heating,  plastering,  elec- 
trical work  and  painting. 

The  contract  for  plumbing  at  the  resi- 
dences in  course  of  erection  on  Cole- 
man Street  for  J.  Stanhope,  62  Balfour 
Street,  has  been  let  to  George  Youlet, 
261    Booth  Avenue. 

Work  has  been  commenced  on  the 
erection  of  a  residence  at  15  Ingham  .Ave- 
nue for  F.  Hedges,  17  Ingham  .Avenue. 
.Smaller  trades  will  be  let.  Brick  con- 
struction, shingle  roofing.  Estimated 
cost,  $5,000. 

Plans  have  been  drawn  for  a  resi- 
dence to  be  built  on  Garden  .Avenue  by 
J.  D.  Naylor,  110  Glenholme  Street,  at 
an  estimated  cost  of  $3,500.  Smaller 
trades  will  be  let.  Brick  construction, 
shingle  roofing. 

J.  McCallum,  150  Cortleigh  Boulevard, 
has  had  plans  prepared  for  a  residence, 
estimated  to  cost  $3,000.  Brick  con- 
struction,  shingle   roofing. 

Tenders  on  the  installation  of  plumb- 
ing and  sanitary  conveniences  irf  a  num- 
ber of  houses  will  be  received  until 
August  17th  by  the  Board  of  Control. 
Plans  at  office  of  the  Health  Depart- 
ment,  City   Hall. 

CONTRACTS  AWARDED 

Aylmer,  Ont. 

The  contract  for  the  construction  of  a 
residence  for  Mrs.  White  has  been  let 
to  C.  M.  Smith.  Approximate  cost,  $3,- 
500. 

Centreville,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  residence  for  the  Principal 
of  the  Public  School,  William  Fenton. 
The  contract  for  masonry  has  been  let 
to   George   Rath.   Preston. 

Gait,  Ont.  ^1 

The  Getty  &  Scott  Shoe  Company,  109    Mu 
Water    Street    N.,    have    let    the   general    "■ 
contract   for  the  erection   of  an  addition 
to   their   factory     to     Thomas    Hancock, 
Gait.     White  brick  construction. 

Guelph,  Ont. 

In  connection  with  the  residence  built 
on  College  Heights  for  Miss  M.  E,  Mur- 
<lock.  the  contract  for  carpentry  has  been 
let  to  D.  Scroggie.  care  of  E.  A.  Ma- 
lioney.  Telephone   Building. 

Halifax,  N.  S. 

In  connection  with  the  residences 
erected  on  Vernon  and  LeMarchant 
Streets  for  the  Eastern  Investment  Cor- 
jioralion,  Cragg  Buildin.g.  Harrington 
.Street,  the  heating  contracts  have  been 
let  to  Longard  Bros.,  213  Hollis  .Street, 
the     contract     for     plumbing  to   W.   S. 
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AuRust  4,  loir, 

OiiiKK,  liUi  Upper  Water  Street,  and  for 
electrical  work  to  J.  Starrs  Son  &  Com- 
pany,  Limited,   Ciranvillc   Street. 

The  followiiiK  contracts  have  been  let 
in  connection  with  the  flats  in  course  of 
erection  on  LcMarcliant  Street  for  G.  F. 
King,  Francklyn  Street: — masonry  and 
carpentry,  J,  W.  Keddy,  l.'iS  Cunard  St.; 
roolin^.  W.  McFateridge,  Water  Street; 
plastering,  J.  Foley,  29  Allen  Street; 
painting,  David  Roche,  3H8  Argyle  St.; 
lieating  and  plumbing,  G.  H.  Kinsman, 
73  C'ornwallis  Street;  electrical  work, 
John  Starr,  Son  &  Company,  Limited, 
(Iranville  Street;  interior  fittings,  J.  W. 
Keddy,  138  Cunard  Street. 

Hamilton,  Ont. 

The  general,  masonry,  carpentry  and 
roofing  contracts  for  the  erection  of  a 
residence  for  E.  Condon,  01  Learning 
Street,  have  been  awarded  to  C.  G.  Hud- 
son, 10  Edinburgh  Street.  Approximate 
cost,   $3,500. 

l^lans  have  been  prepared  for  a  resi- 
dence to  be  erected  on  Kensington  Ave- 
nue for  E.  Condon,  61  Leeming  Street. 
The  general,  carpentry  and  roofing  con- 
tracts have  been  awarded  to  C.  G.  Hud- 
son, 10  I'^dinburgh  .Street,  the  contract 
ff>r  masonry  to  Klingbell  &  Jevons,  23 
Roscmonnt  Street,  and  for  heating  and 
plumbing  to  H.  Barnes,  23  Fife  Street. 
Estimated  cost,  $3,500. 

Inglewood,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  residence 
in  course  of  erection  for  J.  M.  Scott: — 
brick  work  and  plastering,  J.  Hunt,  Ingle- 
wood;  carpentry,  J.  Daytons.  Inglewood; 
heating,   A.  Sprat  &  Sons,   Inglewood. 

Levis,  Que. 

In  connection  with  the  residence  in 
course  of  erection  on  Wolfe  Street  for 
Joseph  Samson,  the  masonry,  carpentry, 
roofing  and  plastering  contracts  have 
been  let  to  the  general  contractor,  J. 
Hlais,  Levis,  the  painting  contract  to  M. 
(inay,  .50  Carrier  .Street,  and  the  heating, 
|)lumbing  and  electrical  contracts  to  J. 
B.  A.  Lachance,  393  St.  Francois  Street, 
Quebec. 

Montreal.  Que. 

The  following  contracts  have  been  let 
for  the  erection  of  a  residence  at  35 
Fairmount  Street  E.,  for  the  School 
Board  of  Infant  Jesu  Parish: — general 
contract,  masonry  and  carpentry,  E.  A. 
D.  BoiUau.  1485  St.  ,\ndre  Street;  steel, 
Structural  .Steel  Company,  Limited,  New 
Birks  Building;  roofing,  M.  Chouinard, 
751  Adam  Street;  painting,  Antoine  Lus- 
sier;  lieating  and  plumbing,  N.  Ouellette 
&  Fils,  719  Colonial  .Avenue;  electrical 
work,  J.  A.  St.  .Amour,  3171  St.  Denis 
Street.     Plastering  not   let. 

hi  connection  with  the  residence  built 
at  (irosveiior  Street  and  Westmount 
Boidevard  for  the  Estate  of  Jonathan 
Brown,  1050  Dorchester  Street  W.,  the 
roofing  contract  has  been  let  to  Richard- 
son, Simard  &  Company.  745  Clarke  St., 
I  he  heating  and  phnnbing  contract  to 
llickey  iSi  Aubut.  m  Dominion  Street, 
the  contract  for  tiling  to  the  Walker 
Hardware  Company,  Limited,  253  St. 
James  Street,  and  for  plastering  to  A.  K. 
Hutchison,    New    Birks    Building. 

Ottawa,  Ont. 

F-  W.  h'oster,  SO  Spadina  .Xvenue,  has 
let  the  following  contracts  in  connec- 
tion with  the  residence  in  course  of  erec- 
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tion  on  Carruthers  Street: — plastering, 
H.  Lethbridge,  Westboro;  heating,  J. 
Cameron,  488  Lewis  Street;  plumbing, 
W.  Lethi)ridge,  First  Avenue;  electrical 
work.  Dominion  Electric  Construction 
Company,  417  Sparks  Street, 

Work  has  been  started  on  the  erection 
of  a  residence  on  Murray  Street  for  A. 
Levinson,  217  Somerset  Street.  The  con- 
tract for  plastering  has  been  let  to  Peter 
Boply,  Heney  Street,  the  heating  and 
plumbing  contract  to  J.  T.  Blyth,  Frank 
Street,  and  the  wiring  contract  to  the 
Rideau   Electric  Company,  128  Bank  St. 

In  connection  with  the  residence  be- 
ing built  on  Allan  Street  by  James 
Brownlce,  11  Clemow  Avenue,  the  con- 
tract for  heating  and  plumbing  has  been 
let  to  J.  Gervin,  Bank  and  Sunnyside 
Streets,  and  for  electrical  work  to  H.  L. 
Allan,  377  Somerset  Street. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Sunnyside  St. 
for  B.  A.  Grison,  89  Fentiman  Street. 
The  contract  for  heating  and  plumbing 
has  been  let  to  J.  P.  Band,  775  Bank  St., 
and  for  electrical  work  to  H.  L.  Allan, 
377  Somerset  Street. 

Quebec,  Que. 

In  connection  with  the  residence  erect- 
ed for  Eugene  Dube,  163  St.  Olivier  St., 
the  roofing  contract  has  been  let  to  O. 
Barbeau,  154  Franklin  Street,  the  con- 
tract for  painting  to  J.  M.  Tardivel,  4 
Abraham  Hill,  and  for  heating,  plumbing 
and  electrical  work  to  E.  T.  Moreau,  176 
Abraham  Hill. 

In  connection  with  the  residence  being 
built  on  Aberdeen  Street  by  Leon  Na- 
deau,  105  Franklin  Street,  the  roofing 
contract  has  been  awarded  to  O.  Barbeau, 
154  Franklin  Street,  the  contract  for 
plastering  to  J.  B.  Verret  &  Fils,  190 
Third  Avenue,  Limoilou,  and  for  heat- 
ing, plumbing  and  electrical  work  to  R. 
Chiquette,  210  Queen   Street. 

Raleigh  Township,  Ont. 

In  connection  with  the  residence  erect- 
ed for  J.  B.  Rhodes,  Chatham,  P.  Q..  the 
contract  for  plastering  has  been  let  to 
Celesta  Blond,  178  St.  Joseph  Street, 
Chatham,  the  heating,  plumbing  and  elec- 
trical contracts  to  Robert  Mitchell,  185 
King  Street  W.,  Chatham,  and  the  paint- 
ing contract  to  Fred  Phelps,  7  Linden 
Street,   Chatham. 

St.  Catharines,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  F.  N.  Kara,  College 
Street,  has  been  let  to  Newman  Bros., 
75  St.  Paul  'Street,  the  carpentry  con- 
tract to  C.  F.  Monk,  Wilson  .Street,  and 
the  painting  contract  to  Leach  &  Jones, 
46  James  Street.  .Approximate  cost, 
$13,000. 

St.  Hyacinthe,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  in 
course  of  erection  on  Girais  Street  for 
j.  A.  Boisseau: — masonry,  J.  P.  Des- 
jardins;  roofing  and  ventilating,  Daniel 
&  St.  Jean.  336  Cascades  Street;  paint- 
ing and  glazing,  Jules  (iingras,  80  Cas- 
cades Street;  heating  and  plumbing,  A. 
Blondin  &  Cie,  115  Cascades  Street; 
plastering.  .V.  Blanchard;  fire  escapes, 
Montreal  Architectural  Iron  Works 
Company,  157  Prince  Street.  Montreal. 
Tile  work  not  let. 

Stratford,  Ont. 

In    connection    with    the    residence    in 
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course  of  erection  at  26  Centre  Street 
for  G.  F.  Heidcman,  City  Hall,  the  fol- 
lowing contracts  have  been  let: — gen- 
eral and  carpentry,  G.  Faulk,  197  Hiber- 
nia  Street;  masonry,  Harry  Thome. 
Avondalc  and  Huron  Streets;  plastering.' 
W.Socder,  210  Huron  Street;  heating 
McDonald  &  Henry,  11  Ontario  Street; 
plumbing,  Classic  Sanitary  &  Heating 
Company,  164  St.  Patrick;  electrical 
work,  Bennington  &  Young.  110  On- 
tario  Street. 

Toronto,  Ont. 

In  connection  with  the  residences 
built  on  Langford  Avenue  by  Holmes  & 
Anderson,  275  Jones  Avenue,  the  plumb- 
ing contract  has  been  let  to  R.  J.  Ritchie. 
851  Logan  Avenue,  and  the  plastering 
contract  to  White  Bros.,  55  Hunter  St. 

A  residence  is  being  built  at  94  Neville 
Park  Boulevard  by  H.  B.  Jackson,  323 
Beech  Avenue,  at  an  estimated  cost  of 
$4,000.  Smaller  trades  will  be  sub-let 
Owner's   name  withheld. 

The  contract  for  plastering  at  the  resi- 
dence in  course  of  erection  on  Pine  Cres- 
cent for  J.  A.  Stewart,  81  Wheeler  Ave- 
nue has  been  let  to  Halwell  &  Kilsby, 
41  Pickering  Street,  and  the  plumbing 
and  heatmg  contract  to  Stratton  &  Cork, 
314  Lee  Avenue. 

In  connection  with  the  residence  built 
at  60  Neville  Park  Boulevard  by  A. 
Crawford,  the  heating,  plumbing  and 
electrical  contracts  have  been  let  to  Hil- 
lier  &  Company,  2199  Queen  Street  E.. 
the  contract  for  plastering  to  T.  Wilav. 
4  Elmer  Avenue,  and  for  painting  to  G. 
R.  Stacey,  130  Mutual  Street. 

The  following  contracts  have  been 
awarded  in  connection  with  the  apart- 
ments built  by  A.  McLeod,  47  Benal- 
mond  Street:— plumbing,  E.  R.  Restall. 
90  Scarborough  Road;  heating.  S.  W 
Schulkins.  932  College  Street;  electrical 
work,  G.  H.  .Armor.  21  Ferndale  Avenue: 
plastering,  H.  Hill,  16  Lawlor  Avenue. 

F..  Churchill.  3  Orchard  Boulevard,  is 
erecting  a  residence  at  10  Neville  Park 
Boulevard  for  N.  E.  Shier.  900  Queen 
Street  E.  The  contract  for  plastering 
has  been  awarded  to  W.  Churchill.  4 
Edgcwood  Avenue.  .Approximate  co^- 
$5,000. 


Power   Plants.   Electricity  and 
Telephones 

Ailsa  Craig,  Ont 

The   hydro-electric   system   will   be  in 
stalled   by  the   Hydro-Electric   Commi- 
sion  of  Ontario.  Continental  Life  Build- 
mg.   Toronto.      Engineer.   J.    H.   Castor. 
Approximate  cost.  $7,728. 

Athens,  Ont. 

The  installation  of  an  electric  light 
and  power  system  is  contemplated  by 
the  Town  Council.     Clerk.  A.  M.  Lee. 

British   Columbia   Province 

The  British  Columbia  Telephone  Com- 
pany, 555  Seymour  Street.  Vancouver, 
have  commenced  extensions  to  their  sys- 
tem in  the  Lower  Fraser  Valley.  .Ap- 
proximate  cost.   $70,000. 

Elizabethtown   Township,   Ont. 

The  electric  lighting  system  is  being 
installed  bv  the  Electric  Commis.sion. 
Manager.  E.  J.  Phillips.  .Approximate 
cost,   $6,000. 

Harriston.  Ont. 

A  by-law  ha.<  been  carried  providing 
for   the   installation   of  a   hydro-electric 


TENDERS 


Sealed  tenders  will  be  received  by  the  under- 
signed up  to  noon  on  Monday,  August  16th,  for 
the  construction  of  a  Municipal  Drain  in  tlie 
Township    of    Minto,    known    as    Drain    No.    0. 

The  drain  is  about  lO.UX)  feet  long  and  con- 
tains   approximately    12.r>00    yards    of    excavation. 

Profile  and  specifications  can  be  seen  at  the 
office    of   the    iuidersigne<l. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepte<l. 

W.    D.    McLELLAN, 
•M-'VZ  CMerk  of   Minto. 


Bridge  Notice 


Sealed  tenders  marked  Tender  for  Dismantling 
the  St.  John  Suspension  Bridge  will  be  received 
at  the  New  Brunswick  Provincial  Department  of 
Public  Works,  Fredericton,  until  Wednesday,  18th 
day  of  August,  1915,  at  noon,  for  dismantling  the 
old  ''Suspension  Bridge"  at  St.  John,  N.  B.,  ac- 
cording to  Specifications  to  be  seen  at  the  fol- 
lowing: Provincial  Department  of  Public  Works, 
Fredericton,  N.  B.,  Provincial  Government  Rooms, 
St.  John,  N.  B.,  the  offices  of  the  Structural  En- 
gineering Company,  Limited,  5i);i  to  5(H  New 
Jiirks    Building,    Montreal,    P.    Q. 

Each  tender  must  be  acconii)anied  by  a  certified 
Bank  Cheque  or  Cash  for  an  amount  e<jual  to 
live  per  cent,  of  the  tender,  which  will  be  for- 
feited if  the  party  tendering  declines  to  enter  into 
contract  when  called  upon.  Such  certified  liank 
Cheque  or  Cash  will  be  returned  to  the  parties 
whose  tenders  are  not  accepted,  but  with  the  party 
to  whom  the  contract  is  awarded,  it  shall  be  re- 
tained until  the  final  completion  of  the  contract 
and  its  acceptance  by  the  Department,  Not 
iibliged   tti   accept   lowest  or  any   tender. 

JOHN    MORRISSY. 
Minister   of   Public    Works. 
1  )epartment   of    Public   Works, 

Fredericton.    N.B.,   July   29tb.   11H5.  ^1 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  .of  the  Bd^rd  will  he  re- 
ceived   tmtil  * 

Tuesday,  August  17th,  1915 

For  AH  Trade* 

For  Enlargement  of 

Eglinton  Public  School  on  Eglinton 

Avenue 

Also 

Heat  Regulators  and  Sundry  Trades 
in  other  Schools 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
IJuildings,  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque 
for  five  per  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  surety  companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall  on  the 
day  named,  after  which  no  tender  will  be  received. 
The  lowest  or  any  tender  will  not  necessarily  be 
accepted. 

MII.ES   YOKES, 

Chairman    of    Committee. 

W,   C.   WILKINSON, 
31  Secretary-Treasurer. 


WANTED 


Double  deck  iron  cars,  suitable  for  drying 
Ijricks  in  tunnels.  Apply  Box  No.  224,  Contract 
Recr)rd,   Toronto.  30-31 


CITY  OF  REGINA 


Waterworks  Department 


Sealed  tenders  will  be  received  by  the  City 
Commissioners  up  till  noon,  Monday,  September 
6th,  1915,  fot  the  supply,  delivery  and  erection 
of  a  7.000,01X1  gallon  Pumping  unit  at  the  City 
Power    House,    Regina,    Sask. 

Specifications  and  other  information  may  be 
obtained  from  the  office  of  the  undersigned.  The 
City  does  not  bind  itself  to  accept  the  lowest  or 
any    tender. 

J.   M.  MACKAY. 
Superintendent    of    Waterworks, 

July  22nd.  1915.  30-31 


COUNTY  OF   BRANT 


Sealed  tenders  clearly  endorsed  on  the  outside 
•'Tender  for  Puttown  Bridge  Abutments,"  will 
be  received  by  the  Counties  of  Oxford  and  Rrant 
uj)  to  12  o'clock  noon,  on  Saturday,  August  14th, 
1918.  addressed  to  the  County  Clerk,  County 
IJuilding,     Prantford. 

(a)  For    Reinforced    Concrete    Abutments, 

and  alternatively 

(b)  For  Solid  Concrete  Abutments, 
Tenders  for  either  class  must  be  on  the  pre- 
scribed forms  and  accompanied  by  a  marked 
cheque  for  5  per  cent,  of  the  amount  of  the  ten- 
der made  payable  to  the  Treasurer  of  the  County 
of  lirant.  Plans  and  specifications  may  be  seen 
at  the  office  of  the  County  Engineer,  from  whom 
tender  forms  may  be  had.  Room  4  Temple  Build- 
ing.    Urantford. 

ALAN   MAIR  JACKSON, 
:{1-H2  County    Engineer. 


Tenders  for 
Wrecking  Buildings 


Scaled  tenders  will  be  received,  addressed  to 
the  Chairman  of  the  Finance  Committee,  City 
lUiildings,  St.  Catharines,  up  to  5  o'clock  p.m. 
of  Tuesday,  August  24th.  1915,  for  the  wrecking 
and  removal  of  the  following  buildings  on  the 
right-of-way   to   the   St.    Paul    Street    Bridge. 

3    Blocks   of   Brick    Stores. 
2  Brick  Residences. 
1    Large   Stone   Residence. 
Barns    and    Sheds. 

An  alternative  tender  will  also  be  received 
for  the  salvage  of  the  lot  of  the  I.  O.  O.  F. 
property,    together    with    their    building. 

Specifications  and  information  regarding  the 
work  may  be  obtained  at  the  office  of  the  City 
Engineer, 

Tenders  will  be  received  for  each  building  sep- 
arately or  for  all  in  bulk.  A  marked  cheque  for 
Fifty  dollars  must  accompany  each  tender.  The 
City  does  not  bind  itself  to  accept  the  highest 
or    any'/ tender. 

W.    P.    NEAR, 
31-32  City   Engineer. 


Paving  Tenders 


Sealed  tenders  addressed  to  the  undersigned 
will  be  received  up  to  S  o'clock  p.m.,  August 
9th,  1915,  for  paving  Canal  Street  East,  Dunn- 
ville,  ()nt.,  with  either  Rocmac,  Tarvia,  Westru- 
niite  or  ( )il  Bound  Macadam.  Contractors  will 
please  submit  specifications,  and  the  Council  re- 
serves the  right  to  select  the  paving  most  suitable. 

Plans  may  be  seen  at  tlie  Town  Engineer's 
Office   on   and    after   August    2nd,    1915. 

No    tender    necessarily    accepted. 


.'il 


J.    W.    HOLMES, 

Town  Clerk. 


Power  Plants,  Electricity    and 
Telephones 

(Continued   fioui   page   53) 
system.     Town    Engineer,   John    Patter- 


Saskatchewan  Province 

The  following  rural  telephone  com- 
panies have  been  authorized  to  borrow 
money  for  the  construction  of  their  sys- 
tems:— Cut  Knife,  $12,000,  Secretary, 
W.  VV.  Johnston,  Cut  Knife;  Ernscliffc, 
$6,001),  J.  F.  Middlemiss,  Wolseley: 
Glenrose,  $10,000,  R.  J.  Howard,  Glen- 
rose;  Hielier,  $1 '2,000,  K.  Howe,  Stough- 
ton;  Kansas,  $0,000,  J.  R.  Funk,  Drake; 
Lockwood,  $10,000,  "M.  H.  Waldron, 
Lockwood;  Lovat,  $2, .500,  A.  Parley,  Lov- 
at;  Mair,  $U,000,  J.  C.  Clark.  Mair;  Mont- 
gomery, $4,,jOO,  t.  .\.  Ingham,  Kennedy; 
Narrow  Lake,  $14,000,  M.  J.  Stephen- 
son, VV'ilkie;  North  Redvers.  $11,000,  G. 
M.  McKenzie,  Redvers;  O.  K.,  .$3,500,  H. 
McManus,  Colgate;  Paswegin.  $.3,500,  F. 
Gillespie.  Paswegin;  Renown.  $5,500,  Ci. 
McKay,  Renown;  River  .\yr,  $25,000,  J. 
N.  R.  Finlayson,  Broadview;  Ruddell. 
.$5,600.   A.   K.   Steele,    Ruddell. 

Windsor,  Ont. 

The  City  Council  are  about  to  call  for 
tenders  on  the  supply  of  about  five  miles 
of  copper  wire.     Clerk,  S.   Lusted. 

CONTRACTS  AWARDED 

Glenrose,  Sask. 

The  (jlcnrosc  Rural  Telephone  Com- 
pany, Limited,  have  let  the  contract  for 
the  construction  of  their  system  to  Har- 
old Herbert,  North  Battleford,  at  $y,350. 
Contractor  is  in  the  market  for  ma- 
terial for  about  44  miles  of  line. 

Montreal,  Que. 

The  contract  for  the  supply  of  under- 
ground cable  for  the  Filtration  Plant  has 
been  let  l)y  the  Board  of  Control  to  the 
Northern  Electric  Company,  Limited. 
814  Notre  Dame  Street  West. 


Casement   Contracts 

Messrs.  B.  &  S.  H.  Thompson  &  Com- 
pany. Limited,  of  Montreal,  representing 
the  Crittall  Casement  Company,  have 
secured  the  contracts  for  the  solid  steel 
casements  for  the  new  Montreal  Civic 
Library,  and  also  for  the  Ross  Pavilion 
of  the  Royal  \'ictoria  Hospital  in  Mont- 
real. 
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What  Effect  Will  the  Conflict  in  the  Old 
World  Have  Upon  the  Develop- 
ment of  the  New? 


(ontract  Record 

^^^^  **                                 *   ^           ^^^    ^^  m  ^  TlllvN  the  present  unhap|)y  conflict  in  Europe 

^^^FnAin^/^rinA     D^VI/aur  VV       fipt  started,  people  began  to  ask  each  other, 

<^  t^IiyillCCnilU    KCVICW  ▼  ~        I  low  long  will  the  war  last?     This  qucs- 

tion  has  i)een  bandied  from  one  to  the  other 

Published  Each  Wednesday  by  w\\\\\  it  has  become  tiresome.     Perhaps  there  has  been 

Hfir'H   r*     IVyf  Ar-T  PTAIVI    f  TIV^TXRn  some  excuse  for  speculation  of  the  kind,  seeing  that 

rlUorl   l-i.   IVlACL.ilAl>,  L.1JV111  tiU  European  wars  on  such  a  scale  have  not  been  an  evcry- 

HUGH  C.  MacLEAN,  Winnipeg,  President.  day  occurrence  in  the  lives  of  most  of  the  speculators. 

THOMAS  S.  YOUNG,  General  Manager.  It  is  significant  that  people  no  longer  make  it  a 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  matter  of  vital  concern  whether  the  war  will  last  an- 

Telephone  A.  2700  other  six  months  or  another  six  years.    They  are  be- 

'- ginning  to  appreciate  the  hard  fact  that  business  can- 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  not  be  conducted  "as  usual,"  and  that  the  stability  of 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  their  incomes  can   be  maintained  only  by  enterprise 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  and  effort.     The  war,  with   the  conditions  attendant 

NEW  YORK  -  Tel.  3108  Becknian  -  1226  Tribune  Building  upon  it,  is  beginning  to  sink  in  deeper,  and  the  element- 

CIIICAGO  -  Tel.  Harrison  5351  -  1413  Gt.   Northern  Bldg.  ary  questions  propounded  a  year  ago  are  giving  place 

LONDON,  ENG. 16  Regent  St.  S.W.  to  serious  ideas  worthy  of  consideration  and  discus- 

sion.     Such  an  idea  is  embodied  in  the  caption  of  this 

SUBSCRIPTION  RATES  article.     The  question,  which  is  asked  by  a  reader  of 
Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  The  Contract  Record,  provides  food  for  reflection. 
Single  copies  10  cents -ph^:  phenomenal  development  which  this  country 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as  haS  witnessed  during  the  last  decadc  has  been  attribut- 

""Enter'ed'ar'second  class  matter  July  isth,  1014,  at  the  Postoffice  at  jiblc  ulmost  entirely  to  the  evcr-increasiug  stream  of 

nuffaio,  N.Y.,  under  the  Act  of  Congress  of  March  3,  1879.  immigrants  froiii  the  Old  Coiuitry.    Almost  any  west- 

Alphabetical  Index  of  Advertisers  f,"""  /^Y"  o""  ^ity  bears  out  this  assertion-Vancouver. 

Paie  18  "i<^  (jateway  to  the  Pacific ;  Calgary,  the  cow-town  of  a 

decade  since;  Winnipeg,  a  generation  or  so  ago  little 

Vol.  ap                              August  II,  19*5                           No.  3a  more  than  a  trading  post:  Edmonton.  Saskatoon,  and 

—                                                                                          ■  many  others.     Whether  we  like  it  or  not,  we  must 

P^:r.«;.,ol   r-^rif^^fo  consider  the  hard,  cold  fact  that  the  stream  of  immi- 

Pnncipal   Contents  ^ration  is  cut  ofT-for  the  present,  at  any  rate-and 

What  Effect  Will  the  Conflict  in  the  Old  World  Have  that  we  are  now  face  to.  face  with  the  situation  of 

Upon  the  Development  of  the  New? 821  holding  our  own. 

Montreal's  Far-Famed  Water-Works  System 822  It  is  a  gratifying  reflection  that  so  far,  thanks  large- 
Co-operation  of  Railways  and  Municipalities 823  ly    to    the   enterprise   of   the    manufacturing   irrterests 

Planning  on  Contract  Work 823  -'n'd  the  extent  to  which  they  have  been  able  to  cope 

i>            J  XT       /--•  •    T  1           »T     •      1                                oo.  with  emergency  war  orders  on  an  unuaralleled  scale 

Proposed  New  Civic  Library,  Montreal 824  ,           ,  "^        -;  ,          ,     ,,                      "iipoidiicicu   ^cdic, 

,,      ,  we  have  been  able  to  hold  our  own.    We  hud  business 

Mamtenance  of  Concrete  Pavements 825  actually  picking  up  in  the  manufacturing  centres,  ow- 

7.000-Foot  Pipe  Line  Floated  to  Place  in  Lake  Ontario  ing  to  the  receipt  of  these  large  war  orders  from  Brit- 

in  Long  Sections 826  ain  and  her  allies.     Railway  earnings  are  improving, 

Paving  by  Compressed  Air 827  and  the  money  market     is     featured     by     a     gradual 

Oil  Paints  for  Concrete  Floors 827  strengthening  of  rates  as  the  crop-moving  period  ap- 

Asphalt:  Its  Application  in  Road  and  Sanitary  Work  ...     828  P^^^^hes.    Canadian  steel  luills  are  getting  a  good  deal 

By  N    Hoskins  '^^  business  from  the  Old  Country,  for  steel  and  iron 

,,,.„  ^..  .      ,,          ,    „      ...  "  ,.         ,,    n-  -1      ■>          .-,,  products,  and  it  is  believed  that  Canada  is  finding  a 

Will  Mixing  Concrete  Too  Wet  Cause  Its  Failure?  ...    831  permanent  place  in  the  British  market. 

Repair  of  Defects  in  Reinforced  Concrete 831  -p,            .              j      t          ■                    ..... 

„,      ,                      ,  ,           ,  ,,    ,  Ihere  is  no  doubt  whatever  that  the  situation  m 

The  Construction  of  Integral  Uirbs  ..     832  Canada  thus  far  has  been  .saved  bv  the  countrv's  su- 

,,.        ,^            '^^.,       ,,-,*"'"'",.      ,        „  Preme  confidence,  not  onlv  in  the  Empire,  but  in  it.self. 

.Splitting  of  Concrete  Sidewalks  Surrounding  Iron  Posts    834  Confidence,   then,  business  enterprise,  and   manufac- 

C^il- Proof  Reservoirs  of  Concrete 835  turing  supremacy,  are  the  three  pillars  ujKin  which  the 

By  Wm.  M.  Kinney  country's  prosperity  must  be  staved  during  the  j)criod 

Pavement  Widths  and  Crowns 836  of  the  war.     And  what  then?    'Some  would  say  the 

By  H.  J.  Fixmer  ndugc,  but  we  think  not. 

An  Automatic  Device  Which  Controls  Hypochlorite  Ap-  There  are  those  who.  in  discussing  the  prospects 

plication  ..     ......  .             .. 839  of  the  country  upon  the  termination  of  hostilities,  will 

Paints  Designed  to  Prevent  Electrolysis  in  Concrete  ..     841  point  to  the  millions  that  have  fallen,  and  to  the  un- 

Flat-Slab  Bridges     Which     Combine     Permanency  and  precedented  destruction  in  the  ravaged  cities  of  France 

Good  Appearance 842  and  Belgium.     Phey  will  tell  you  that  every  mechanic 

By  Walter  H.  W  heeler  will  lind  a  i)lace— and  a  giKnl  place — in  Eurot>e.  and 

Personal  Mention  (Featuring  Mr.  Malonlm  H.  MacLeod.  that   the   Old   World   will   supor.sede   the   New   in'con- 

of  Winnipeg,  and  Mr,  A.  K.  Dccary.  of  Quebecl   ...     844  Structioiial   attraction. 

Mainly  Constnicional 846  With  this  we  are  not  in  accord.     Wemavbesure 
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that  for  long  enough  after  the  declaration  of  peace, 
finances  will  not  be  forthcoming  so  readily  for  the  re- 
building of  half  a  continent,  and  that  much  of  the  re- 
storation will  come  abt)ut  rather  as  a  sort  of  evolution 
than  as  a  sudden  enterprise.  Moreover,  in  the  matter 
of  such  principles  we  may  learn  much  from  history. 
It  is  a  fact  that  the  greatest  periods  of  colonial  ex- 
])ansion  followed  immediately  upon  the  great  wars  of 
the  eighteenth  and  nineteenth  centuries.  There  are 
those  of  us  who  can  recall  the  im])etus  given  to  im- 
migration by  the  Franco-Prussion  war,  and  later  by 
the  South  yVfrican  war. 


For  our  own  part,  we  look  upon  the  present  troubl- 
ous time  as  affording  Canada  an  opportunity  of  self- 
examination  and  preparation.  It  is  a  time  when  all 
matters  appertaining  tt)  public  and  private  administra- 
tion should  be  overhauled,  when  loopholes  should  be 
detected,  and  false  economies  exposed,  when  the  af- 
fairs of  the  State  should  be  placed  upon  a  sure  found- 
atic^n,  and  the  affairs  of  the  individual  strengthened 
and   purified. 

Canada  has  a  great  future,  and  the  prospects  of 
the  country  are  enhanced  rather  than  diminished  by 
the  losses  sustained  in  the  Old  World. 


Montrears  Far-Famed  Water- Works  System 


RKADERS  of  the  Contract  Record  are  aware  that 
the  city  of  Montreal  is  carrying  out  an  ex- 
tensive scheme  for  improving  the  water- 
works, enlarging  the  aqueduct,  and  construct- 
ing a  hydro-electric  i)lant.  It  is  proposed  to  revise  the 
original  plans  and,  with  the  api)roval  t)f  Messrs.  Hering 
and  Fuller,  lonsulting  engineers,  of  New  York,  tt) 
spend  a  further  large  sum  on  the  scheme.  This  deci- 
sion has  resulted  in  some  ])articularly  trenchant  criti- 
cism by  Mr.  J.  A.  Jamieson,  who  with  Mr.  R.  S.  Lea 
and  Mr.  G.  R.  Heckle  reported  on  the  water  conduit 
when  there  was  a  serious  break  in  the  pipe,  in  Decem- 
ber, 1913,  causing  great  inconvenience  to  the  city. 

Mr  Jamieson  argues  strongly  in  favor  of  no  further 
expenditure  being  made  until  the  project  has  been 
studied  and  reported  on  by  thoroughly  (|ualified  engi- 
neers, and  in  this  he  is  supported  by  a  resolution  of  the 
Canadian  Society  of  Civil  Engineers.  Controller  Cote, 
who  is  responsible  for  the  engineering  department  of 
the  city,  has  replied  in  no  less  vigorous  tones  to  Mr. 
Jamieson,  and  intimates  that  it  is  intended  to  carry 
out  the  scheme  notwithstanding  the  "unjust  criticism" 
which  has  been  made. 

In  his  "open  letter,"  Mr.  Jamieson  declares  that  the 
information  gathered  by  himself  and  his  colleagues 
indicates  that  the  aqueduct  power  development  was 
not  an  economic  proi)ositii)n,  and  that  the  excessive 
cost  would  impose  a  heavy  burden  on  the  city  from 
which  an  adequate  return  in  power  development  could 
not  possibly  be  obtained.  "It  was  these  facts  which 
convinced  us,  after  mature  deliberation,  that  it  was  our 
duty  to  make  the  rect)mmendation  that  a  commission 
of  engineers  should  be  immediately  appointed  t(j  in- 
vestigate the  whole  acpieduct  jiower  project  with  the 
conviction  that  a  modification  of  the  whole  scheme 
might  be  made  which  would  save  the  city  a  large  sum 
and  also  heavy  expense  in  litigation  with  the  contrac- 
tors." The  proposed  retaining  walls  are,  he  says,  en- 
tirely unnecessary,  either  for  the  aqueduct  or  the  sup- 
port of  the  conduit,  as  the  banks  can  be  sloped  in  ac- 
cordance with  the  usual  practice  in  canal  or  head  race 
construction,  thus  saving  about  $2,000,000.  Mr.  Jamie- 
son estimates  the  total  cost  to  be  $7,500,000  for  a  de- 
velopment, estimated  by  Mr.  Janin,  the  chief  civic  en- 
gineer, to  be  capable  of  producing  10,000  horse  power. 
He  believes,  however,  that  owing  to  climatic  condi- 
tions, only  7,500  horse  power  can  be  developed,  and  on 
this  basis  the  cost  will  equal  $1,000  i)er  horse  power,  or 
over  eight  times  the  average  cost  of  hydro-electric 
development  in  the  vicinity  of  Montreal,  including  the 
transmission  line  to  deliver  the  current  in  the  city  lim- 
its.    "This  is  an  unprecedented  cost  for  a  power  de- 


velopment in  any  part  of  the  world,  and  particularly  for 
a  hydraulic  development  which  will  recpiire  an  auxili- 
ary steam  plant,  or  hydro-electric  standby  ecpial  to 
nearly  100  per  cent,  of  its  normal  capacity." 

In  reference  to  representations  made  to  the  com- 
mittee of  aldermen  on  their  recent  visit  to  the  aque- 
duct, "that  the  retaining  walls  were  urgently  required 
to  prevent  another  failure  in  the  conduit,"  iMr.  Jamie- 
son has  a  very  full  knowledge  of  the  condition  of  the 
conduit  and  the  banks  of  the  aqueduct  in  which  it  is 
embedded,  and  cannt)t  find  any  justification  for  this 
claim.  While  the  conduit  is  not  of  the  best  design, 
and  was  not  nearly  as  heavily  reinforced  with  steel  as 
it  should  have  been  when  constructed  for  the  purpose 
intended,  it  is  now,  after  the  re]iairs  made  to  it  dur- 
ing 1914,  quite  safe  if  left  undisturbed  by  further  over- 
load or  excavation  too  close  to  it. 

Mr.  Cote  points  out  in  reply  that  the  scheme  has 
already  been  reported  on  by  many  eminent  engineers, 
and  insists  that  it  is  a  good  and  economical  plan,  and 
that  no  further  examination  is  necessary.  The  schem  j 
will  {provide  the  necessary  power  for  pumping  and  also 
for  lighting  the  city  streets.  The  additional  cost  is 
unavoidable,  owing  to  higher  prices  and  other  causes. 
The  annual  outlay  of  pum])ing  and  lighting  is  esti- 
mated at  $495,000,  representing  at  5  ])er  cent,  a  cap- 
italization of  $9,900,000,  a  "sum  very  much  in  excess 
of  the  $7,000,000  which  the  development  would  cost 
and  leaving  a  very  sut)stantial  margin  for  installation 
and  transmission  charges,  and  naturally  the  munici])al- 
ity  is  in  possession  of  its  own  privileges  at  the  lesser 
cost."  Mr.  Cote  declares  that  10,000  horse  power  will 
be  developed,  and  that  there  is  no  danger  from  frazil 
ice  such  as  is  feared  by  Mr.  Jamieson. 

The  reason  for  the  criticism  was  the  extra  appro- 
priation to  "strengthen  the  original  design  of  the  con- 
crete retaining  walls  forming  the  sides  of  the  aque- 
duct, and  this  despite  the  fact  that  in  your  letter  you 
criticize  the  construction  of  the  lateral  conduit  as  be- 
ing too  weak.  You  evidently  would  like  to  see  the 
walls  built  in  the  lightest  manner,  and  not  strength- 
ened, as  they  are  to  be,  to  meet  the  most  exacting 
criticism  of  engineering  science."  With  regard  to  the 
criticism  that  sloped  embankments  should  have  been 
substituted  for  the  semi-vertical  concrete  walls  adopt- 
ed for  the  lining  of  the  a<|ueduct  sides,  the  experience 
with  the  sloping  banks  of  the  old  aqueduct  in  the  fifty 
years  of  its  existence  showed  they  were  a  source  of 
considerable  trouble  and  expense  through  the  displac- 
ing of  the  rip-rap  facing  at  the  water  line  from  ice 
each  winter,  and  some  more  modern  method  of  pro- 
tecting the  water  line,  such  as  concrete  facing,  if  in- 
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tniduced  would  liavo  entailed  imu-li  added  cost.  Then, 
again,  banks  at  a  ininiinuin  slope  of  2  to  1  would  have 
necessitated  an  extra  width  of  laud  of  about  54  feet, 
to  be  expropriated,  which  at  an  average  price  of  50 
cents  ])er  foot  would  have  entailed  an  extra  cost  of  $27 
per  lineal  foot  of  atpieduct,  or  $459,000  on  the  17,000 
feet  comprising  the  lower  or  first  earth  section  alone. 
I'urtlu'iniore,  the  velocity  of  flow  of  the  a<|neduct 
would  have  greatly  diminished  with  sloped  banks,  as 
C(Jin))are<l  to  the  concrete  side  walls.  The  modifica- 
tions made  in  the  specifications  for  definite  design 
of  the  test,  wall  were  to  meet  local  conditions  and  the 
design  as  now  decided  upon  is  the  result  of  this  study. 
Mr.  Janiieson,  concludes  Mr.  Cote,  trietl  in  1914  to 
])ersisteiitly  convince  him  that  the  conduit  was  unsafe, 
that  the  design  and  construction  were  defective,  and 
that  it  was  alisolutely  necessary  to  build  a  new  one, 
but  he  was  glad  to  find  oiit  from  Mr.  Jamieson's  letter 
that  the  conduit  is  quite  safe  if  left  undisturbed. 


Go-Operation   of   Railways   and  Municipal- 
ities a  Pleasing  Development 

AS  reported  elsewhere  in  this  issue,  the  Domin- 
ion Railway  Commission  has  made  a  low 
coniniodity  rate  for  gravel  consigned  to  niun- 
icii)alities  for  road-making  and  highway  ini- 
j)ro\'emciits.  The  formal  order  only  ap])lies  to  West- 
ern Ontario  and  is  50  cents  a  ton  for  any  distance  in- 
cluding and  u))  to  fifty  miles  for  carload  lots.  The 
order,  however,  will  be  extended  so  as  to  ap])ly  to  all 
parts  of  the  province. 

riu'  order  was  ])ractically  made  by  consent.  The 
railway  comiianies  had  first  resented  the  ajiplication 
for  the  coniniodity  rate  ui)()n  the  ground  that  tliey  were 
ap])lying  for  a  general  increase  in  freight  rates  east 
of  Lake  Superior.  However,  they  yielded  to  the  re- 
presentations of  Sir  H.  L.  Drayton.  Chief  Commis- 
sioner, who  appealed  to  them  upon  grounds  of  jniblic 
policy. 

The  order  is  withiuit  ])rcjudice  to  the  ai>i)lication  of 
the  railways  for  higher  freight  rates.  The  coni])anies. 
however,  are  to  be  coininended  u])on  the  fair  spirit 
they  have  evinced  in  tliis  matter,  and  the  Chief  Com- 
missioner has  given  them  full  credit  in  the  memor- 
andum made  public. 


Cases  of  excessi\e  corrosion  of  iron  and  steel 
bridges  are  detailed  and  illustrated  in  a  |)aper  by  Fred- 
eric II.  l'"ay  ])resented  recently  before  the  ICngineers' 
Society  of  Western  Pennsjlvania.  Batlly  corroded 
truss  eyebars  of  steel  are  pictured,  in  which  a  loss  of 
nearly  70  jier  cent,  of  the  section  occurred  in  the  worst 
case.  I'asual  examination  of  such  structures  fails  to 
give  a  true  idea  of  their  condition,  as  the  rust  scales 
were  so  thick  that  loss  of  sectioii  could  not  be  detected. 
I'rotection  by  the  use  of  reinforced  concrete  securely 
attached  to  the  steel  is  recommended,  also  the  use  of 
excessive  metal  section  or  even  extra  cover  plates  in 
Uications  particularly  exposed  to  corrosion.  The  i)ot- 
tom  flanges  of  overhead  beams  should  be  treated  by 
the  latter  method,  in  the  oi)inion  of  Mr.  Fay.  The 
most  noticeable  causes  of  corrosion  are  given  as  ex- 
posure to  locomotive  gases,  exposure  to  sea  water  or 
surface  water  leakhig  through  the  bridge  Hoor,  and 
over-stress  of  metal  which  hastens  corrosive  action. 
Brine  drippings  from  refrigeration  cars  on  railroad 
•l)ridges  and  coal-tar  mixture  dropjied  from  wiunl-block 
])avonient,  which  removes  paint,  were  also  mentioned 
as  agents  of  corrosion. 


Planning  on  Contract  Work 

IT  must  be  admitted  that  there  are  many  deficient 
contracting  organizations  where  adequate  atten- 
tion is  given  to  planning.  Such,  for  example, 
are  some  of  the  very  large  (jrganizatinns  with 
ample  backing,  manned  not  by  men  (tlaced  there  by 
hnanciers  as  actual  managers  of  a  business  venture, 
but  by  hard-headed,  shrewd  contractors  wlio  have 
risen  with  or  without  college  education,  through  the 
school  of  hard  knocks.  Such,  also,  are  some  of  the 
very  small  organizations,  where  the  owner  takes  but 
one  job  at  a  time  and  lives  on  it.  In  these  small  or- 
ganizations, however,  there  is  less  likelih(K>d  of  the 
separation  of  the  planning  and  doing  functions,  thcjugh 
the  ()lanning  is  properfy  provided  for. 

Taken  in  the  mass,  however,  contracting  organiza- 
tions are  weak  on  the  planning  side.  On  small  jobs 
the  weakness  is  called  ignorance  of  the  contracting 
"game";  on  the  big  ones,  lack  of  efficient  manage- 
ment. -Analyzed,  however,  it  will  be  found  that  the 
deficiency  is  the  fundamental  one  of  lack  of  thinking 
— of  being  too  busy  doing  the  work  to  spend  any  time 
in  anticipating  problems  and  providing  in  advance 
for  their  solution. 

Recently  two  striking  instances  of  brain  versus 
brawn  have  come  to  the  attention  of  this  journal. 
Contractors  of  two  tyi)es  are  working  side  by  side  on 
jobs  presenting  similar  difficulties  under  identical 
conditions.  In  the  one  case  the  structure  being  built 
is  of  a  very  complicated  nature.  The  one  contract  is 
going  ahead  in  a  rapid,  orderly  way,  the  men  moving 
about  with  an  assurance  which  indicates  that  they 
know  what  they  are  doing  and  how  to  do  it.  In 
every  department  of  the  work  the  orderliness  ?.nd 
vigor  of  the  activity  is  evident.  C)n  the  adjoining 
contract  paralysis  in  certain  phases  of  the  work  is 
evident.  Here,  equi|)ment  is  lacking;  there,  materials 
(though,  the  job  has  been  in  progress  six  months).  In 
another  place  men  have  been  withdrawn  for  n>»  appar- 
ent reason.  The  one  job  looks  ship-shape,  successful; 
the  other,  disorderly,  almost  hopeless.  Even  the  lay- 
man ignorant  of  construction  methods  v.ould  declare 
the  one  job  efficient,  the  other  inefficient  The  very 
atnu)sphere  of  the  two  tells  the  story.  The  success- 
ful organization  is  manned  by  old-time  contractors, 
with  a  rejiutation  for  carrying  through  difficult  jobs 
successfully.  The  other  is  a  business  venture  by 
financiers  knowing  nothing  of  contracting  but  plac- 
ing their  faith  in  energetic  men  Whose  management 
is  of  the  brawn  rather  than  of  the  brain  type. 

In  the  other  case  the  adjoining  contracts  are  on 
railroad  grading.  In  fact,  there  are  half  a  dozen  con- 
tractors doing  similar  work,  yet  one  of  them,  month 
after  month,  gets  out  one-third  nu>re  yardage  with 
his  steam  shovels  than  any  of  his  competitors.  The 
contractor  is  noted  among  his  acquaintances  as  a 
clear  thinker  who  never  tires  of  developing  new 
methods  of  attack,  who  is  as  '"long"  on  thinking  as  he 
is  on  vigor  of  execution. 

Every  contractor  and  engineer  can  multiply  in- 
stances of  this  sort.  There  will  be  those  who  claim 
that  contract  work,  on  the  whole,  is  conducted  quite 
as  efficiently  as  other  lines  of  bu.sine.ss.  This  journal, 
however,  has  indicated  its  disagreement  with  these 
critics  and  knows  that  an  impartial  inquiry  will  show 
that  its  position  is  correct.  .As  it  has  pointed  out. 
contracting,  fundamentally  is  more  difficult  to  handle 
efficiently  than  a  factory.  In  the  latter  there  is  end- 
less repetition  of  operations  capable  of  being  divided 
into  small  parts.     I'or  this  reason  it  is  economical  to 
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spend  a  j^reat  deal  of  time  in  studying  the  machines 
and  the  methods  for  each  of  these  operations,  for  the 
sHght  saving  on  each  unit  makes  a  tremendous  vol- 
ume in  the  aggregate.  Furthermore,  in  factory  worK. 
operations  may  readily  be  supervised  closely.  On 
contract  work  the  very  opposite  conditions  obtain. 
There  is  comparatively  little  repetition,  and  such  as 
there  is,  is  divided  intcj  relatively  large  elements,  such 
as  the  placing  of  a  whole  floor  of  reinforcement,  the 
erection  of  thousands  of  square  feet  of  forms,  etc. 
Again  each  single  manual  operation  entering  into  con- 
tract work  is  not  often  enough  repeated  to  enable  it 
to  be  standardized  with  the  thoroughness  of  factory 
work,  while,  evidently,  supervision  is  much  more 
difficult.     There   enters,   too,   the   element   of   fatigue, 


far  more  serious  on  contract  work,  because  of  the 
rather  strenuous  character  of  the  manual  operations 
and  less  serious  in  factory  operation.  All  of  these 
points  tend  to  make  it  more  difficult  to  secure  as  high 
an  efficiency  in  contract  work  as  in  factory  operation, 
and  this  fact,  sensed  unconsciously  by  contractcjrs, 
has  deterred  them  from  the  refinement  whose  merit 
the  factory  manager  never  questions. 

A  corollary  to  these  observations  is  that  the  o]>por- 
tunity  for  improvement  in  the  efficiency  of  contract 
work  is  still  very  large.  Higher  efficiency  is  to  be 
obtained  by  increasing  the  percentage  of  thinking — 
of  planning — and  decreasing  the  percentage  of  jobs 
on  which  the  doing  is  considered  to  render  thinking 
impossible. — Engineering  Record. 


Proposed  New  Civic  Library,  Montreal 


ONE  of  the  most  important  buildings  of  the  sea- 
son in  Montreal  is  the  civic  library,  now  in 
course  of  erection  on  Sherbrooke,  Montcalm 
and  Beaudry  Streets,  from  plans  by  Mr.  Eu- 
gene Payette.  The  contract  was  the  subject  of  con- 
siderable discussion  by  the  City  Council,  which  award- 
ed it  to  John  Quinlan  and  Company,  Montreal,  on  the 
understanding  that  there  was  to  be  no  sub-contracting. 
The  wt)rk  of  putting  in  the  foundations  was  made 
a  separate  contract.    There  are  various  sections  of  the 


controlled,  it  appeared  advisable  in  the  case  of  the 
Library  Building,  to  eliminate  hazards  by  founding 
the  building  on  rock  and  passing  through  the  treacher- 
ous clay  soil. 

When  Mr.  Payette  reached  this  decision,  steps 
were  promptly  taken  to  proceed  with  building  the 
foundations.  The  Foundation  Company,  Limited,  of 
Montreal,  completed  the  work  under  the  direct  super- 
vision of  the  architect.  Owing  to  the  fact  that  the 
foundations  were  all  underground,  the  magnitude  of 


New  Civic  Library,  Montreal,  now  in  course  of  erection.    Arcliitect,  Mr.  Eugene  Payette,  Montreal; 
contractors,  Messrs.  John  Quinlan  &  Company.  Montreal. 


city  where  the  ground  forms  a  somewhat  uncertain 
foundation,  owing  to  its  being  of  a  clay  nature  and 
quite  plastic. 

In  building  operations  in  these  sections  it  is  neces- 
sary to  make  a  careful  study  of  the  ground  underlying 
the  building  contemplated,  and  to  design  the  founda- 
tions with  due  regard  to  the  best  engineering  practice. 

The  Municipal  Library  is  located  in  a  section  of 
the  city  where  the  construction  of  foundations  is  com- 
plicated by  the  character  of  the  ground  overlying  the 
rock  to  a  depth  of  40  to  50  feet.  This  ground  is  clay 
in  its  nature,  and  as  its  movements  cannot  always  be 


the  work  was  not  apparent,  even  to  an  interested  spec- 
tator, as  the  site  was  very  little  changed  after  the 
completion  of  the  foundation,  the  greater  bulk  being 
concealed  entirely  underground. 

In  all,  sixty-six  wells  were  sunk  from  surface  to 
rock,  and  filled  with  concrete.  These  wells,  if  placed 
end  to  end,  would  resemble  a  round  concrete  chimney 
25,041  feet  in  height.  Each  one  of  these  is  built 
on  ledge  rock,  all  loose  rock  having  been  removed ; 
consequently,  when  the  library  is  completed  there  will 
be  no  danger  of  any  unsightly  cracks  ruining  the  ex- 
pensive and  artistic  interior,  and  there  will  be  no  trea- 
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cherous  {ground  lying  between  the  foundation  of  the 
buihh'ng  and  rock. 

The  building  is  of  irregular  shape,  the  main  por- 
tion being  on  a  site  115  ft.  x  115  ft.,  with  the  princii)al 
entrance  on  Sherbrooke  Street;  the  extension  faces  on 
JVlontcalin  Street,  the  area  being  45  feet  by  109  feet. 
The  height  of  the  main  section  is  62.5  feet.  The  [)lans 
show  an  admirably  planned  structure,  with  plenty  of 
light  on  all  four  sides.  A  large  amount  of  marble  is  to 
be  used  in  the  construction,  and  wherever  possible  Can- 
adian material  will  be  employed.  There  are  to  be  a 
basement  and  three  storeys.  The  base  of  the  building 
is  t(j  be  of  Stanstead  granite  and  the  superstructure 
of  yueenston  stone.  The  floors  of  the  principal  build- 
ing will  be  of  terra-cotta  and  concrete  construction,  the 
latter  being  the  chief  material  selected.  The  stairways 
are  of  Missisquoi  marble,  which  is  also  used  extensive- 
ly throughout  the  library;  the  roof  is  to  be  flat,  and 
tiled. 

'I'lie  main  distinguishing  hall  is  approached  by  a 
short  flight  of  steps  on  Sherbrooke  Street,  and  through 
an  artistic  entrance,  the  facade  being  embellished  by 
ten  monolithic  columns  of  polished  granite.  The  base- 
ment will  contain  the  boiler  room,  coal  bins,  ventila- 
tion plant  (Acme  .system),  storage,  and  janitor's  apart- 
ments, which  will  be  at  the  rear  iiart  of  the  building. 
On  the  ground  floor,  reached  from  Montcalm  and 
Ikaudry  Streets,  will  be  located  a  reading  room  for 
children,  39  ft.  x  69  ft.;  a  bindery,  34  ft.  x  38  ft.;  sta- 
tionery room,  36  ft.  x  31  ft. ;  receiving  rooms  for  books  ; 
a  stock  room,  40  ft.  x  107  ft.,  which  will  be  lined  with 
Kittanning  brick;  and  toilet  rooms. 

The  main  floor  is  the  principal  room,  and  is  so  ar- 
ranged as  to  give  free  access  from  every  department. 
The  distributing  room  is  29  ft.  x  64  ft. ;  the  reading 
room  33  ft.  x  110  ft.;  and  the  newspaper  room  39  ft.  x 
52  ft.  '!"he  reading  room  is  on  the  left  of  the  entrance, 
while  the  newspaper,  librarians',  cataloguing,  and  sten- 
ograi)hers'  rooms  are  on  the  right.  This  section  also 
contains  telephone  booths,  coat  rooms,  etc.  The  read- 
ing room  floor  is  to  be  lined  with  cork  tile. 

iMom  either  side  of  the  vestibule  wide  galleries  lead 
to  a  gallery  constructed  of  marble  on  the  next  floor, 
from  which  is  reached  the  art  room,  31  ft.  x  74  ft.; 
Canadian  room,  31  ft.  x  69  ft.;  exhibition  room,  31  ft. 
X  37  ft.  It  is  intended  to  i)lace  collections  of  interest 
to  Canadians  in  the  Canadian  room.  The  gallery  is 
surmounted  by  a  glass  roof.  The  entire  furniture  will 
be  of  oak.    The  heating  is  to  be  by  a  hot  valve  system. 

'Ihe  contract  (irice  for  the  building  is  $461,000  and 
lor  tiic  foundations  $()5,000. 


Application  of  Stucco  to  Brick  Work 

In  api)lying  stucco  to  old  brick  walls,  the  nu>st 
imi)ortant  |>oint  is  that  the  old  surface  must  be 
thoroughly  cleaned.  If  coated  with  paint,  this  must 
be  scraped  tir  burned  otT,  and  if  uncoated  the  surface 
must  be  washed  with  a  solution  of  muriatic  acid  mixed 
in  the  pro])ortion  of  one  part  commercial  muriatic 
acid  to  five  parts  of  water.  The  wall  should  be  scrub- 
bed with  this  solution,  then  Ihoroughl}'  cleansed  with 
clean   water. 

The  joints  between  the  brick  work  should  be 
jHcked  back  from  the  face  of  llie  l)ricks  to  a  depth 
of  J/2  in.  to  ^  in.,  so  as  to  form  a  key  for  the  plaster. 
Immediately  before  api>lying  the  plaster  tiie  surface 
ot  the  walls  sln)uld  be  thoroughly  st>aked  with  water, 
for  on   account    of   the   porous    nature    of  the   brick. 


water  would  be  absorbed  from  the  plaster,  thus  injur- 
ing its  strength,  unless  the  brick  were  thoroughly 
saturated  beforehand. 

Sometimes,  instead  of  applying  the  cement  plaster 
directly  to  the  brick,  metal  lath  is  fastened  to  the 
brick  and  the  stucco  placed  on  it.  Metal  furring  strips 
are  attached  to  plugs  driven  into  the  joints  of  the 
brick  work,  and  the  lath  is  fastened  to  these  strips. 
This  method  of  construction  is  always  advisable  for 
covering  brick  chimneys,  so  as  to  prevent  cracking 
due  to  extreme  temperature  changes. 

Jn  applying  stucco  to  new  brick  work,  the  pnKC- 
dure  is  practically  the  .same  as  described,  except  in 
the  matter  of  cleaning  off  the  surface,  though  the 
walls  should  be  brushed  to  remove  any  mortar  that 
may  have  .splashed  on  the  surface  of  the  brick,  at  the 
time  of  laying  up  the  wall. 


Maintenance  of  Concrete  Pavements 

TllK    following    recommendations  as  to  proper 
rnethods  of  maintenance    of    concrete    roads, 
given  by  Cement  World,  are  based  on  a  sur- 
vey of  the    results    of    up-to-date    practice  in 
various  parts  of  the  country: — 

( 1 )  The  imperfection  to  be  repaired  should  be 
thoroughly  cleaned  by  brushing  until  all  loose  par- 
ticles have  been  removed. 

(2)  If  the  imperfection  extends  through  the  pave- 
ment and  exceeds  6  in.  in  breadth  or  diameter,  the 
sides  should,  after  cleaning,  be  painted  with  cemeni 
grout,  and  the  cavity  fllled  with  concrete  of  the  same 
mixture  and  consistency  as  was  used  in  building  the 
original  pavement.  If  a  replacement,  the  excavation 
should  be  back-tilled  with  gravel,  well  tamped,  and 
the  concrete  prtjperly  reinforced.  The  repaired  por- 
tion should  be  cured  by  being  kept  moist  for  at  least 
four  days,  and  protected  from  traffic  until  thoroughly 
liardencd. 

(3)  When  a  hole  does  not  extend  through  the 
pavement,  but  exceeds  yi  in.  in  depth,  it  should  be 
carefully  cleaned  and  dried,  and  then  painted  with 
hot  tar.  The  hole  is  then  tilled  with  stone.  Several 
sizes  should  be  carried  by  the  repair  gang,  the  object 
lieing  to  use  in  any  given  hole  a  size  of  stone  large 
enough  to  reach  nearly  from  the  bottom  of  the  hole 
to  the  surface,  but  never  to  use  stone  exceeding  ZYj 
in.  in  diameter.  Where  large  sizes  of  stone  are  u.sed. 
voids  should  be  carefully  filled  with  smaller  sized 
stone  and  the  whole  tamped  or  rolled  into  place.  Hot 
tar  is  then  poured  over  the  patch,  gauging  the  quan- 
tity so  that  the  tar  will  be  absorbed  without  any 
large  excess. 

(4)  Holes  le.ss  than  >j  in.  deep,  cracks  le.ss  than 
1  in.  wide,  and  expansion  joints  from  which  the  tiller 
has  wholly  or  partly  disappeared,  should  be  cleaned, 
dried,  and  tilled  a  little  above  level  with  hot  tar,  on 
the  surface  of  which  gravel  or  granite,  from  >^  in.  to 
'.(  in.  in  size,  should  be  spread  from  a  shovel. 

(5)  Refined  coal  tar  should  be  used,  having  a  spe- 
cific gravity  not  less  than  1.18  nor  more  than  1.25  at 
77  deg.  Fab.  The  tar  should  be  heated  to  from  225 
deg.  l'"ah.  to  2.=;0  deg.  Fab.  at  the  time  of  a|)plication. 
and  may  be  applied  by  means  of  conical-shaped  buck- 
ets with  openings  at  apex,  or  by  using  a  sprinkling 
can.  Sand  or  screenings  graded  from  ^  in.  to  ,'4  in. 
should  be  spread  over  the  surface,  before  the  tar  has 
cooled  enough  to  prevent  the  sand  from  becoming 
firmly  embedded  therein  to  form  a  permanent  wear- 
ing surface. 
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7,000-Foot    Pipe    Line    Floated    to    Place 
Lake    Ontario    in    Long    Sections 


in 


Lowered  and  Placed  from  Pile  Bucks 
Joints   by  a   Diver — Terminus 

A  sixty-six-inch  steel  pipe  line  was  recently  laid  in 
the  bed  of  Lake  Ontario  for  the  discharge  from  the 
Rochester  sewage-disposal  plant  by  floating  it  into 
place  in  long  sections,  filling  the  sections  with  water, 
lowering  them  from  pile  bucks  and  connecting  them 
with  a  special  submarine  joint.  The  work  is  des- 
cribed in  The  Engineering  Record  by  H.  A.  ISrown, 
Special   Assistant    Engineer,   Rochester,   N.Y. 

The  discharge  line  extends  from  the  end  of  the 
plant  to  the  shore  of  Lake  Ontario,  a  distance  of 
1900  ft.,  in  open  trench.     From  this  point  the  pipe  is 


Ready  to  open  valves  to  fill  section  with  water  and  sink  it. 

submerged  and  laid  in  a  dredged  trench,  terminating 
in  a  timber  crili  7000  ft.  fnjm  shore. 

The  straight  sections  of  the  pipe  are  of  the  lock- 
bar  type,  66  in.  in  diamater,  made  of  ^-in.  steel  plate 
in  30-ft.  tajiered  sections.  The  pipe  for  the  land  sec- 
tion was  unloaded  on  the  site  of  the  work.  That  for 
the  lake  section  was  delivered  at  a  yard  on  the  river, 
2  miles  away.  A  shallow  beach  and  a  main-line  rail- 
road track  made  the  launching  of  long  sections  of 
pipe  at  the  work  practically  impossible.  .\t  the  yard 
the  pipe  was  riveted  into  lengths  of  120  and  160  ft. 
The  shorter  lengths  were  used  at  the  outer  end,  where 
the  piles  would  not  bear  the  heavier  loading,  and  near 
shore,  where  the  wave  action  would  not  permit  dredg- 
ing long  trenches. 

Submarine  Joint  Simple  and  Flexible 

At  the  ends  of  these  pieces  submarine  joints,  simi- 
lar to  those  used  on  the  intake  pipe,  at  Erie,  Pa., 
were  placed.  The  joint  consists  of  a  welded  angle 
and  papered  ring  riveted  to  one  end  of  the  pipe  to 
form  the  bell,  and  a  .flat  ring  riveted  to  the  other 
end,  with  a  lead  gasket  and  a  loose  angle-ring  follower 
to  form  the  spigot.  Bolts  through  the  angle  rings 
draw  the  gasket  between  the  flat  ring  and  the  sides 
and  hub  of  the  bell..  This  gives  a  tight  and  slightly 
flexible  joint.  A  slip  joint  to  take  up  expansionwas 
provided  where  the  land  and  lake  sections  of  the  line 
join. 

The  line  ends  in  a  three-way  teCj  having  one  66- 
in.  and  two  38-in.  outlets.  This  tee  is  placed  in  a 
crib  to  protect  it  from  anchors  and  raise  the  discharge 


and  Connected  with  Special  Submarine 
of  Line  in  Large  Timber  Crib 

above  the  bottom  of  the  lake.  The  crib  is  46  ft. 
sejuare  and  24  ft.  high.  Jt  is  l)uilt  of  12  x  12-in.  tim- 
bers, and  divided  into  twenty-five  pockets.  These 
were  filled  with  stone,  except  where  occupied  by  the 
pipe,  and  the  crib  was  surroimded  with  riprap.  The 
.sills  of  the  crib  are  4  ft.  below  the  bottom  of  the  lake 
and  the  top  is  26  ft.  below  low  water. 

Hydraulic  Dredge  Digs  Trench 

An  8-ft.  trench  was  excavated  l)y  a  h\draulic 
dredge  to  allow  2j/^  ft.  of  cover  over  the  i)ipe.  No 
attempt  was  made  to  excavate  holes  for  the  joints, 
as  it  was  found  to  be  more  satisfactory  to  do  this 
with  a  jet  as  the  pipe  was  laid.  In  the  excavation 
it  was  found  that  the  fine  sand  would  stand  on  a  1:1 
slope.  Where  clay  was  mixed  with  the  sand  the 
slope  was  4:1. 

Work  started  at  the  crib  and  progressed  toward 
shore.  After  the  excavation  was  made  the  location 
of  the  crib  was  marked  on  three  sides  with  piles, 
'["he  crib  was  towed  to  position  and  suspended  by 
cables  from  two  derrick  scows,  and  the  pockets  were 
filled  with  stone.  It  was  then  gradually  lowered  to 
place. 

To  lay  a  section  of  i)ipe  a  buck  of  four  piles  was 
driven  at  each  end  of  the  section.  Thes'e  ])iles  were 
I'.uilt  up  of  three  5  x  12-in.  timbers,  were  driven  10 
or  12  ft.  in  the  ground  and  extended  10  ft.  above 
water.  They  were  driven  on  14-ft.  centres  and  the 
tops  were  drawn  to  10-ft.  caps  to  give  stiflfncss.  They 
were  capped  across  the  pi])e  line  with  round  timbers, 
and  the  two  bents  were  tied  together  along  the  line 
with  2  X  8-in.  i)lank,  on  which  other  plank  were  laid 
to  form  a  working  platform.  On  the  caps  another 
round  timber  was  set,  parallel  with  and  over  the  line 

loose  on  spigot  end 


•- 1' Lead  Pipe 
Joint  easy  to  connect  under  water. 

of  the  pipe.  A  set  of  Manilla  rope  falls  was  hung 
from  the  upper  cap  on  a  U-bolt.  When  the  rigging 
was  in  place  a  pipe  section,  which  had  been  bulk- 
headed  and  launched  at  the  yard,  was  towed  to  posi- 
tion between  the  piles,  and  cables  were  placed  around 
each  end  of  it  and  shackled  to  the  lower  block  of  the 
falls.  Valves  in  the  bulkheads  were  then  opened  and 
the  pipe  was  filled  with  water,  after  which  the  tackles 
were  slackened  ofl^  by  hand  and  the  pipe  was  lowered 
to  place.  When  near  grade  a  diver  descended,  re- 
moved the  bulkheads  and  directed  the  .\ork  from  be- 
low. A  line  from  the  middle  of  the  pipe  extending  to 
the  forward  pile  buck,  was  held  taut  as  the  pipe 
descended,  swinging  the  pipe  endways  away  from  the 
bell  already  on  the  bottt)m.  When  at  grade  this  line 
was  slacked  and  the  spigot  slipped  into  the  bell.  The 
bolts  were  entered  by  the  diver,  but  tlie  nuts  were 
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drawn  up  \>y  men  at  the  surface  with  a  tackle  attached 
t(j  a   ratcliet   wrcncli. 

'I'll  i)erniit  the  removal  of  all  tackle  before  hack- 
lillinj^',  a  cahlc  was  jjasscd  under  the  free  end  of  each 
section  of  pil)e  and  drawn  up  to  the  caps  with  eye- 
holts.  After  tlie  backfill  had  settled  these  cables  were 
removed  and  the  ])iles  i)iilled. 

The  work  was  done  by  the    T.   A.  (Hllespie  Com- 


*\*'/C^^^;^ 


,rtt«A/*»^r 


Stone-filled  crib  protects  end  of  discharse  frcm  disrcsal  plant. 

paiiy  and  comi)lcted  in  fourteen  months.  The  con- 
tract |)rice,  which  included  furnishin;;  and  laying  both 
the  land  and   lake  sections,  was  $250,000. 


Paving  by  Compressed  Air 

W'c  are  indebted  to  our  Australian  contemporary 
lUiilding  for  the  following: — 

.\  (ierman  engineer,  lierr  Wegener,  has  recently 
designed  a  machine  for  use  in  streets  where  the  pave- 
ment consists  of  stone  cubes.  In  shape  it  resembles 
an  ordinary  hand  ram  with  two  handles  which  serve 
as  guides.  It  is  worked  by  compressed  air  which  is 
generated  in  a  movable  compressor  plant,  the  com- 
pressor of  which  is  driven  by  a  benzine  or  benzol 
motor.  The  same  motor  serves  for  driving  the  car 
carrying  the  jilant  to  and  from  the  place  of  working. 
The  Compressed  air  is  transmitted  to  the  ram  by 
means  of  india-rubber  hoses,  having  a  length  of  .^0 
ft.  and  at  a  pressure  of  from  85  lb.  to  100  lb.  per  square 
inch.  The  top  of  the  ram  contains  a  valve  which  is 
siuit  or  ojiencd  by  incans  of  a  hand  lever,  and  thus 
regulates  the  admission  ef  air  into  a  piston  with  a 
hollow  piston-rod  which  is  contained  in  the  interior 
of  the  ram.  Hy  pressing  down  the  \al\es,  the  piston, 
by  means  of  the  compressed  air  which  enters,  is 
forced  down  until  it  rests  on  the  pavement,  and  by 
doing  so  lifts  the  whole  ratn.  Immediately,  however, 
upon  the  hand  lever  being  again  released,  the  com- 
pressed air  which  has  collected  above  the  piston  es- 


capes into  the  o|)en  air  hy  means  of  an  exhaust  and 
the  ram  falls  down  upon  the  pavement. 

This  fall  of  the  ram  can  be  regulated  as  required, 
and  its  removal  from  one  stone  cube  to  another  is 
very  easily  eflfectcd.  Tlie  number  of  strokes  to  be 
given  with  the  machine  averages  HO  per  minute.  The 
engine  plant  is  made  in  three  diflferent  sizes,  for  (jne, 
two  or  three  rams.  For  three  rams  a  motor  of  IH 
horse-power  is  required.  The  car  which  carries  the 
plant  can  travel  at  the  rate  of  about  four  miles  per 
hour.  Both  the  motor  and  the  compressor  are  cooled 
by  means  of  a  cotding  i)ump,  ior  which  purpose  a 
separate  water  car  is  provided.  In  addition  to  the 
machinery  proper,  the  car  contains  a  .small  filing 
bench  with  a  vice,  also  drums  for  the  hoses.  For 
the  smaller  plants  a  motor  of  from  10  to  12  hor>ic- 
f)ower  is  sufficient. 

The  cost  of  paving  by  means  of  the.se  compres.sed 
air  machines  is  about  Z'/id.  for  every  square  metre,  or 
10.76+  square  feet.  Hy  using  crude  oil  or  petrol  mo- 
tfirs,  however,  this  cost  can  be  still  further  reduced. 
With  one  ram,  1076  square  feet  of  pavement  can  be 
easily  rammed  down  in  one  working  day. 


Oil  Paints  for  Concrete  Floors 

INSTANCES  are  on  record  where  oil-pigment 
paints  have  been  effectively  used  to  stop  the 
dusting  of  cement  floors  brought  about  by  abra- 
sion. If  the  floor  has  been  freshly  laid  and  is 
damp,  the  possibility  of  lime  reaction  (saj)onifying  the 
oil  in  the  ])aint)  may  be  removed  by  first  treating  the 
surface  with  a  solution  of  tinted  zinc  sul|)hate  as  a 
l)rimer. 

Roiled  linseed  oil,  sometimes  mi.xcd  with  Chinese 
wood  oil,  may  be  used  as  the  liquid  portion  of  the  paint. 
These  oils  have  a  remarkable  binding  action  when  a|>- 
plied  to  a  cement  surface.  When  mixed  with  pigment, 
they  form  paints  which  are  eminently  suited  as  first 
coaters  for  cement  floors.  The  first  coat  will  dry  rapid- 
ly and  form  a  dense  surface.  Over  this  may  be  ap- 
plied a  second  coat,  and,  if  a  high  gloss  surface  is  de- 
sired, a  |)ortion  of  varnish  may  be  atldcd  to  this  final 
coat. 

In  a  laboratory  built  three  years  ago  for  experi- 
ments in  connection  with  the  jjaint  industry,  the  ce- 
ment floors  were  treated  in  the  manner  above  des- 
cribed, one  week  after  the  concrete  was  in  place.  The 
zinc-sul|)hate  jirimer  was  used  only  u|><»u  the  damp 
areas.  The  floors  have  since  been  subjected  t»)  much 
abrasion  from  constant  walking  and  the  moving  of 
heavy  apparatus.  Oils  and  chemicals  of  various  kinds 
have  come  in  contact  with  the  floors,  and  soap  and 
water  have  been  used  upon  them  very  often  for  clean- 
ing i)urposes.  .-Kfter  three  years'  service,  the  flixjrs 
have  not  dusted  and  have  never  required  repainting. 
The  paint  films  are  still  in  gt)od  condition  This  ser- 
vice record  wuuld  tend  to  show  that  j)laccd  Portland 
cement  may  be  made  dust-priK)f,  wear-proof,  and  high- 
ly desirable  as  a  flooring  material,  by  the  application 
of  oil  paints. 


Care  must  be  taken  to  prevent  work  from  being 
thrown  out  of  jiluinb  by  swelling  of  lumber  in  forms. 
If  the  forms  spring  out  of  place  the  concrete  may  flow 
out  and  be  wasted.  .\t  best  any  springing  of  the 
forms  will  injure  the  appearance  of  the  surface  of  the 
finished  structure. 
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Asphalt:  Its  Application  in  Road  and 

Sanitary  Work 


By  N.  Hoskins 


THE  subject  of  asphalt  and  bitumen  has  been 
so  much  discussed  recently  in  the  technical 
press  that  I  almost  owe  an  apology  for  not 
allowing  the  matter  to  rest.  I  ask  to  be  ex- 
cused, however,  on  the  groimds  that  they  have  not 
been  fully  treated  in  relation  to  their  use  in  sanitary 
work  in  particular,  and  the  nature  of  the  materials 
vmder  various  conditions  is  not  fully  understood. 

NOMENCLATURE 

The  subject  cannot  be  even  superficially  treated 
without  first  differentiating  between  asphalt  and  bitu- 
men, their  allied  compounds  and  their  substitutes. 
Many  of  the  terms  used  are  very  loosely  applied,  and 
it  is  hoped  that  the  "Glossary  of  Road  Terms"  re- 
cently compiled  by  Mr.  11.  Percy  Boulnuis  will  be  the 
means  of  bringing  about  an  understanding  among 
manufacturers  and  users  of  these  important  materials. 
It  is  a  common  practice  for  the  "man  in  the  street" 
to  speak  of  tar  paving  as  asjihalt,  or  maybe,  "ashfelt." 

Without  claiming  originality  or  attempting  to  crit- 
icise the  publication  just  referred  to,  the  following 
interpretations  are  intended  to  apply  to  this  paper: — 

Asphalt. — A  general  term  applying  to  any  and 
every  description  of  asphalt  or  crude  bitumen. 

Rock  Asphalt. — Limestone  or  sandstone  i\aturally 
impregnated  with  bitumen. 

Lake  Asphalt. — Crude  bitumen. 

Compressed  Asphalt. — Pulverized  rock  asphalt 
heated  and  consolidated  under  pressure. 

Mastic  Asphalt. — A  preparation  of  rock  asphalt 
and  additional  bitumen,  with  or  without  an  admi.xture 
of  coarse  sand  or  grit. 

Artificial  Asphalt. — A  mixture  of  pulverized  lime- 
stone and  grit  made  plastic  with  bitumen. 

Bitumen. — A  mixture  of  hydrocarlxnis  in  a  solid 
or  viscous  state  which  are  wholly  soluble  in  carbon 
bisulphide  and  almost  insoluble  in  alcohol. 

Maltha. — Crude  bitumen  in  a  senii-tluid  condition. 

Pitch. — The  residuum  from  the  distillation  of  coal 
tar,  wood  tar,  (S:c. 

Bituminous  Mastic. — Any  mixture  composed  of 
pulverized  stone  or  grit  made  plastic  with  or  con- 
taining pitch  or  tar  products. 

Origin  of  Bitumen. — Many  theories  have  been  ad- 
vanced as  to  the  origin  of  bitumen  in  nature.  It  is 
so  closely  allied  to  petroleum  in  composition  that  the 
formation  of  one  cannot  be  considered  without  refer- 
ence to  the  other.  Parkes'  "Chemical  Catechism" 
states  "naptha  is  a  Huid  and  transparent  as  water ; 
but  when  exposed  to  the  air  it  becomes  yellow,  and 
then  brown ;  its  consistence  is  increased,  and  it  passes 
into  petroleum.  Petroleum  is  found  native  in  many 
countries,  and  by  an  exposure  to  the  air  becomes 
mineral  tar.  Mineral  tar  is  also  found  native  which 
by  exposure  to  the  air  passes  into  mineral  pitch  and 
maltha.  By  further  induration  this  passes  into  as- 
phaltum,  which  substance  is  likewise  found  native 
in  many  parts  of  the  world."     It  will  be  seen,  there- 

*  Abstract  of  a  paper  read  in  London  before  the  Inrtitute  of  Sanitary 
Enginetra. 


fore,  that  to  arrive  at  the  formatioti  of  bitumen  and 
asphalt  we  must  first  consider  the  origin  of  naphtha. 
The  word  naphtha  is  derived  from  the  Persian  "nafta," 
to  ooze  out,  but  in  this  country  the  word  is  usually 
confined  to  a  distillation  from  coal  tar  or  wof)d  tar; 
it  is  sometimes  used,  however,  for  one  of  the  fractions 
of  petroleum.  Petroleum  (from  Latin  petra,  rock,  and 
oleum,  oil)  occurs  in  enormous  quantities  in  some 
very  ancient  rocks  (Silurian  and  Carboniferous),  and 
also  in  much  later  deposits  (early  Tertiary),  and  it  is 
evident  from  its  chemical  composition  that  it  is  of 
organic  origin.  Accumulations  of  vegetable  and  ani- 
mal (jrganic  matter  which  unrler  certain  conditions 
would  have  resulted  in  peat  and  finally  coal  have,  as 
the  result  of  peculiar  circumstances,  passed  through 
various  stages  of  decomposition  by  the  influence  of 
what  has  become  known  as  "marsh  gas"  bacteria  and 
been  converted  into  a  liquid. 

Principal  Deposits  of  Bitumen. — The  island  of 
Trinidad,  P.ritish  West  Indies,  is  noted  for  the  most 
remarkable  deposit.  Here  in  the  south-west  portion 
of  the  island  is  the  famous  "Pitch  Lake,"  so  named 
by  Sir  Walter  Raleigh,  who  discovered  it  in  1595.  He 
noted  that  the  lake  contained  "abundance  of  stone 
pitch,  that  all  the  shippes  of  the  world  might  there- 
with be  laden  from  thence,  and  we  made  trial  of  it  in 
trimming  our  shippes,  to  be  most  excellent  good  and 
melteth  not  with  the  sun  as  the  pitch  of  Norway." 
The  lake  has  many  i)eculiarities.  It  covers  about  100 
acres,  is  roughly  circular  in  shape,  probably  occupying 
the  crater  of  an  extinct  volcano,  and  is  of  unknown 
dei)th.  In  1893  an  attempt  was  made  to  determine  its 
depth  at  the  centre  by  boring,  ])ut  after  sinking  to 
a  depth  of  135  ft.  the  tubes  had  inclined  to  such  an 
angle  that  the  attem])t  had  to  be  abandoned. 

The  lake  has  been  worked  tmder  a  concession 
granted  by  the  British  Government  for  some  twenty- 
seven  years,  during  which  period  some  millions  of 
tons  of  the  material  have  been  exported,  the  bulk  of 
it  going  to  the  United  States,  but  large  cpiantities 
being  shipped  to  England  by  Messrs.  Previte  and 
Company,  of  London.  The  crude  material  is  dug  from 
the  surface  of  the  lake,  and  although  several  tons 
may  be  removed  in  a  single  day,  within  thirty-six 
hours  the  excavations  are  said  to  refill  by  the  natural 
pressure  from  below.  The  material  is  taken  in  iron 
skips  to  an  aerial  railway,  which  conveys  it  to  the  sea, 
some  800  yards  distant,  for  shii)ping.  Asphalt  is  also 
found  beyond  the  boundary  of  the  lake,  especially 
between  the  lake  and  the  sea.  This  is  termed  land 
as])halt.  It  is  questionable  how  it  got  there,  but  the 
supposition  is  that  the  lake  at  some  early  date  over- 
flowed its  banks.  Although  the  physical  properties 
of  the  asphalt  vary  considerably,  even  in  the  lake 
itself,  as  may  be  seen  by  the  specimens  exhibited,  the 
chemical  composition  is  extremely  uniform. 

Before  the  crude  asphalt  can  pass  to  any  of  the 
many  uses  for  which  it  may  be  intended  it  must  un- 
dergo a  process  of  refining,  as  it  contains  some  30  per 
cent,  of  water  besides  organic  matter,  which  it  is 
necessary  to  eliminate.  This  is  usually  done  in  tanks 
about   15   ft.   deep   filled   with   coils   of   1^   in.   pipes 
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about  6  in.  apart.      Tlic  coils  carry  steam  at   100  lb.  plants,  together   with  abundant  infusorial   or  micro- 

I)re.ssiirc,  corrc.spoii(lin<(  to  a  tcmiierature  of  about  325  scopic  vegetable  life.     That  the  unimpref,'nated   lam- 

defi^.  I'"ah.     At  this  temperature  the  asphalt,  which  is  inae   should   exist    between    the   impregnated    rock    is 

liquid,  is  ruu  into  casks,  and  is  known  as  epure.     In  conclusive   proof   that    the    bitumen-forming    agents 

this  condition  it  is  ready  to  be  converted  by  the  addi-  must  have  been  entombed  in  the  lime  deposit,  and 

tion  of  a  fhix  into  what  is  called  for  trade  purposes  that  the  impregnation  was  not  brought  about  by  ex- 

"refined  Trinidad  Lake  bitumen."  ternal   examinations,  as  i-s   sometimes  suggested. 

Another  extensive  deposit  of  lake  asphalt  is  that  at  Principal  Deposits  of  Rock  Asphalt.— Rock  asphalt 
Venezuela,  IJiermiidez.  This  covers  an  area  of  some  appears  to  have  been  discovered  in  the  V'al  de  Tra- 
KKX)  acres,  but  is  very  shallow  compared  with  the  vers,  Switzerland,  by  a  workman  named  Jost,  who 
Trinidad  lake.  It  varies  in  consistency  in  different  brought  it  to  the  notice  of  a  (Jreek  physician  named 
I)arts  of  the  lake  from  viscous  maltha  to  solid  bitu-  Eyrinis  in  1712,  and  he  was  granted  a  concession  by 
men.  The  crude  material  is  richer  in  bitumen  than  the  King  of  Pru.ssia  to  work  the  rock.  However,  the 
that  of  Trinidad,  but  the  comi)osition  of  the  re-  credit  is,  I  believe,  due  to  Count  Sas.senay  for  starting 
fined  bitumen  is  not  identical  in  each.  Deposits  are  the  asphalt  industry  on  business  lines  and  correcting 
also  found  is  Cuba  and  other  parts  of  the  world.  mistakes  made  by  Eyrinis,  mentioned  hereafter.  In 
♦Abstract  of  a  paper  read  in  London  before  the  1802  Count  Sas.senay  secured  the  concession  of  the 
institute  of  Sanitary  luigineers.  Seyssel  Mine,  and  carefully  investigated  the  proper- 
Rock  Asphalt. — Rock  asphalt  is  entirely  different  ties  of  the  rock  and  trained  his  workmen  in  the  proper 
both  phy.sically  and  chemically  from  lake  asphalt;  in  methods  of' using  it.  The  principal  deposits  on  the 
fact,  the  only  thing  common  to  each  is  that  they  both  Continent  which  are  used  in  this  country  are  found 
contain  bitumen.     The  following  is  a  compari.son : —  at  Val  de  Travers   (Switzerland),  Limmer  and  \'or- 

wohle   (Germany),   Pyrimont,  Seyssel   (France),  Ra- 
Diversities  of  Lake  and  Rock  Asphalts  j.i,sa  (Sicily).    The  rock  is  quarried  or  mined  accord- 
Trinidad   Lake.               Rock.  ing  to  whether  the  seam  is  near  or  far  l)elow  the  sur- 
(Dry.)                     (Seyssel.)  face  of  the  ground.     As  previously  stated,  the  seams 
Specific  gravity   . .           1.4                            2.25  ^'^''y    •"    thickness ;    they   also   vary   con.siderably    in 

Hardness Plastic                         Tough  texture  and  composition,  even  from  the  same  quarry. 

Iiiilaniniability  ..    Inflaninial)le   ..    ..     Fire-resisting  Mastic  Asphalt. — Mastic  asphalt  is  a  mechanical 

I'racturc Conchoidal   ..    ..            Rough  mixture  made  by  intimately  compounding  powdered 

Melting  point    ..    170  deg.   Fall.    ..    (Disintegrates)  rock    asphalt    with    additional    bitumen    and    with    or 

Uiiunien  content  ..            54                            8  without  an  admixture  of  coarse  grit.    The  process  of 

Calcium  carbonate   ..        —                            91  manufacture  of  mastic  asphalt,  as  carried  out  by  one 

Sulphus 3                           —  or  more  well-known  firms,  and  may  for  our  purpose 

Mineral  matter  (Silica)     .iS             ..            —  be  accepted  as  the  method  generally  adopted,  is  to 

Organic  matter    ..              8                            —  first  crush  the  natural  rock  to  pieces  about   the  size 

of  walnuts.     After  passing  through   the  crusher  the 

Rock  asphalt  is  correctly  described  as  a  limestone  asiihalt  is  carried  up  by  elevators  to  a  disintegrator. 

naturally  imiiregnated  with  from  6  to  14  i)er  cent,  of  which  runs  at  a  high  .speed,  grinding  the  material  to 

bitiim(.'n,  which  gives  it  a  rich  brown  colour.     When  a  *i"e  powder.     The  powder  is  then  cooked  in  speci- 

the  bitumen  is  extracted  by  means  of  a  solvent  the  ally-made  cauldrons,  worked  by  agitators,  with  cer- 

limcstone  is  left  in  a  state  of  very  fine  subdivision,  and  ^ain   proportions  of  bitumen,  and   when   heated  to  a 

we  lui.ulU  consider  briefiv  how  the  stone  became  im-  temperature  of  about  400  deg.   p-ah..  a  proportion  of 

prcKiiated.     b'evv  i\)cks  vary  more  in  te.xture  and  com-  f^cnii  10  to  20  per  cent,  of  fine  grit  is  added  to  make 

position  than  limestone;  il'may  be  a  friable  chalk-like  gntted  mastic,  and  which  is  thoroughly  incorporated 

deposit,   a   finely-grained   rock'  resembling   sandstone,  "ith  the  asphalt  by  the  rotary  working  of  the  agita- 

or  a   hard,  close-grained    mass   having  a   conchoidal  '•"■'^-    't  '«  then  turned  out  into  iron  moulds  and  made 

fracture.     In  rock  asphalt  we  have  an  example  of  a  '"^o  blocks  of  various  shapes  weighing  about  Yi  cwt. 

finelv-grained   deposit,   the  particles   being  cemented  f^^h.     To  apply  the  mastic,  these  cakes  are  broken 

together,  as  it  were,  with  what  would  first  api)ear  a  '"*»  ^msW  pieces  and  carefully  placed  in  a  cauldron 

foreign  matter.     The    deposits  are    found    in    various  with    just    sufficient    bitumen    as   a    flux.      It   is    then 

thicknesses,  6  ft.  and  less  to  over  20  ft.,  and  arc  at  lieated  to  a  temperature  of  about  280  deg.   Fah..  the 

times  laminated.     The  existence  of  laminae  indicates  whole   being  carefully   stirred   until   properly   cooked. 

tran(|uil  conditions  of  intermittent  deposit,  and  such  }\  'i*-'"   ready  it   is   taken   from   the  cauldron   with   an 

thin   layers   occur  only   where    the    mineral    is    fine-  """"   bucket  and   spread   by   means  of  hand   floats  to 

grained,  as  in  mud  or  shale.     The  alteration  of  thin  the  required  thickness  and  rubbed  with  fine  .sand.    As 

iiands   of   laminated   rock   with    others   non-laminated  tbe  mastic  is  likely  to  have  blowholes,  it  is  important 

indicates  considerable  oscillation  iif  currents  from  var-  that  it  should  be  applied  in  two  coats  where  required 

ions  quarters   bearing  difierent   (|uaiitities   and   (|uali-  f'""  damp-proofing. 

ties  of  sediment.  Tests  for  Asphalt. — The  following  tests  are  such 

The   conditions    favourable    to   the    formation,   or  as  may  be  applied  bj-  an  engineer  or  architect,  but  it 

rather  to  the  impregnation  of  limestone  with  bitumen,  is  pointed  out  that  special  apparatus,  as  also  an  inti- 

are  the  diffusion  of  organic  material,  either  vegetable  mate  knowledge  of  analytical  chemistry,  is  necessarv 

or  animal,  through  the  finely  divided  calcareous  de-  to  determine  the  exact  composition  of  the  materials 

l)osit  and  the  exclusion  of  air  from  the  material  under-  we  are  now  considering.     Much  useful  information  on 

going  (lecomi)osition.     There  is  reason  to  believe  that  this  subject  is  contained  in  '"Natural   Rock  .\sphalts 

no  more  heat  was  re(|uired  than  that  afforded  by  the  and    Uitumens,"   by    .Arthur    Danby,   who   has   kindly 

process  of   fermentation   to  bring  about   the   changes  permitted   the   author  to  cull   stime  of  the   following 

by  the  aid  of  anaert)bic  bacteria.     It  is  (irobable  that  tests: — .\  simple  method  to  adopt  in  order  to  tell  one 

the  org;inic  ni.itter  was  in  the  fi^rm  of  (lelicate  water  artificial  bitumen  from  another  consists  in  holding  the 
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product  over  an  open  flame  and  smelling  the  vapours 
which  are  given  off.  The  residue  from  coal  tar,  wood 
tar,  turf  tar,  or  stearin,  each  of  which  has  its  own 
distinctive  odour,  is  easily  noticeable  when  the  ma- 
terial is  heated.  A  definite  test  for  the  presence  of 
coal  tar  pitch  in  a  suspected  material  is  based  on  the 
fact  that  it  contains  a  quantity  of  free  carbon  in  con- 
trast with  the  natural  bitumen,  which  contains  none. 
Natural  bitumen  presents  a  uniform  brownish  appear- 
ance when  a  little  is  fused  on  a  microscope  slide  and 
examined  under  a  microscope.  In  an  adulterated 
sample  the  free  carbon  may  be  seen  suspended  in  the 
bituminous  matter  like  small  black  dots,  though  to 
the  naked  eye  the  mass  appears  to  be  true  bitumen. 
Mastic  should  be  able  to  be  cut  with  a  knife.  If  too 
hard  or  stony  a  nature  it  jjroves  an  insufficiency  of 
bitumen.  When  held  in  a  gas  flame  it  should  soften, 
it  should  never  run  or  begin  to  ignite.  If  it  burns, 
the  mastic  contains  too  much  flux,  and  for  practical 
purposes  the  material  will  ])rove  too  soft. 

Application  of  Rock  Asphalt. — As  a  material  for 
paving  streets  asjjhalt  has  much  to  recommend  it 
from  a  sanitary  point  of  view.  It  is  non-absorbent, 
easily  cleansed,  and  suffers  no  material  change  from 
variations  of  temperature.  Its  suitability  for  this  pur- 
pose was  discovered  by  accident  in  1849.  F"ragments 
of  asphalt  dropjiing  from  the  carts  which  transported 
it  from  the  quarry  along  the  road  became  heated  by 
the  sun  and  were  crushed  to  i^ovvder  and  com])acted 
by  the  continual  passage  of  the  carts  until  a  hard, 
smooth  track  was  formed.  The  phenomenon  thus 
presented,  followed  by  many  experiments,  led  to  the 
perfect  method  of  constructing  the  rock  asphalt  road 
now  in  use.  In  1854  the  first  .street  of  compressed 
asphalt  was  laid  in  Paris,  and  covered  an  area  of  9.^0 
square  yards.  The  first  street  to  be  so  treated  in 
London  was  Theadneedle-street  in  1869.  Rock  as- 
phalt may  be  utilised  for  road  paving  either  as  maca- 
dam, compressed  powder,  or  as.  compressed  tiles.  As 
a  macadam  it  would  appear  not  to  have  been  quite 
satisfactory,  judging  from  the  report  on  the  Eltham- 
Sidcup  trial  road,  but  the  author  constructed  an  as- 
phalt macadam  road  several  years  ago  which  gave 
satisfaction.  I'or  compressed  work,  the  rock  is  pre- 
pared by  heating  the  powder  in  revolving  cylinders 
to  a  temperature  of  280  deg.  Fah.,  and  as  soon  as  the 
■moisture  has  evaporated  the  heated  powder  is  placed 
in  iron-lined  vans  and  taken  to  the  street  where  it  is 
to  be  laid.  The  powder  is  then  raked  over  the  pre- 
pared concrete  surface  to  the  thickness  required  and 
rammed  with  hot  pelons,  smoothed  to  a  ])olished  sur- 
face, and  then  rolled  with  a  heavy  hand  roller.  It 
gradually  becomes  cold,  and  in  time  is  compressed 
into  solid  rock  again  by  the  traffic.  The  usual  thick- 
ness of  compressed  asphalt  is  2  in.  for  heavy  and  1^ 
in.  for  light  traffic.  It  is  essential  that  compressed 
asjihalt  should  be  laid  on  a  foundation  of  good  Port- 
land cement  concrete  about  6  in.  thick.  Neglect  in 
this  respect  has  been  the  cause  of  many  failures. 

Application  of  Mastic  Asphalt. — Mastic  asphalt  is 
a  most  useful  and  efficient  material,  and  is  eminently 
suited  to  meet  certain  sanitary  requirements.  It  is 
damp-proof,  fire-resisting,  vermin-proof,  durable,  has 
certain  antiseptic  pro])erties,  and  is  easily  applied  by 
a  skilled  hand  to  roofs,  floors,  walls,  and  for  a  variety 
of  inir])()ses  in   engineering  and  building  works. 

Damp-proof  Courses. — To  resist  damp  no  better 
material  exists  than  a.sphalt  or  bitui-ften  properly  ap- 
l>lied.  Clause  20  of  the  Model  By-laws  issued  by  the 
Local  Government  Board  requires  that  every  wall  or 


pier  of  a  new  building  shall  have  a  proper  dam[)-proof 
course  of  sheet  lead,  asphalt  or  slates  laid  in  cement 
or  other  not  less  durable  material  impervious  to  mois- 
ture beneath  the  level  of  the  lowest  floor  timbers  and 
at  a  height  of  not  less  than  6  ins.  above  the  adjoining 
ground.  The  by-law  is  quite  clear,  but  the  loose 
method  of  a])])lying  the  terms  "asphalted"  and  "bitu- 
minous" to  felts  treated  with  coal  tar  products  tends 
to  bring  the  genuine  article  into  disrepute ;  so  much  so 
that  a  circular  was  recently  issued  to  builders  by  the 
District  Surveyors  in  London  stating  that  "the  ma- 
terial commonly  known  as  'felt  damp-course,'  as- 
phalted felt  or  similar  material,  will  not  be  approved 
unless  a  distinct  and  sufficient  layer  of  natural  asphalt 
or  bitumen  is  provided  in  connection  therewith." 
This  cheap  substitute  for  the  genuine  article  cannot 
be  too  strongly  condemned.  No  asphalt  or  bitumer: 
is  used  in  its  manufacture  and  the  fibrous  material 
employed  is  subject  to  rapid  decay  in  damp  situations. 
The  author  knows  of  extensive  property  in  London 
which  is  in  a  very  unsatisfactory  condition  owing  to 
this  worthless  material  having  been  used,  and  fre- 
quently replaced  it  in  existing  buildings  with  a  genu- 
ine damp-proof  course  at  great  exjiense  to  the  owners. 
This,  however,  is  the  only  remedy.  With  re.'-pect  to 
the  fire-resisting  properties  of  mastic  -asphalt,  much 
will  depend  on  the  quantity  of  bitumen  it  contains, 
the  latter  material  being  highly  inflammable.  It  is 
not  only  the  spread  of  the  fire  and  the  stability  of  the 
building  that  must  be  considered  in  case  of  fire  occur- 
ring, although  these  are  impcjrtant  factors ;  but  the 
danger  to  the  firemen  employed  in  its  extinction  bv 
falling  debris.  The  London  Building  Act,  1894,  Sec. 
61,  states  that  the  flat,  gutter,  and  roof  of  every  build- 
ing, &c.,  shall  be  externally  covered  with  slates,  tiles, 
metal  or  other  incombustible  materials.  It  would 
appear  from  a  recent  circular  that  the  London  County 
Council  does  not  consider  as])halt  an  incomblistible 
material.  It  should  be  i)ointed  out,  however,  that  it 
if  far  more  so  than  some  of  the  metals,  e.g.,  lead  and 
zinc,  which  are  i)ermitted  by  the   Building  Act. 

Application  of  Bitumen  Sheeting. — For  several 
years  past  bitumen  sheeting  has  been  used  for  water- 
proofing purposes,  more  particularly  for  horizontal 
damp-proof  courses,  lining  of  reservoirs,  sewage  tanks, 
filter  beds,  swimming  baths,  &c.,  with  great  success. 
The  sheeting  is  manufactured  by  coating  jute  cloth 
on  either  side  with  a  heavy  layer  of  bitumen.  It  is 
made  in  standard-size  sheets,  each  measuring  24  ft, 
by  6  ft.,  and  is  about  3/16  in.  thick.  It  has  the  advan- 
tage of  being  more  easily  laid  than  mastic  asphalt.  It 
is  not  suited  for  vertical  work  unless  supported  on 
the  outer  face.  The  most  satisfactory  method  of  fix- 
ing in  a  vertical  position,  as  in  the  case  of  reservoirs, 
&c.,  is  by  the  use  of  special  wall  ties,  which  are  built 
into  both  the  inner  and  outer  walls.  To  fix  the  ma- 
terial in  a  horizontal  position  the  sheets  should  be 
carefully  unrolled  and  laid  over  the  surface  to  be  cov- 
ered, due  allowance  being  made  for  a  3-in.  laj)  at  the 
joints.  The  sheeting  should  then  be  left  for  a  few 
hours  in  order  that  it  may  take  a  proper  bearing  be- 
fore jointing.  A  special  jointing  iron  is  then  heated 
and  carefully  passed  between  the  laps  to  soften  the 
bitumen  on  the  inner  surfaces,  and  these  should 
promptly  be  united  with  a  wooden  mallet. 

Causes  of  Failure  in  Asphalt  Work. — The  causes 
of  failure  are  usually  due  to  either  the  material 
used  or  the  method  of  using  it.  These  may  be  guarded 
against  to  a  great  extent  by  entrusting  the  work  to  a 
reputable  firm.     There  are  few  materials  which   lend 
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themselves  to  adulteration  more  than  as()halt,  and 
few  wliicli  require  more  careful  manipulation.  Large 
<|iiantities  of  low-priced  mastic  have  been  imported  to 
this  country  from  (Jermany  and  still  larger  (piantitie^ 
are  "faked"  here  during  their  preparation  and  use. 
'J'he  author  contends  that  the  work  to  be  done,  how- 
ever small  the  job  may  be,  should  I)e  executed  by  the 
linn's  own  workmen.  The  mastic  blocks  should  bear 
the  brand  of  the  firm,  and  no  other  material  should  be 
allowed  to  be  mixed  with  them  excei)t  the  bitumen 
flux. 


Repair  of  Defects  in   Reinforced   Concrete 

A  com])rehensive  review  of  methods  which  have 
been  employed  to  repair -cracked  elements  of  rein- 
forced-concrcte  structures  was  given  some  time  ago 
by  Prof.  S.  Muller  before  the  Deutsche  Heton  Verein, 
and  is  re])orted  by  The  Engineering  News.  His  account 
was  based  on  extensive  experiences  in  carrying  out 
such  repair  or  reinforcement,  chiefly  of  floor  slabs  and 
beams. 

The  defects  in  question  include  weakness  of  the 
slab  due  to  inade{|uate  thickness  for  proper  service  as 
compression  element  of  the  T-beam  ;  sei)aration  of  slal) 
from  beam;  and  diagonal  or  horizontal  cracking  of  the 
beam  web.  Vertical  cracking,  which  sometimes  oc- 
curs, is  due  to  shrinkage  and  is  not  considered  danger- 
ous. 

Beams 

In  the  earliest  repair  jol)s  on  defective  beams  the 
plan  adopted  was  to  strengthen  the  floor  by  adding 
supplementary  beams  or  by  setting  a  colunm  under  the 
middle  of  the  weak  beam.  In  some  cases  a  ])air  of 
I-beams  has  been  placed  alongside  the  weak  concrete 
beam  ;  but  this  is  generally  uneconomical,  because  the 
uncertainty  of  the  load  distribution  makes  it  necessary 
to  ])roportion  the  steel  beams  to  take  the  entire  load. 
Diagonal  cracking,  indicating  a  deficiency  of  shear  re- 
inforcement, has  i)een  repaired  by  placing  vertical  or 
inclined  steel  stirrups  around  the  web  of  the  beam 
and  screwing  them  up  tight.  This  method  did  not 
always  prove  satisfactory,  however,  especially  in  struc- 
tures subject  to  vibration.  The  best  method  of  repair 
yet  developed  is  to  place  cramps  over  the  crack,  dowel- 
led  into  the  sound  concrete  on  both  sides,  and  incase 
them  in  a  shell  of  concrete,  for  which  space  may  be 
made  by  chipping  oflf  the  original  concrete  for  a  depth 
of  an  inch  or  so. 

Slabs 

Where  a  slab  requires  to  be  reinforced,  to  provide 
additional  compression  area  for  T-beam  action,  a  good 
1)1)11(1  of  the  new  top  layer  has  generally  been  obtained. 
Thorough  cleaning  of  the  surface  is  lirst  necessary, 
followed  by  roughening  the  old  concrete  by  picking  or 
otherwise ;  after  wetting  the  surface,  a  2-in.  layer  of 
concrete  well  reinforced  by  a  strong  mesh  is  placed. 
The  mesh  should  be  tied  to  the  reinforcement  of  the 
old  concrete  by  steel-tie  members. 

Where  slab  and  beam  have  separated  the  scheme 
has  been  employed  of  adding  such  a  reinforced  upper 
layer  on  top  of  the  slab  and  tying  this  down  through 
holes  in  the  slab  to  cross-bars  passed  through  holes 
in  the  stem  of  the  beam. 

It  has  been  fpund  that  painstaking  work  is  neces- 
sary for  success  in  repairing  reinforced-concrete  struc- 
tures. With  care,  however,  the  patches  or  new  ele- 
nients  can  be  made  structurally  integral  with  the  old 
])arts.  Satisfactory  appear;ince  can  be  secured.  In  the 
best    work    the   patches   are   i)ractically   invisible. 


Will  Mixing  Concrete  Too  Wet  Cause 
Its  Failure? 

I.V  an  interesting  discussion  of  this  .subject  pub- 
lished in  a  recent  i.ssue  of  Concrete-Cement  Age, 
Mr.  C.  H.  Fuller,  an  engineering-contractor  of 
Corinth,  Mis.s.,  contributes  the  following: 

"In  the  earlier  days  the  tendency  was  to  mix  all 
concrete  too  dry  and  sidewalk  and  concrete  l)lock  peo- 
ple still  adhere  to  that  practice,  with  the  result  that 
their  products  do  not  attain  the  strength  of  the  wetter 
mixtures.  Now  the  tendency,  owing  largely  to  the 
chuting  systems  of  deposition  in  forms,  is  cau.sing  the 
pendulum  of  opinion  to  swing  in  the  other  direction 
and  many  contractors  are  mixing  too  wet,  something 
that  one  is  easily  tempted  to  do  because  it  facilitates 
the  handling  of  the  material. 

"Mixing  concrete  is  a  chemical  process  and  if  suffi- 
cient water  is  not  added  at  the  time  it  is  mixed,  the 
cement  not  only  fails  to  become  thoroughly  mixed 
with  the  balance  of  the  material  but  from  lack  of 
water  at  the  initial  moment  fails  to  attain  the  adhe- 
sive strength  it  should.  On  the  other  hand  the  addi- 
tion of  too  much  water  causes  the  cement  to  seg- 
regate and  separate  from  the  heavier  material  and  this 
is  especially  true  in  chuting  systems.  The  exact  pro- 
portion of  water  causes  it  to  adhere  and  cling  to  the 
lieavier  material  until  it  is  all  deposited  in  an  even 
mass  in  the  forms  and  from  its  weight  the  excess 
of  moisture  is  removed.  To  get  perfect  concrete,  just 
enough  water  should  be  added  to  make  a  thoroughly 
creamy  consistent  mixture  in  which  every  unit  of  the 
heavier  material  is  thoroughly  coated  with  cement 
and  in  which  the  heaviest  stones  will  float  and  set 
without  settling  to  the  bottom.  This  kind  of  a  mix- 
ture is  easy  to  tamp,  does  not  flow  quite  so  readily  in 
the  chutes,  requires  more  mixing  and  has  a  tendency 
to  clog  the  mixer  and  tools  but  produces  very  little 
sweating  or  leaking  of  forms.  While  I  have  not  had 
an  opportunity  to  test  samples  of  such  concrete  for 
comparison  in  the  tensile  and  the  crushing  machines, 
1  am  convinced  from  observations  in  cutting  holes  in 
walls  and  mass  ma.sonry  and  in  the  destruction  of 
concrete  structures  that  the  evenly  mi.xed  concrete  is 
the  strongest,  and  no  concrete  can  be  moved  from  the 
mixer  and  deposited  in  the  forms  and  remain  evenly 
mixed  if  there  is  too  much  water  in  it. 

"On  any  large  job,  where  the  operations  were  suffi- 
ciently diversified,  any  one  who  knew  just  what  he 
was  looking  for  and  equipped  with  a  good  camera 
would  in  a  few  days  of  watching  pick  up  a  number  of 
photographs,  the  comparison  of  which  would  convince 
any  rational  minded  man  that  the  quantity  of  water 
plays  an  important  part  in  the  mixing  of  concrete. 
With  a  dozen  or  more  photographs,  such  as  I  have 
in  mind,  I  believe  that  1  could  put  up  a  convincing 
argument  along  this  line." 

A  suggestive  pa]>cr  contributed  to  the  annual  meet- 
ing of  the  .American  Concrete  Institute  by  Mr.  N.  C. 
Johnson  dealt  with  micro-j)hotography  as  applied  to 
the  examination  of  concrete,  with  the  object  of  ob- 
taining better  knowledge  of  the  structure  of  the  ma- 
terial itself.  A  fact  particularly  mentioned  by  the  au- 
thor was  that  all  specimens  of  concrete  examined  by 
him  possessed  a  surprisingly  large  quantity  of  un- 
hydrated  cement,  a  feature  he  attributes  to  the  diffi- 
culty in  diffusing  the  water  comjjletely  during  the  pro- 
cess of  mixing.  The  voids  revealed  by  the  microscope 
also  emphasize  the  importance  of  scientific  grading. 
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The  Construction   of  Integral  Curbs 

A  Method  of  Pouring  Curb  and  Pavement  in  one  Monolithic  Mass, 
whereby    the    Cost  of    the    Improvement    is    Materially    Reduced. 

By  Chas.  E.  Russellt 

ALL  street  pavements  call  for  some  form  of  curb 
and   gutter,   the   cost   of   which    to   property 
owners   usually   amounts   to   from   45   to  90 
cents   per  linear  foot  of  street  frontage,  an 
expenditure  often  equivalent  to  25  per  cent,   of  the 
cost  of  the  pavement  proper. 

The  cost  of  a  proposed  type  of  improvement  often 
eliminates  it  from  consideration,  and  forces  property 
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owners  to  substitute  an.  inferior  type.  Tiiere  have 
been  numerous  cases  where  concrete  pavements  have 
been  rejected  for  inferior  and  cheaper  pavements, 
when  the  property  owners  would  gladly  have  accepted 
concrete  if  it  could  have  been  reduced  from  10  to  15 
per  cent,  in  cost.  This  reduction  in  cost  can  be  made 
by  the  adoption  of  the  integral  concrete  curb — that  is, 
one  moulded  as  a  part  of  the  pavement. 

During  the  last  year  successful  demonstration  has 
been  made  that  integral  curb  reduces  the  cost  at  least 
60  per  cent,  for  a  6  by  6-in.  curb  jTojection,  while 
larger  saving  can  be  shown  for  smaller  curbs  and  for 

♦Paper  presented  to  the  American  Concrete  Institute. 
tCity  Engineer,  Highland  Paris,  111. 


gutter  depressions.  This  being  true,  the  integral  curb 
deserves  thought  and  investigation  by  engineers  and 
others  interested  in  paving  work,  even  though  they 
do  not  immediately  recognize  its  merits. 

During  the  last  year  several  distinct  types  of  curb 
and  gutter  were  built  successfully,  each  type  designed 
to  suit  the  scheme  of  landscape  and  local  conditions. 
Fig.  1  shows  the  designs  of  curb  on  pavements  at 
Highwood,  Glencoe,  Winnetka,  Highland  Park,  and 
Geneseo,  111.;  Kimberly,  Wis.;  and  Indianapolis,  Ind. 

The  types  of  curb,  or  rather  gutter,  built  at  Gen- 
eseo and  Winnetka,  111.,  are  well  adapted  to  boule- 
vards, park  systems,  suburban  residence  streets,  and 
lanes.  These  may  be  formed  by  shaping  tre  ends 
of  the  strike-board  to  the  desired  curvature.  Cost 
can  be  estimated  on  the  basis  of  additional  square 
yardage  of  pavement,  which  generally  amounts  to 
from  3  to  5  cents  per  lin.  ft.  of  curb,  when  the  cost  of 
curb  joint  construction,  including  tiller,  is  deducted. 

The  type  of  curb  built  on  Sheridan  Road  at  High- 
land Park,  111.,  in  1914,  is  the  kind  that  would  be 
suited  to  the  average  street.  More  concrete  is  re- 
c|uired,  and  a  curb  form  must  be  used.  Cost  would 
be  estimated  at  about  18  cents  per  lin.  ft.  of  curb, 
which  was  about  the  actual  cost  of  the  Sheridan  Road 
work. 

Integral  curb,  being  a  part  of  the  pavement  and 
composed  of  the  pavement  concrete  mixture  (which 
is  of  a  rich  mixture)  reinforced  by  turning  the  pave- 
ment reinfprcement  up  intt)  the  curb  form,  naturally 
results  in  a  curb  stronger  than  the  average ;  and  such 
construction  cannot  tip  over  or  be  forced  out  of 
alignment.  It  serves  its  purpose  as  a  curb  without 
doubt,  and  as  well  as  any  other  type. 

An  objection  which  has  been  advanced  is  that  the 
integral  curb  is  difficult  to  construct.  Such  objec- 
tions are  common  to  all  new  types  of  construction 
until  contractors  become  familiar  with  methods,  and 
therefore  should  in  no  way  discredit  the  integral  curb;, 
in  fact,  the  manner  in  which  the  problem  was  handled 
on  the  lirst  jobs  of  this  kind  indicates  that  a  satis- 
factory and  economical  method  of  construction  can 
be  evolved. 

The  essential  requirements  for  the  construction 
of  integral  curb  are  Complete  bond  with  the  pavement, 
perfect  alignment,  good  surface  finish,  clean  joint 
coinciding  with  the  pavement  transverse  expansion 
joint,  and  simple,  inexpensive  forms.  When  forms  are 
devised  that  will  meet  with  the  above  requirements 
there  can  be  no  objection  to  the  integral  curb. 

Should  each  contractor,  without  previous  know- 
ledge or  experience,  endeavour  to  construct  integral 
curb  with  forms  of  his  own  devising,  it  would  prob- 
ably be  some  time  before  perfectly  satisfactory  integ- 
ral curb  would  be  built  to  any  extent.  In  the  mean- 
time this  desirable  economic  construction  would  be 
discounted  or  discarded..  If,  on  the  other  hand,  we 
place  before  those  who  are  inexperienced  a  form 
which  at  least  has  some  merit,  and  which  is  designed 
on  the  fundamental  principles  stated  herein,  they 
should  be  better  able  to  construct  a  more  satisfactory 
job  and  at  a  more  reasonable  price;  furthermore,  each 
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time  a  form  is  used,  snme  improvement  will  be  made 
in  it;  and  it  will  he  but  a  short  time  before  the  best 
forms  are  evolved,  and  then  the  inte}<ral  curb  will  be- 
come a  standard  with  concrete  pavement. 

A  design  for  inteit^ral  curb  forms  is  shown  in  Fig. 
2.  This  is  presented  as  a  sujjjgestion,  and  it  is  hoped 
it  may  be  of  help  to  those  in  this  field  of  construction, 
and  that  each  one  who  is  interested  in  integral  curb 
will   study   the   design   and   imi)rove   upon   it. 

'I'aking  up  the  essential  requirements  of  integral 
curb  construction  as  previously  given,  we  shall  not 
analyze  them  in  connection  with  the  suggested  forms. 
For  economic  construction,  the  curb  must  be  made  of 
the  concrete  of  which  the  pavement  is  composed.  Such 
concrete  will  be  of  quaky  consistency,  and  probably 
of  the  jiroportitjus  1:2:3,  with  the  coarse  aggregate 
up  to  \]/2  ins.  in  size.  Pavement  side  forms  are  staked 
into  position,  concrete  dumped  between  them  and 
then  struck  ofif,  just  as  in  any  concrete  road  work. 
Within  fifteen  minutes  after  the  pavement  is  struck 
off  the  curb  forms  are  set  and  filled.  Complete  bond 
is  obtained  by  roughening  the  concrete  at  the  bottom 


while  the  forms  are  in  place.  No  work  will  be  done  on 
the  curb  after  the  forms  are  removed,  except  touching 
up  defective  spots. 

ICxpansion  joints  are  required  in  the  curb  at  and 
coinciding  with  transver.se  expansion  joints  in  the 
pavement.  These  mu.st  be  exactly  over  the  joints  in 
the  pavements,  for  if  they  arc  not  the  curb  at  these 
()laces  will  be  likely  to  spall  <jfT. 

Since  a  concrete  of  quaky  consistency  is  to  be  used, 
forms  must  be  left  in  place  at  least  three  hours.  This 
will  necessitate  having  on  hand  about  two  or  three 
hundred  linear  feet  of  forms.  These,  however,  are  of 
simple  construction,  and  inexpensive.  Fifty  dollars 
will  cover  the  cost  of  forms  with  which  to  lay  at  least 
600  lin.  ft.  of  curb  a  day. 

Admitting  that  most  of  us  are  likely  to  find  objec- 
tions to  this  new  type  of  curb,  wc  cannot  conscien- 
tiously cast  the  idea  of  integral  curbs  from  our  minds, 
because  its  adoption  will  create  a  saving  of  approxi- 
mately 60  per  cent,  of  the  cost  compared  with  inde- 
pendent curb. 

In  answer  to  a  question  as  to  whether  the  curb  is 
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of  the  curb  form  by  running  a  mason's  trowel  or  a 
stick  along  through  it  just  before  the  concrete  fill  is 
made.  Pavement  reinforcement  turned  uj)  into  the 
curb  also  assists  in  strengthening  the  bond.  The  form 
for  the  back  of  curb  is  set  ui)on  the  top  of  the  pave- 
ment form,  and  held  snugly  to  it  by  pins  run  through 
staples  in  both  forms,  and  driven  into  the  ground. 
The  front  form  is  held  to  the  back  one  by  adjustable 
iron  strap  clamps  which  iiermit  perfect  aligninent  of 
the  front  form  after  being  set  up  in  place.  Warping  of 
forms  is  also  uiinimizcd  by  using  1  by  6-in.  lumber 
nailed  tightly  together,  witJi  nails  clinched. 

When  the  concrete  fill  is  made,  it  should  be  worked 
to  get  a  compact  mass.  This  is  best  done  by  spading 
it  with  a  shovel,  after  which  a  mason's  trowel  or  a 
blade  similar  to  a  corn-harvesting  knife  should  be  run 
along  against  the  front  form,  to  cut  the  coarse  aggre- 
gate away  from  the  form  and  thus  wiMk  the  mortar 
to  the  face.  The  front  form  is  lined  with  sheet  iron 
so  that  a  smooth  face  is  obtained  without  further 
trowelling.    The  top  can  be  edged  and  finished  readily 


poured  at  the  same  time  as  the  rest  of  the  pavement, 
and  whether  there  is  any  trouble  in  striking  off  the 
road  when  building  the  curb,  Mr.  Russell  replied: 

"The  road  is  first  struck  off  before  putting  on  the 
inside  form.  After  the  road  is  crowned,  and  before 
It  is  floated,  the  inside  form  is  placed,  and  then  filled 
with  the  same  mixture  of  concrete  as  is  used  in  the 
top  course  of  the  pavement.  That  is  smoothed  off, 
and  after  it  has  set  sufficiently  it  is  trowelled." 

The  amount  of  polish  which  can  be  given  to  the 
surface  of  concrete  depends  upon  the  density  of  the 
mixture  and  the  nature  of  the  aggregate  used.  After 
the  surface  has  been  smoothed  down  on  a  rubbing 
bed,  or  by  the  use  of  rotary  rubbing  stones,  as  applied 
in  terrazzo  floor  work,  the  procedure  is  somewhat  sim- 
ilar to  that  used  in  polishing  granite  or  marble.  The 
aggregate  exposed  on  the  surface  by  the  rubbing  pro- 
cess takes  the  polish,  the  appearance  of  the  surface 
being  dependent  upon  the  percentage  of  aggregate  ex- 
posed. 
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Splitting  of  Concrete  Sidewalks  Surrounding 

Iron  Posts* 


IT  is  not  an  uncommon  sight  to  see  long  stretches 
of  concrete  sidewalk  disfigured  by  being  badly 
split,  checked  and  broken  or  curbing  pushed  out 
of  line  where  the  slab  surrounds  and  comes  in 
contact  with  trolley  poles,  public  service  poles,  fire 
hydrants  and  such  obstructions,  which  extend  through 
the  sidewalk  to  various  depths  in  the  soil  below.  A 
little  careful  consideration  of  the  subject  will  show 
these  defects  to  be  largely  the  result  of  carelessness 
and  incompetence  on  the  part  of  the  mechanic  who 
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Sketch  showing  concrete  sidewalk  surrounding  trolley  pole. 

does  the  work  and  to  ignorance  or  indifference  on  the 
part  of  those  supervising  the  work ;  nor  should  the 
contractor  be  blamed  for  not  taking  the  necessary  pre- 
cautions under  the  present  methods  of  competition, 
when  the  city  or  the  owner  is  willing  to  risk  such 
possible  disfigurement  in  order  to  effect  a  very  small 
saving  in  first  cost. 

The  writer  has  long  been  an  advocate  of  three  feet 
or  more  of  street  lawn  between  the  curbing  and  the 
edge  of  the  sidewalk,  which  not  only  provides  suffici- 
ent space  for  these  inevitable  obstructions,  where  they 
will  do  the  minimum  of  damage,  but  affords  an  op- 
portunity to  beautify  the  street  by  planting  trees. 
However,  there  are  many  places  in  every  town,  where 
the  sidewalks,  of  necessity,  extend  from  the  crub  to 
the  building,  and  in  such  locations  the  application  of 
a  little  common  sense  and  some  slight  additional  ex- 
pense, infinitesimal  when   compared   with   the   results 

*  By  O.   B.   Fuller,   consulting  engineer,   Indianoplis,    in    Concrete- 
Cement  Age. 


obtained,  will  eliminate  nine-tenths  of  such  unsightly 
defects,  if  applied  when  the  sidewalk  is  laid  or  when 
holes  are  cut  in  old  sidewalks  for  new  poles. 

The  causes  of  the  trouble  differ,  depending  on  the 
object  set  through  the  walk  and  the  purjjose  for  which 
it  is  put  there,  but  the  resulting  effect,  the  destruction 
of  the  walk,  is  the  same  in  any  case  and  the  remedy, 
described  later,  is  simple. 

Usually  the  street  railway  company's  trolley  poles 
are  the  most  destructive  of  all  of  these  obstructions 
and  the  reason  is  not  far  to  seek,  if  we  take  our  atten- 
tion from  the  sidewalk  itself,  for  a  few  moments,  and 
consider  their  purposes  and  methods  of  erection.  Usu- 
ally these  are  of  wood,  generally  untreated  (which  is 
immaterial,  any  way)  and  therefore  subject  to  con- 
siderable shrinkage  or  expansion  owing  to  atmospheric 
changes.  One  who  has  not  given  the  subject  much 
thought  may  object  that  a  wood  pole  alternately  dry 
or  saturated  by  rain  would  not  swell  sufficiently  to 
check  and  break  the  surrounding  slab  of  concrete.  As 
evidence  to  the  contrary,  one  of  the  methods  of  quarry- 
ing fine  building  stone  is  to  drill  a  row  of  holes  along 
the  desired  line  of  cleavage,  sometimes  several  feet  in 
depth,  plug  them  with  kiln-dried  wood  plugs,  then 
saturate  these  plugs  with  water.  This  process  will 
sj)lit  huge  slabs  of  the  hardest  granite,  so  what  chance 
has  the  poor,  thin  little  slalj  of  concrete,  against  the 
destructive  force  generated  by  a  swelling  pole? 

There  is  another  factor  of  still  greater  destructive 
tendency,  regardless  of  whether  the  pole  be  of  iron 
or  of  wood,  and  that  is  the  enormous  strains  induced 
by  what  the  street  railway  man  calls  his  overhead 
work.  The  pole-setting  gang  sets  the  pole  with  a 
slight  inclination  away  from  the  trolley,  sometimes 
as  much  as  three  feet  from  the  perpendicular  at  the 
top,  as  shown  in  the  accompanying  illustration.  The 
trolley  or  line  crew  then  connects  these  poles  together 
in  pairs,  by  a  3/16-in.  or  a  5/16-in.  stranded  wire  cable 
some  18  ft.  or  22  ft.  from  the  ground,  and  by  means 
of  tackle  strains  these  poles  into  a  plumb  position.  On 
high-class  work  the  pole  man  frequently  fills  the  hole 
in  which  the  pole  is  set  with  a  low  grade  concrete,  to 
give  it  greater  stability,  and  a  5/16-in.  span  wire  cable 
at  the  top  is  capable  of  producing  a  7,000-lb.  pull, 
which,  if  the  pole  is  capable  of  withstanding  such  a 
strain,  induces  a  permanent  set  or  spring  in  the  pole 
with  a  possible  strain  or  reaction  at  the  point  at  which 
it  passes  through  the  sidewalk  up  to  125,000  lbs.  The 
line  foreman  counts  on  this  resiliency  of  his  poles  to 
take  up  the  slack  in  the  overhead  incurred  by  the  ex- 
pansion and  the  contraction  of  the  connecting  wires. 
Between  the  cool  of  midnight  and  the  heat  of  noon 
time,  the  tops  of  a  pair  of  trolley  poles  will  vary  one 
foot  or  more  in  relation  to  each  other,  and  this  move- 
ment to  a  lesser  degree  but  greatly  multiplied  in  stress 
effect  is  communicated  to  the  surrounding  slab  of  side- 
walk which  is  absorbing  a  shock  it  was  never  intended 
to  carry,  and  being  of  a  comparatively  unyielding  com- 
position, breaks  away  at  the  point  of  contact. 

Telephone  and  telegraph  poles,  though  stressed 
in  a  different  manner  and  more  uniformly  along  their 
centre  line,  aft'ect  the  sidewalk  in  a  lesser  degree,  but 
anyone  who  has  seen  a  thoroughly  sound  new  pole 
some   12  in.  to  20  in.  in  diameter,  sheared  off  clean 
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at  tlic  sidewalk  line,  from  the  stressing  of  numerous 
overhead  wires,  will  readily  appreciate  the  enormity 
of  these  strains  which  must  |)roduce  a  resultant  in  the 
sidewalk  or  the  foundations  below  it. 

Sometimes  these  strains  are  of  a  torsional  or  twisting 
nature,  and  the  writer  has  seen  one  case  in  which 
the  twisting  power  of  the  overhead  wiring  applied  at 
the  top  of  a  60-ft.  pole  of  20-in.  butt,  was  sufficient  to 
sej)arate  the  fibres  of  the  wood  at  a  ])oint  within  easy 
reach  sufficiently  ttj  permit  the  i)assing  of  an  ordinary 
hand  axe  through  the  hole  without  severing  a  single 
fibre  of  the  wood.  Where  such  strains  are  produced, 
is  it  any  wonder  that  the  sidewalk  suffers? 

With  fire  hydrants,  the  strains  are  largely  tern' 
perature  strains,  but,  being  connected  to  the  city  mains 
by  unyielding  cast  iron  i)ipe  and  bedded  in  the  cool 
earth  the  rate  of  expansion  differs  from  and  is  not 
coincident  with  the  tem])erature  variations  in  the  thin, 
flat  and  exposed  sidewalk  slal),  so  that  movement  does 
not  necessarily  take  place  in  the  same  direction,  and  so 
l)roduces  destructive  results. 

I'herc  are  numerous  other  poles  of  different  types 
and  purposes,  set  through  the  sidewalk,  not  always 
connected  but  all  more  or  less  firmly  bedded  in  the 
underlying  soil.  The  sidewalk  slab  is  bound  to  move 
as  it  expands  under  the  rays  of  the  sun,  and  as  all  of 
these  obstructions  are  opposed  to  the  normal  move- 
ment of  the  slab  they  are  destructive  in  their  inflnence. 
As  a  remedy,  when  building  new  sidewalks  around 
such  obstructions,  the  writer  usually  specifies  that  a 
space  of  approximately  three  inches  be  left  clear  of 
concrete  around  them,  giving  them  an  op])f)rtunity  to 
perform  the  functions  imposed  by  saturation,  overhead 
strains  or  expansion,  without  injury  to  the  walk.  This 
may  be  readily  effected  by  vvrapi)ing  several  thick- 
nesses of  ex])ansion  filler  around  each  i)ole  before  con- 
creting; or  a  circle  of  tin,  leaving  the  desired  clearance, 
may  be  bent  around  the  pole  to  make  a  form  against 
which  to  finish  the  concrete.  If  the  latter  is  used,  care 
should  be  taken  to  fill  the  space  between  the  tin  and 
the  pole  with  clay,  sand  or  pitch  to  prevent  a  careless 
workman  from  defeating  the  object  of  such  precau- 
tions by  disposing  of  sur[>lus  cement  in  the  interstice. 
When  it  is  desired  to  prevent  the  water  from  centering 
between  the  slab  and  the  pole,  a  soft  pitch  makes  a 
g(Kid  insulating  material,  as  it  readily  accommodates 
itself  to  any  movement  of  the  pole  or  the  sidewalk. 

Where  a  hole  is  cut  in  an  old  sidewalk  fcjr  a  new 
pole  the  same  precautit)ns  should  be  taken  in  patching 
the  paving  as  outlined  for  new  work. 

Where  poles  have  already  been  set  and  the  sidewalk 
laid  flush  with  pole,  any  further  develo]>ment  of  cracks 
and  checks  may  be  prevented  by  chipping  out  a  ring 
of  concrete  around  the  pole  and  filling  the  interstice 
with  ])itch. 

It  is  doubtful  that  the  corrosion  of  metal  embedded 
in  the  concrete  has  any  serious  influence  in  making 
such  checks  and  cracks  in  the  sidewalk.  It  is  a  fact 
that  iron  or  steel  when  properly  protected  seldom  rusts 
apprecial)ly,  and  concrete  rich  in  cement  forms  a  high- 
grade  rust  insulation,  as  evidenced  by  the  bright  tool 
marks  foiuul  on  steel  removed  from  concrete  in  which 
it  has  been  embedded  for  long  i)eriods.  If  the  iron 
poles  are  insulated  from  the  concrete,  as  described,  the 
effect  of  corrosion,  other  than  a  slight  stain,  need  not 
be  feared. 

The  writer  does  not  advocate  such  insulatit>n  as 
a  cure-all  for  defects  in  sidewalk  work,  but  experience 
and  observation  have  demonstrated  that  the  results 
fully  justify  such  precautions.     It  is  to  be  regretted 


that  owners  and  city  supervisory  fc^rces  do  not  appre- 
ciate more  fully  the  necessity  of  caring  for  expansion 
in  a  less  perfunctory  way  than  is  customary.  Nearly 
every  city  engineer  has  the  authority  to  insist  on  some 
such  precautions  against  th<jse  unsightly  defects,  and 
if  he  does  not  incorporate  some  such  features  in  his 
specifications,  neither  the  contractor  nor  the  owner  at 
tlie  present  stage  of  the  game  can  be  expected  to  as- 
sume the  burden  of  such  precautions,  slight  though  the 
cost  may  be. 


Oil-Proof  Reservoirs  of  Concrete 

By  Wm.  M.  Kinney* 

SO  far  as  the  effect  of  oils  on  concrete  is  concerned, 
the  general  conclusion,  based  on  the  results  of 
tests  and  actual  experience,  seems  to  indicate 
that  mineral  oils  (under  which  head  may  be 
classed  lubricating  oils  and  gasoline)  show  only  a 
slight  tendency  to  soak  into  the  concrete  and  perhaps 
reduce  its  strength  somewhat.  The  extent  of  this 
action,  however,  depends  largely  upon  the  quality  of 
the  concrete. 

Several  engineers  have  made  investigations  of  con- 
crete structures  subject  to  the  effect  of  engine  oil  and 
the  like,  and  have  found  that  in  the  few  cases  where 
there  was  any  evidence  of  disintegration  the  concrete 
itself  was  of  poor  quality  or  the  W(jrkmanship  was  in- 
ferior. If  the  concrete  exposed  to  the  mineral  oils  is 
port)Us,  injured  by  frost  while  hardening,  of  a  lean  mix- 
ture, ])oorly  mixed  or  im])r<iperly  cured,  there  is  no 
doubt  that  general  penetraticm  and  weakening  of  the 
concrete  will  result.  If,  however,  the  concrete  is  made 
of  well  graded  materials,  properly  projxjrtioned,  mixed 
and  placed  so  as  to  obtain  a  dense,  compact  mass,  the 
oils  will  have  no  destructive  effect  on  the  concrete. 

A  concrete  tank  built  in  San  Antonio,  Texas,  is 
reported  in  Engineering  Record  of  May  30,  1908,  as 
having  at  that  time  been  in  service  for  three  years, 
holding  heavy  Texas  oil,  without  showing  any  leakage 
whatever. 

In  Engineering  News  of  July  4.  1907,  is  reported 
a  concrete  tank  for  fuel  oil  which  was  built  for  the 
Tonopah  Mining  Company  at  Millers,  Nev.  The  tank 
is  built  with  the  top  flush  with  the  ground  line  or  a 
few  inches  above  it  in  order  to  prevent  any  drainage 
running  into  it.  The  inside  dimensions  arc  S4  ft.  6 
ins.  long,  35  ft.  wide  and  8  ft.  deep,  the  capacity  being 
approxiniately  145,000  gals.,  or  4.700  bbls.  The  walls 
of  the  tank  are  4  ins.  thick  and  the  sides  and  ends  of 
the  tank  slope  in  an  angle  of  <tO  degs.  with  the  base. 
A  rim  around  the  upi)er  periphery  is  12  ins.  x  12  ins. 
In  mixing  the  concrete,  great  care  was  taken  to  prevent 
broken  stone  larger  than  f^-in.  from  entering  the  mix- 
ture, in  order  that  see|)agc  of  oil  might  be  prevented. 
The  mixture  used  was  1  part  cement,  1  part  sand  and 
1  ])art  broken  stone.  Reinforcing  bars  were  used  at 
the  iiuier  sections  of  angle  corners  only. 

In  Engineering  News,  Vol.  57,  No.  1,  p.  12,  is  dcs- 
crilied  an  experiment  made  on  the  use  of  concrete 
tanks  for  storing  fuel  oil.  One  tank  was  made  and 
filled  with  oil  and  at  the  end  of  nine  months  the  tank 
was  ab.solutely  tight,  the  oil  having  penetrated  and  dis- 
colored the  concrete  less  than  one-half  inch,  and  the 
concrete  remained  apparently  sound  and  uninjured. 

Several  tanks  for  storing  Texas  oils  have  been  con- 
structed by  the  different  railroads  at  El  I'aso,  Tex. 
A   letter  froni   the    El   Paso  &   Southwestern   Svstcm 


•  En(ino«r  In  charge.  Infornmtion  Hiirciku.  I'niveival  I'ortland  Onieut' 
Company.  Chioaso.    Writing  In  Concralv-Cement  Aire. 
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States  that  it  has  used  concrete  tanks  to  store  crude 
oil  uninterruptedly  for  five  years  and  finds  that  the 
concrete  has  not  been  injured  in  any  way. 

The  San  Antonio  Gas  &  Electric  Company,  San 
Antonio,  Tex.,  has  constructed  a  tank  for  storing 
heavy  oils,  and  its  superintendent  states  that  after 
three  years'  use  the  tank  shows  no  sign  of  leakage  or 
deterioration. 

Concrete  Oil  Tanks  at  Toronto 

Four  reinforced  concrete  tanks  for  the  storage  of 
oil  were  built  in  the  fall  of  1910,  for  the  Queen  City 
Oil  Company,  Toronto,  at  its  West  Toronto  yards. 
These  were  for  the  storage  of  the  lighter  products  of 
petroleum.  The  inside  dimensions  for  each  tank  were 
21  ft.  6  ins.  wide,  38  ft.  long  and  9  ft.  6  ins.  high.  They 
were  placed  undergrovmd  and  a  cover  of  three  feet 
of  earth  placed  on  top  of  them.  The  only  precautions 
taken  were  to  obtain  a  dense  concrete  and  avoid  joints 
and  seams.  Immediately  after  stripping  the  forms, 
cement  grout  was  applied  on  the  green  concrete. 

We  would  suggest  a  1 :2 :4  concrete,  made  up  of 
1  bag  of  cement,  2  cu.  ft.  of  clean,  coarse  sand,  and 
4  cu.  ft.  of  well  graded,  durable  crushed  stone  or  gravel 
varying  in  size  from  34  in-  to  lJ/4  in.  The  concrete 
should  be  mixed  with  sufficient  water  to  give  a  wet, 
quaky  consistency.  It  is  not  necessary  to  mix  any 
oil-proof  or  waterproofing  compounds  with  the  con- 
crete, if  care  is  taken  to  obtain  a  dense,  impervious 
surface  by  proper  proportioning,  mixing  and  spading 


of  the  concrete  near  the  face  of  the  wall.  As  an  extra 
precaution,  the  inside  of  the  tank  may  be  brushed  with 
a  mixture  of  cement  and  water  of  about  the  same  con- 
sistency of  cream. 

It  is  very  important  that  the  concrete  be  uninter- 
fered  with  in  its  hardening  process  for  a  much  longer 
time  than  is  necessary  when  the  concrete  is  to  be  sub- 
jected merely  to  water  or  weather  conditions.  We 
recommend  that  a  tank  which  is  to  contain  oil  be 
allowed  to  harden  from  two  months  to  three  months 
before  filling  with  oil,  during  which  time  plenty  of 
water  should  be  used  to  assist  the  hardening  process. 
The  Standard  Oil  Coinpany  is  using  many  concrete 
tanks  for  the  storage  of  its  oil  products,  and  there  is 
no  reason  at  all  why  concrete  should  not  be  used  in 
the  construction  of  oil  tanks,  if  precaution  be  taken  to 
allow  the  concrete  to  have  an  unusually  long  time  in 
which  to  obtain  its  full  strength  before  the  oil  is  put 
into  the  receptacle. 

Oil  will  not  penetrate  through  a  tank  of  concrete 
if  it  is  properly  constructed  and  the  concrete  has  been 
rightly  proportioned.  Concrete  oil  tanks  are  in  use 
extensively  throughout  Texas  and  the  Southwest.  The 
C.  M.  &  St.  P.  Ry.,  the  A.  T.  &  S.  F.  Ry.  and  the  Stand- 
ard Oil  Company  all  use  concrete  oil  tanks  for  storage 
purposes.  Reports  from  the  various  division  engineers 
of  the  Santa  Fe  R.  R.  Company,  regarding  the  concrete 
oil  tanks  on  their  divisions,  show  that  concrete  was 
entirely  satisfactory.  The  greatest  depth  to  which  oil 
penetrated  was  1^  ins. 


Pavement  Widths  and  Crowns 


By  H.  I.  Fixmert 


AS  a  general  policy,  the  length  of  road  improved 
is  more  important  than  the  width.  This 
rule  does  not  often  apply  to  city  streets.  The 
determination  of  proper  width  of  roadway  is 
an  extremely  important  element  in  design. 

A  traffic  census  is  often  desirable,  but  unless  it  is 
truly  comprehensive  more  can  be  learned  by  direct 
and  frequent  observation  of  the  street  in  hand.  A 
traffic  census  must  give  not  only  number  and  size  of 
vehicles,  but  the  different  kinds,  kinds  and  sizes  of 
tyres,  wheel  loads,  rates  of  speed,  space  required  for 
storage  and  parking,  and  character  of  adjoining  pro- 
perty. 

It  is  customary  to  allow  8  ft.  in  width  to  each  line 
of  vehicles,  reducing  this  width  as  shown  in  Table  I. 
Where  two  car  tracks  are  built,  not  over  lOj/2  ft., 
centre  to  centre,  a  width  of  20  ft.  is  allowed  for  the 
free  movement  of  the  cars.  Table  II.  shows  widths 
and  lengths  of  typical  vehicles  found  on  the  streets  of 
Chicago. 

Unless  the  traffic  exceeds  or  promises  to  exceed 
from  five  to  ten  vehicles  a  mile  moving  in  either  direc- 
tion, 9  ft.  in  width  should  prove  ample  on  our  country 
roads.  It  is  better  policy  to  build  a  so-called  "per- 
manent" road  9  ft.  wide  (with  a  5-ft.  earth  shoulder  on 
each  side)  than  a  poor  road  18  ft.  wide.  In  view  of 
the  fact  that  perhaps  over  ninety  per  cent,  of  the  time 
the  vehicle  occupies  the  middle  of  the  road,  and  even 
in  practice  on  the  wider  road  usually  prefers  to  suffer 

•  From  a  paper  entitled  "The  Desism  of  Pavuments, "  presented  at  the 
thirteenth  annual  meeting  of  the  Illinois  Society  of  Kiigineers  and  Sur- 
veyors. Springfield.  111. 

t  Division  Engineer  in  Charge  of  Paving,  Board  of  Local  Improve- 
ments, Chicago,  111. 


the  slight  inconvenience  of  turning  out  occasionally 
in  order  to  ride  on  the  more  comfortable  or  acceptable 
part  of  the  road,  it  appears  logical  to  give  due  weight 
to  this  factor  of  "practical  use."  If  a  9-ft.  permanent 
road  is  built  additions  can  always  be  made  whenever 
the  traffic  warrants  it.  When  consideration  is  given  to 
the  habits  and  needs  of  the  users  of  the  roads,  the 
soundness  of  the  policy  that  length  of  permanent  road 
is  more  important  and  desirable  than  width  is  soon 
appreciated. 

In  city  pavements  the  use  of  the  street  for  "stor- 
age," or  rather  provision  for  vehicles  to  stand  along- 
side or  backed  up  to  the  curb  in  front  of  abutting  pro- 
perty, must  be  considered,  and  is  a  vital  factor  in  ascer- 
taining the  rational  width  of  roadway. 

Thus,  in  the  case  of  a  street  having  many  ware- 
houses, where  large  trucks  back  up  to  the  curb  to 
handle  goods,  we  would,  after  finding  that  this  condi- 
tion prevails  on  both  sides  of  the  street  and  that  allow- 
ance must  be  made  for  two  lines  of  moving  traffic  be- 
tween the  "standing"  trucks,  determine  the  roadway 
to  be  not  less  than  twice  times  8  ft.  plus  length  of 
truck  backed  in  position.  From  Table  II.  this  would 
gjve  2  (8  4-  14)  or  44  ft. 

In  residence  districts,  where  connecting  streets  are 
paved  as  a  system,  the  roadways  on  all  streets  where 
the  lots  front  are  made  from  24  to  30  feet  wide,  and 
side  frontage  streets  from  18  to  24  ft.  wide. 

Perhaps  the  most  serious  condition  in  securing  ade- 
quate roadways  exists  on  streets  having  a  double-track 
car  line.  Such  streets  are  invariably  "business"  streets, 
and  require  "storage"  space  for  vehicles  and  automo- 
biles.    On  such  a  street,  providing  for  two  lines  each 
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TABLE  I. 

Width  of 

Roadway,  Type  of  Street  Usually   Applied  to 

ft. 

'J     Average  or  Light  Traffic   Road I 

l<>-78     .Side  Residence  Streets  or  Double  Roadway  Streets a 

31      Rcsidcni'C  Streets ;i 

:il)      Residence  and  Hiisiiiess  .Streets    4 

.'•H— 13     lousiness  and  (  ar  Line  Streets 5 

48-53     Husiness  and  Car  F^inc  Streets    7 

tji»     Business  and  Car  Line  Streets  and  Boulevards 8 


No.  Lines  of 
\'ehicle»  Pro- 
viding for 


( 1-^xc.  4  on  car  line) 
(  Exc.  6  on  car  line) 
(Exc.  6  on  car  line) 


Table  II. 


Kind   of   \eliiclc  Hub,   ft. 

Width,  Hub  to 

Delivery    WaKtin    5.5  — ti.T 

'  Single   Truck 5.8  —0.0 

Large   Truck 6.4  —6.6 

Newspaper  Truck 7.75 

Touring   Car 5.5  — 5.8 

Auto   Truck 6.7  —♦ 

*  Widest  truck  measured  9.5  feet. 


Length,  Backed 

to  curb. 
Front  Wheels  at 
Right  Angles,  (t. 
8.7 
11.4 

12.8—14.0 
14.74 

10.0—16.0 
13.0—? 


of  .street  railway  cars,  moving  vehicles  and  "standing" 
vehicles,  we  find  a  width  of  2  (8  +  7  +  10)  or  50  ft.  is 
recjuired.  If  the  moving  traffic  is  expected  to  use  the 
car  tracks,  and  the  service  on  the  street  railway  is  in- 
frequent, the  width  may  be  reduced  to  2  (8  -|-  10)  or 
36  ft.  A  roadway  width  between  38  and  48  ft.  in  this 
case  would  be  wasteful. 

On  a  Certain  main  artery  in  Chicago,  where  a  double 
car  line  exists  and  the  roadway  is  generally  but  38  ft. 
wide,  with  stores  continuously  on  each  side,  the  un- 
necessary delay  occasioned  to  the  passengers  on  the 
street  cars  by  teams  and  vehicles  turning  on  and  off 
the  street  railway  right-of-way  to  pass  standing  ve- 
hicles amounts  on  the  average  to  two  minutes  per 
mile  travelled.    'J'his  means  that  each  passenger  living 


an  average  of  five  miles  from  his  work  loses  twice  five 
times  two,  or  twenty  minutes,  a  day.  Assuming  a  low 
value  for  his  time  of  30  cents  an  hour,  the  total  extra 
loss  to  the  car  users  equals  the  gross  receipts  of  the 
street  railway  company !  This  sum  capitalized  indi- 
cates the  sum  that  might  he  employed  to  reduce,  or 
rather  remove,  the  existing  street  congestion. 

A  street  car  that  makes  good  time  attracts  more 
people  and  gives  more  titne  to  shop,  while  it  distributes 
business  uniformly  along  the  street.  For  this  reason, 
when  a  street  becomes  too  congested  it  becomes  neces- 
sary to  widen  the  street  or  place  the  car  line  on  an 
elevated  structure  or  in  a  subway.  It  is  an  extremely 
imi)ortant  question  to  decide  whether  it  is  better  to 
build  a  subway  in  a  congested  business  street  or  use 


Chicago      Average 
Kind   of   Pavement.  Constant   "F" 

Earth    025 

Gravel    .  - 022 

Macadam 020 

Asphalt    012 

Asphaltic   Concrete OIB 

Brick 012 

Creosoted    Wood .010 

Granite 015 

Concrete   010 


TABLE   III 
Max.   "F" 


Mln.  "F" 


03.1 

020 

016   

Oil 

025   . .,  . . 

.t)ll 

016   

010 

Oil   . 

01« 

016   .■ 

010 

010  

010 

Formula  1. 
C  =  WF 
where 

C  =  crown,  in  inches. 
■  W  »  width  of  roadway,  in  feet 
F  =  a  constant. 


,06  e 


FIGURE  1— PARABOLIC  CROSS  SECTION. 


f.lZC 


Fitf.  2.— Compromise  cross-section. 
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The  new  Krox  College,  Toronto— St.  George  Street  elevation. 


the  money  to  widen  the  street  and  keep  the  car  traffic 
on  the  street  surface  in  the  open  air  and  easily  ac- 
cessible. 

The  contour  of  the  pavement  surface  is  a  matter 
of  more  than  ordinary  importance.  For  the  purpose 
of  drainage  the  pavement  is  built  with  a  convex  sur- 
face ;  the  difference  of  height  of  the  surface  at  the 
centre  line  and  gutter  line  being  called  the  "crown." 
Table  III.  shows  the  constants  employed  to  determine 
the  crowns  of  various  types  of  roads  and  the  maximum 
and  minimum  values  for  the  constant,  as  used  in 
Chicago. 

As  usually  built  the  surface  is  either  an  arc  or  a 
circle  or  a  parabola.  Experience  has  demonstrated  that 
the  parabola  form  (Fig.  1)  is  preferable  for  residence 
streets,  and  the  "compromise"  form  (Fig.  2)  is  more 
satisfactory  on  business  or  "car  line"  streets,  and  par- 
ticularly for  pavements  having  a  macadam  base. 

Country  roads  can  usually  be  built  with  a  constant 
crown,  since  they  follow  the  contour  of  the  natural 
surface  and  have  sufficient  longitudinal  grade.  If  the 
grade  is  level  the  drainage  can  be  taken  care  of  by 
sloping  the  grade  of  the  side  ditches. 

With  city  streets,  which  are  invariably  curbed,  if 
the  longitudinal  grade  is  not  sufficient  to  carry  off 
the  water,  drainage  must  be  provided  by  "artificial" 
means.  This  is  done  by  building  sufficient  inlets  and 
establishing  "summits"  in  between,  whose  locations 
depend  upon  the  grade  of  street,  slope  required  to 
drain,  and  the  permissible  depths  below  the  curb  of 
the  summits  and  the  inlets. 

The  following  formula  is  given  for  locating  sum- 
mits (in  the  gutter) : 

L          D 
Formula  2:  X  = 

2  2R 

where 

X  =  Distance  of  summit  from  higher  inlet; 
L  =^  Distance  l)etween  inlets; 

R  =  Grade  of  gutter  (e.  g.  6  ins.  fall  per  100  ft.  =  .005); 
D  =  Difference  of  elevation  at  inlets  (or,  usually,  the  dif- 
ference in  elevation  of  curb  at  inlets);  all  in  feet. 

On  a  concrete  gutter  the  assumed   value   of  "R" 


should  not  be  less  than  .004.  For  any  block  paveinent, 
including  alleys,  the  value  for  "R"  should  be  not  less 
than  .005. 

The  following  formula  is  given  for  determining 
depth  of  summit  and  depth  of  inlet  below  curl)  (or 
grade)  to  satisfy  values  in  Formula  No.  2. 

DX  DX 

Formula  3:  J  =  K  -|-  RX  H or  K  =  J  —  RX 

L  L 

where 
J  ^  Depth  of  inlet  below  curb  (from  8  ins.  to  12  ins.); 
K  =  Depth  of  summit  below  curb  (usually  3  ins.). 

The  minimum  crown  from  Table  III.  is  used  at  the 
summits,  and  the  maximum  crown  is  permitted  at  the 
inlets.  This  reduces  the  grade  along  the  centre  line 
of  the  pavement  to  about  one-half  the  gutter  grade, 
and  gives  a  comfortable  surface  to  travel  on. 


In  shooting  to  spring  holes,  tamping  them  by 
filling  them  with  water  is  often  preferable  to  using 
clay  or  other  material,  according  to  the  "PuPont 
Magazine."  Water,  however,  is  not  usually  anything 
like  as  effective  a  tamping  material  as  sand  or  clay. 
Where  gravel,  tailings  or  rock  dust  is  used  as  a  tamp- 
ing material  it  may.  be  first  packed  into  little  bags 
with  economy  to  prevent  cutting  fuses  and  scraping 
the  insulation  off  battery  wires.  Misfires  often  result 
from  this  cause.  Contractors,  however,  are  generally 
alive  to  the  advantages  of  a  suitable  tamping  material, 
and  often  buy  sand  for  the  purpose,  where  it  cannot 
be  obtained  in  any  other  way. 


Water  Meters  in  London,  (Jnt.,  numbered  2562 
Jan.  1,  191 S,  an  increase  of  486  during  the  previous 
year.  Only  17  per  cent,  of  services  are  tnetered,  al- 
though 24  per  cent,  of  the  water  consumed  jiasses 
through  meters  and  furnishes  40  per  cent,  of  the 
revenue.  Each  inhabitant  of  this  tov^n  of  .^6,000 
population  consimies  on  the  average  81  Im])erial  gal- 
lons per  dav  and  the  cost  of  supplying  water  isifi34.15 
per  1,000,000  gal. 
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An  Automatic  Device  which  Controls  Hypo- 
chlorite Application 

Apparatus  at  Institutional  Plant  Proportions  Accurately  the  Amount 
of  Chemical  to  Varying  Flow  of  Sewage 


AN  ingenious  device  for  the  automatic  measure- 
ment of  the  hypochlorite  sohition  used  as  a 
disinfectinj^  af^ent  in  the  sewage  treatment 
I)lant  at  tlie  State  llos|)ital  for  the  Jnsanc, 
Warren,  Pa.,  has  been  constructed  recently  and  is 
(jpcrating  in  a  very  satisfactory  manner.  The  plant, 
which  is  described  in  The  iMiginecring  Record  by 
Mr.  1'].  IC.  Ludvvick,  was  constructed  dinging  1912-13, 
and  treats  all  the  sewage  of  the  hospital  grou])  of 
buildings,  having  a  resident  population  of  a|)i)ro.Ni- 
uKitely  1800.  The  works  comprise  a  6300-gal.  ImholV 
tank,  intermittent  sii)hon,  sprinkling  filter,  chemical 
house,  and  a  rinal  settling  tank. 

Layout  of  Chemical  House 

The  chemical  house  is  provided  with  reinforced- 
concrete  tanks,  arranged  as  shown  in  Fig.  1.  In  the 
north-east  corner,  at  a  height  of  31/2  ft.  above  the 
[loor,  are  two  dilution  tanks,  A  and  V>,  with  a  capacity 
of  approximately  660  gals,  each,  se])arated  by  a  4-in. 
division  wall.  A  mixing  trough,  C,  with  a  cai)acity 
of  approximately  100  gals.,  is  snp|)orted  I)y  this  divi- 
sion wall  (Fig.  2).  A  short  distance  in  front  of  the 
dilution  tanks,  and  at  a  height  of  2  ft.  above  the  floor, 
is  a  measuring  box,  D,  with  a  capacity  of  20  gals., 
and  a  little  to  the  side  of  D,  at  a  height  of  6  in.  abt)ve 
the  floor,  is  a  feedjx^x,  K,  with  a  ca])acity  of  22  gals. 

The  hypt)chlorite  of  lime  is  first  dissolved  in  the 
mixing  trough,  C,  and  then  allowed  to  enter  the  dilu- 


tion tanks,  A  and  H,  through  the  outlets  shown  in 
I'igs.  1  and  2.  These  outlets  are  merely  holes  through 
tile  bottom  of  the  mixing  trough,  which  are  closed  by 
wooden  plugs  while  the  lime  is  being  dissolved.  After 
being  diluted  to  the  proper  strength  the  valves  in  the 
two  lj4-in-  galvanized  iron  pipes  which  lead  through 
I  he  front  of  each  tank  are  opened  and  the  solution 
flows  equally  through  each  to  a  point  where  they 
combine  into  one  \%-\n.  galvanized  iron  pipe  termin- 
ating in  the  measuring  box,  D.  Here  a  ball  float 
valve  ( h'ig.  3),  is  located,  and,  as  the  two  valves 
mentioned  above  are  left  open,  this  valve  controls  the 
flow  of  the  solution  from  the  tanks  according  to  the 
('peration  of  the  automatic  device  to  which  it  is  con- 
nected at  this  point.  After  flowing  through  the  ball 
float  valve  into  D,  the  solution  is  discharged  into  E, 
from  which  it  enters  the  mixing  channel  and  becomes 
thoroughly  mixed  with  the  effluent  from  the  sprink- 
ling-filter bed. 

Automatic  Measuring  Device 
The  automatic  measuring  device,  which  is  oper- 
ated by  the  rise  and  fall  of  the  sewage  in  the  siphon 
chamber,  and  which  proportions  accurately  the  quan- 
tity of  chloride  solution  with  the  varying  flow  of  the 
sewage,  is  connected  with  the  outlet  and  ball  float 
control  valve  in  D  by  the  method  illustrated  in  Fig. 
3.  The  outlet  in  D  is  fitted  with  a  brass  ring  .seat,  as 
shown  at  a,  into  and  over  which  fits  a  brass  cap  con- 
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nected  to  a  brass  rod  d,  2  ft.  in  length.  This  rod, 
which  is  supported  in  such  a  manner  as  to  allow  a 
vertical  movement,  is  connected  by  a  chain  to  a  lever 
e  in  the  loft  of  the  chemical  house,  which  in  turn  is 
connected  to  one  end  of  a  revolving  horizontal  bar 
f  extending  through  the  concrete  wall  separating  the 
chemical  house  from  the  siphon  chamber  (Figs.  3,  4 
and  5).  This  bar  is  supported  by  a  concrete  pier  in 
the  siphon  chamber  and  connected  by  arms  c  to  a 
heavy  wooden  gate,  h  (Figs.  3  and  6),  constructed 
and  supported  in  such  a  manner  as  to  give  it  an 
oblique  movement  up  and  down,  when  acted  upon 
by  the  flow  of  sewage,  thereby  opening  and  closing 
respectively  the  end  of  the  influent  channel  (Fig.  5) 
conveying  the  effluent  from  the  Imhoff  tank  into  the 
siphon  chamber.  It  will  be  noticed  that  the  arms  c 
are  on  the  opposite  side  of  the  horizontal  bar  f  from 
that  of  the  lever  e,  thus  giving  them  an  opposite 
movement  when  the  bar  is  rotated.  The  remaining 
accessories  necessary  for  the  proper  operation  of  this 
device  are  a  heavy  wooden  float,  k,  connected  to  the 
wooden  gate  in  the  siphon  chamber  (Figs.  3  and  6), 
a  spiral  spring,  m,  so  connected  to  the  brass  rod  in 
D  as  to  insure  a  downward  movement  (Fig.  4),  and 
a  horizontal  arm  n  on  this  rod  to  which  the  arm  of 
the  ball  float  is  attached  by  a  chain. 

Operating  Details 

The  operation  of  this  device  is  as  follows:  We 
will  suppose  that  the  siphon  has  just  discharged  the 
contents  of  the  siphon  chamber  onto  the  sprinkling 
filter — the  siphon  chamber,  therefore,  is  empty — and 
the  large  wooden  float  now  supported  by  its  con- 
nections to  the  wooden  gate  has,  by  its  weight,  pulled 
the  gate  down  and  against  the  end  of  the  influent 
channel,  thereby  closing  it.  At  the  same  time  the 
lever  in  the  loft  of  the  chemical  house  has  been  ele- 
vated, thereby  lifting  the  brass  rod  and  cap  in  D, 
which'  opens  the  outlet  at  a  and  allows  the  contents 
of  hypochlorite  of  lime  solution  to  flow  from  D  into 
E,  from  where  it  flows  into  the  mixing  channel, 
through  which  is  now  flowing  the  effluent  from  the 
sprinkling  filter. 

At  this  point  of  the  operation  the  horizontal  arm, 
n,  attached  to  the  rod  in  D,  having  been  moved  up 
with  the  upward  movement  of  the  rod,  now  lifts  the 
ball  float,  by  means  of  the  chain  connection,  and 
closes  the  control  valve  b.  As  these  relative  positions 
are  maintained  until  the  rod  moves  down  and  closes 
the  outlet  in  D,  it  is  seen  that  no  lime  solution  can 
flow  from  the  dilution  tanks  into  D  while  its  outlet 
is  open. 

Ball  Float  Regulation 

The  effluent  from  the  Imhol?  tank  now  entering 
the  influent  channel  cannot  flow  into  the  siphon  cham- 
ber on  account  of  the  wooden  gate,  which,  as  was 
stated  before,  is  being  held  securely  against  the  end 
of  this  channel  by  the  weight  of  the  wooden  float.  It 
therefore  fills  the  channel  until  the  level  of  the  over- 
flow weir  (Fig.  5)  is  reached.  This  is  merely  one  side 
of  the  channel  constructed  so  as  to  be  3  ins.  less  in 
height  than  the  others.  The  effluent  now  overflows 
into  the  siphon  chamber  until  in  sufficient  quantity  to 
raise  the  wooden  float,  thus  relieving  the  weight  hold- 
ing the  gate  in  its  closed  position,  and  allowing  it  to 
be  pushed  obliquely  upward  (open)  by  the  head  of 
sewage  behind  it  in  the  channel.  The  upward  move- 
ment of  the  gate  lowers  the  lever  in  the  chemical 
house,  and  allows  the  rod  in  D  to  be  forced  down  by 
the  spiral  spring,  thereby  closing  the  outlet  at  a.   The 


ball  float  has  also  been  allowed  to  fall,  thus  opening 
the  control  valve  b,  and  allowing  the  solution  to  flow 
into  D  from  the  dilution  tanks.  The  solution  con- 
tinues to  flow  into  D  until  the  surface  of  the  same 
raises  the  ball  float  sufficiently  to  close  the  control 
valve,  b,  and  then  remains  here  until  the  siphon  again 
discharges  the  contents  of  the  siphon  chamber,  which 
releases  it  as  before,  the  same  operation  being  re- 
peated as  described. 

Device  Used  to  Measure  Sewage  in  Place  of  Meter 

In  the  absence  of  a  meter  on  the  force  main  from 
the  jjump  house  this  device  is  now  being  used  to 
ascertain  the  number  of  gallons  of  sewage  pum])ed 
every  twenty-four  hours.  This  is  accomplished  in  the 
following  manner:  The  chloride  of  lime,  after  being 
thoroughly  dissolved  in  C,  is  diluted  in  A  and  B  so 
that  in  every  gallon  of  solution  there  is  contained 
0.0004  gal.  of  availablechlorine.  The  intention  is  to 
add  Ij^  parts  of  available  chlorine  to  every  million 
parts  of  sewage. 

As  is  seen  by  the  operation  of  the  measuring  de- 
vice just  described,  each  time  the  siphon  discharges 
the  contents  of  the  siphon  chamber  there  is  a  certain 
fixed  quantity  of  chloride  of  lime  solution  measured 
and  discharged  into  the  sewage.  Therefore,  as  the 
quantity  of  sewage  discharged  by  the  siphon  each 
time  is  known  to  be  1300  gals.,  in  order  to  add  the 
required  amount  of  available  chlorine  the  arm  of  the 
ball  float  in  D  has  been  adjusted  so  as  to  close  the 
control  valve  b  when  5.5  gals,  of  lime  solution  have 
flowed  into  D.  Each  morning,  after  the  lime  has  been 
dissolved  and  diluted,  an  accurate  measurement  of  the 
elevation  of  the  surface  of  the  solution  in  the  dilution 
tanks  is  taken  and  noted,  together  with  the  time.  On 
the  following  morning,  at  the  same  time,  another 
measurement  is  taken,  and  the  amount  of  solution 
which  has  flowed  from  the  tanks  in  24  hours  com- 
puted. This  quantity  divided  by  5.5  will  then  give  the 
number  of  times  the  siphon  has  discharged,  which, 
multiplied  by  1300,  will  give  the  number  of  gallons 
of  sewage  discharged  or  pumped  to  the  plant  in  24 
hours. 

The  plant  and  system  entire  was  designed  by  C. 
F.  Mebus,  of  Albright  &  Mebus,  consulting  engineers 
of  Philadelphia,  and  was  constructed  by  P.  L.  SchoU 
&  Company,  of  Reading,  Pa.,  under  the  supervision 
of  Mr.  Ludwick,  who  is  now  operating  the  plant  for 
the  hospital. 


Costs  of  street  repairs  in  Chicago  have  been  re- 
duced by  the  municipal  asphalt  plant.  During  1913 
asphalt  pavements  were  repaired  at  a  cost  of  81.1c. 
per  sq.  yd.,  or  87.1c.  per  sq.  yd.  allowing  for  plant  de- 
preciation and  interest  on  investment.  At  a  total  cost 
of  $62,637.03  or  $1,175  per  sq.  yd.,  53.432  sq.  yds.  of 
brick  pavements  were  repaired.  Granite  block  pave- 
ments to  the  extent  of  59,345  sq.  yds.  were  repaired  at 
53.2c.  per  sq.  yd.,  or  a  total  of  $31,593.04.  Macadam 
pavements  cost  12.16c.  per  sq.  yd.,  1,880,365  sc|.  yds. 
having  been  repaired  at  a  cost  of  $227,443.03.  Of  cedar 
block  pavements,  2,595  sq.  yds.  were  repaired  at  a  cost 
of  $524.49,  or  20.25c.  per  square  yard. 
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Scrubbing  concrete  surfaces  with  ordinary  scrub- 
bing brushes  with  stifif  palmetto  or  other  fibre  bristle, 
with  a  slight  stream  of  water  from  a  hose  or  can,  will 
usually  be  sufficient  if  the  concrete  has  not  set  too 
hard. 
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Tl  I  E  use  of  a  paint  as  a  protective  covering  for 
reinforcing  steel  against  •damage  by  electro- 
lysis has  often  heen  proposed,  but  the  writer 
is  not  aware  of  any  tests  having  been  made 
to  determine  a  tyjjc  of  coating  best  adapted  for  this 
piiri)osc. 

I'aints  having  a  high  insulating  value  are  gener- 
ally those  drying  with  a  high  gloss,  which  is  apt  to 
prevent  proper  bonding,  a  fact  which  has  undcnibtedly 
prevented  a  general  use  of  this  jjrotection.  A  method 
for  overcoming  this  objectionable  feature  was  de- 
veloped by  these  experiments. 

Corrosion  Causes. — It  may  be  well  to  review  briefly 
the  causes  of  corrosion  in  reinforcing  steel  for  the 
benetit  of  those  not  thoroughly  familiar  with  the  sub- 
ject. 

The  ordinary  forms  of  iron  corrosion  have  been 
foimd  to  be  due  to  auto-electrolysis,  the  presence  of 
segregated  impurities  being  res])onsible  for  differences 
in  potential  at  certain  areas,  which  set  up  galvanic 
action  and  cause  solution  and  the  formation  of  rust 
at  the  positive  nodes.  A  similar  but  more  rapid  ac- 
tion takes  place  when  an  electric  current  is  |)assed 
through  an  iron  anode  immersed  in  an  electrolyte, 
such,  for  instance,  as  salt  water.  When  damj)  cement 
contains  an  embedded  iron  anode  the  cement  acts  as 
an  electrolyte,  and  the  same  rusting  action  takes  place, 
regardless  of  the  fact  that  concrete  contains  sufficient 
lime  to  inhibit  corrosion  when  no  electrical  currents 
are  present.  With  the  electrolytic  change  of  metal 
into  oxide  comes  an  increase  in  volume  of  tlic  i)roducts 
of  reaction,  and  there  is  developed  an  enormous  ex- 
pansive force  of  mechanical  jiressure,  which  is  suffi- 
cient to  crack  tlie  strongest  forms  of  concrete. 

Engineers  are  active  in  their  endeavors  to  prevent 
high  voltage  currents  from  running  wild,  but  this  fact 
docs  not  justify  a  disregard  of  precautions  against 
stray  currents. 

Preparation  of  Specimens  and  Methods  of  Testing. 
— The  t«sts  were  made  on  two  series  of  specimens  as 
follows: 

1.  Rods  yi  in.  x  12  ins.,  painted  two  coats  and 
embedded  in  concrete  cylinders. 

2.  Rods  -^^  in.  x  12  ins.,  embedded  as  anodes  in 
cylinders  of  concrete. 

All  cylinders  were  3y>  ins.  x  8  ins.,  of  cement  mor- 
tar 1  :2.  The  moulds  were  removed  in  2  days  and 
the  cylinders  aged  for  1   month. 

-  Tests  on  Series  1  were  made  by  immersing  the 
lower  2  ins.  of  the  specimens  in  water,  connecting 
them  in  parallel  and  passing  througli  tlicm  a  direct 
current  at  30  v. 

( )bservations  were  made  for  1  week,  when  small 
cracks  began  to  show  near  the  bottom  on  a  few  speci- 
mens. 

The  specimens  were  then  immersed  to  within  1  in. 
of  the  cylinder  tops,  the  current  turned  on,  and  ob- 
served for  10  days.  Cracking  was  shown  by  every 
cylinder  carrying  an  appreciable  amount  of  current, 
the  fracture  starting  at  the  anode. 

Wherever  tiie  [)rotecting  film  broke  down  tre  in- 
creased passage  oi  current  resulted  in  rajjid  corrosion 

■  Abntract  of  paper  by  Henry  .\.  liariliier,  A.s.siBtant  DIrectorof  Ihe 
Institute  of  IndiifitriBl  Itcsearcli.  Wagliingtoii,  DC. 


of  the  steel,  followed  by  the  expansion  and  bursting 
of  the  concrete  cylinder. 

Series  2  were  tested  by  placing  them  in  individual 
earthen  jars  containing  sheet  inm  cathodes  coiled 
around  but  not  touching  the  cylinders.  The  jars  were 
filled  witr  water  to  within  1  in.  of  the  top  of  the 
concrete. 

The  cylinders  were  connected  in  .Series  1  and  cur- 
rent passed  at  30  v.  for  240  hours,  when  seven  speci- 
mens developed  cracks.  The  voltage  was  increased 
to  55  v.,  and  continued  for  60  hours. 

Observations  on  Tests. — In  the  specimens  in  which 
cracking  occurred  the  anodes  showed  considerable 
rust,  the  paint  coatings  having  been  broken  down. 
On  tre  cathodes  in  Series  1  the  paint  coatings  were 
still  intact,  although  some  had  apparently  been  af- 
fected by  moisture  and  the  hydrated  lime  in  the  wet 
concrete,  chalky  surfaces  being  shown. 

The  coatings  on  .i;ode  and  cathode  bars  which 
were  embedded  in  cylinders  which  did  not  crack  and 
which  carried  little  current  were  in  a  good  state  of 
preservation. 

Bonding  Tests. — In  order  to  determine  the  com- 
parative bonding  strength  of  rods  coated  with  the 
various  paints  a  du])licate  of  Series  2  was  made  with 
the  exception  that  the  rods  were  placed  flush  with  the 
bottom  of  each  cylinder.  At  3  weeks  the  ^pccinlens 
were  placed  on  an  iron  block  drilled  with  a  1-iu.  hole 
and  tested  in  a  Riehle'  testing  machine.  Some  paints 
that  proved  to  be  good  insulators  failed  to  show  bond- 
ing strength,  and  vice  versa.  When  painting  rods  in 
order  to  overcome  the  objection  to  using  paints  which 
dry  to  a  gloss  surface  and  j)revent  proper  bonding, 
these  coatings  were  du.sted  while  tacky  (not  wet) 
with  sharp  particles  of  sand,  which  ft)rmed  a  rough 
surface,  assuring  a  good  bond.  The  corrosion  of  metal 
embedded  in  concrete  structures,  by  stray  currents  of 
high  voltage,  is  often  productive  of  serious  effects. 
The  use  of  properly  made  paints  upon  such  metal  con- 
stitutes a  safeguard  that  should  not  be  neglected  by 
the  engineer.  Such  paints  may  be  prepared  from  the 
following  substances: 

The  vehicle  should  contain : 

Boiled  or  bodied  oils  or  products  which  dry  to  a 
fairly  saturated  film. 

( )ils  which  dry  by  semi-polymerization  rather  than 
oxidation. 

Oils  which  dry  to  a  flat  rather  than  a  highly  glossed 
surface. 

The  solid  portion  should  contain  a  percentage  of: 

Pigments  which  are  coarse  and  which,  therefore, 
tend  to  form  films  having  a  rough  surface. 

Pigments  which  are  inert  and  which  do  not  act 
as  conductors  of  electricity. 

The  painted  metal  should  be  "sanded,"  if  possible. 

The  contract  for  the  construction  of  a  plant  at  Dnim- 
niondville,  P.  Q.,  for  the  .\otna  F.xplosives  Company  of  Can- 
ada, has  been  let  to  Westinghouse,  Church.  Kerr  and  Com- 
pany, Montreal.  The  company,  a  subsidiary  of  the  Am- 
erican concern,  has  intimate  relations  with  the  Canada  Car 
&  Foundry  Company,  the  new  plant  being  erected  in  con- 
nection with  Ihe  large  orders  for  shells  secured  from  the 
Russian  Government. 
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Flat-Slab  Bridges  which  Combine  Permanency 

and  Good  Appearance 


By  Walter 

IMMEDIATELY  after  the  disastrous  cloudburst 
and  Cherry  Creek  flood  which  occurred  at  Den- 
ver on  July  14,  1912,  it  became  necessary  for 
the  city,  in  connectoin  with  the  repair  work 
which  followed  the  flood,  to  consider  the  construction 
of  four  new  brid8:es  spanning  the  channel  of  the 
creek.  For  most  of  its  course  throu,u;h  the  city  the 
channel  is  confined  by  reinforced-concrete  retainiiii4 
walls  and  varies  from  80  to  100  ft.  in  width,  the  depth 
ranging  from  10  to  15  ft.  The  grade  of  the  creek  bed 
is  quite  steep,  causing  the  water  to  flow,  in  times  of 
flood,  at  a  high  speed,  and  there  is  frequently  con- 
siderable debris  brought  down. 

To  meet  these  conditions  the  city  desired  to  con- 
struct bridges  which  would  be  as  nearly  permanent  as 
possible  and  at  the  same  time  be  ornamental  and  pro- 
vide the  greatest  area  of  clear  waterway  for  a  given 
elevation  of  roadway.  It  was  decided  to  use  rein- 
forced-concrete  construction  and  competitive  designs 
and  bids  were  called  for  on  the  Market  and  Larimer 
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Cross-section,  showing  main  dimensions  of  one  of  tlie  bridges. 

Street  bridges,  situated  on  opposite  sides  of  the  city 
hall.  Designs  were  submitted  for  two-span  and  single- 
span  bridges  of  the  girder,  arch  and  flat-slab  types 
and  contract  was  let  for  flat-slab  bridges  of  the  "mush- 
room" type.  The  design  gave  a  clear  waterway  10 
per  cent,  in  excess  of  the  other  designs  suljmitted. 
Later  the  city  let  a  contract  for  a  bridge  at  Downing 
Street  and  for  one  at  Curtis  Street,  in  both  of  which 
the  same  system  was  specified. 

The  new  bridges  give  more  clearance  underneath 
than  the  old  steel  bridges  they  replace,  and  the  l)ot- 
toms  of  the  slabs  are  smooth  and  do  not  offer  any 
opportunity  for  driftwood  to  catch  in  passing  under 
and  form  a  dam,  as  did  the  steel  bridges. 

The  Downing  Street  bridge  is  80  ft.  wide  by  106 
ft.  long  over  all.  The  spans  between  piers,  centre  to 
centre,  are  45  ft.  longitudinally  by  34  ft.  transversely. 
The  roadway  is  56  ft.,  with  a  double-track  street-car 
line  in  the  middle,  and  12-ft.  sidewalks  at  each  side 
of  the  roadway.  This  bridge  crosses  somewhat 
obliquely,  so  that  the  longitudinal  lines  of  pier  cen- 
ters intersect  the  transverse  hues  of  centers  at  about 
70  deg.,  making  the  perpendicular  distance  between 
longitudinal  lines  about  32  ft.  I'or  purposes  of  com- 
putation the  spans  will  consequently  be  taken  as  45 
ft.  and  32  ft.  The  bridge  is  de.signed  to  carry  a  work- 
ing live  load  of  150  lb.  per  square  foot  over  the  full 
area  and  provides  for  a  moving  load  of  one  75-ton  car 
and  one  18-ton  road  roller  on  each  panel,  plus  ordinary 

•With  C.  A..  P.  Tamer,  Coaaulting  Structural  Engineer,  Minneapolis. 
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vehicle  and  foot  traffic.  The  rails  of  the  car  tracks 
are  carried  on  Carnegie  5j/2-in.  steel  ties  embedded  in 
the  concrete  of  the  slab.  The  roadway  is  paved  with 
3'/2-in.  16-lb.  creosoted  wood  blocks,  manufacturers' 
standard  specification,  laid  on  a  1-in.  sand  cushion. 
The  slab  is  20  in.  thick  at  the  gutter,  25  in.  thick  at 
center  of  roadway,  31  in.  at  inside  edge  of  sidewalk, 
and  2)2  in.  at  outside  edge  of  sidewalk.  There  are 
three  rows  of  three  columns  or  piers  each  crossing 
the  stream,  a  middle  column  of  each  row  in  midstream. 
The  center  midstream  pier  is  36  in.  square;  the  two 
outside  midstream  piers  are  built  oblong  in  section 
and  are  3  ft.  wide  by  9  ft.  6  in.  long,  the  idea  being  to 
bring  the  piers  out  flush  with  edge  of  the  bridge 
and  give  the  spans,  when  viewed  from  the  side,  the 
appearance  of  a  flat  arch.  The  six  end  piers  are  42  in. 
square. 

All  piers  are  carried  down  to  bedrock  and  anchored 
thereon  with  four  1^-in.  round  rods  extending  4  ft. 
into  the  rock  and  grouted .  Bedrock  at  Downing 
Street  averaged  about  5  ft.  below  the  Creek  bed,  at 
Market  Street  about  15  ft.  The  bedrock  is  shale  and 
the  footings  of  the  piers  are  proportioned  for  a  bear- 
ing on  the  rock  of  about  8  tons  per  square  foot  when 
the  bridge  is  fully  loaded.  Embedded  in  each  side- 
walk 24  in.  above  the  bottom  of  the  slab  are  7  lines 
of  4  X  12-in.  hollow  tile,  spaced  18  in.  on  centers,  for 
wire  conduits.  At  each  end  of  the  bridge  a  thin  wall 
is  carried  down  flush  with  the  edge  of  the  bridge  to 
the  top  of  the  retaining  wall  to  carry  out  the  flat-arch 
effect. 

Reinforcing 

The  reinforcing  in  the  slab  consists  of  belts  of  rods 
running  in  four  directions,  between  piers,  with  16-ft. 
laps  in  every  belt  at  each  mushroom  head.  The  belts 
are  16  ft.  in  width,  which  is  the  width  of  the  "mush- 
room" heads  on  the  piers.  These  heads  are  made  ex- 
cejnionally  stiff,  having  twice  the  usual  number  of 
radial  and  ring  rods.  The  outer  edges  of  the  slab  are 
carried  as  a  cantilever  and  reinforced  with  supple- 
mentary rods  running  longitudinally  near  the  edges 
of  the  slab.  There  is  also  supplementary  reinforcing 
in  the  sidewalk  near  the  surface.  The  columns  or 
piers  are  reinforced  with  vertical  rods  and  spiral  hoop- 
ing. All  steel  is  plain  round  bars,  manufacturers' 
standard  specification.s  for  structural  grade. 

The  wearing  surface  of  the  sidewalks  is  floated 
smooth  and  blocked  off  in  squares.  The  hand  railing 
and  lamp  posts  are  of  ornamental  cast  stone  manu- 
factured by  the  National  Stone  Manufacturing  Com- 
pany of  Minneapolis,  and  are  laid  up  in  cement  mor- 
tar. 

The  writer  is  not  aware  that  any  tests  have  been 
made  on  the  bridge  since  its  completion,  but  it  has 
been  in  actual  service  about  two  years.  The  con.struc- 
tion  work  was  done  during  the  winter  with  the  ther- 
mometer registering  as  low  as  20  deg,  below  zero  at 
times.  Artificial  means  weie  employed  to  prevent 
the  concrete  from  freezing.  The  water  used  in  mix- 
ing, as  also  the  aggregate,  was  warmed,  and  salaman- 
ders were  kept  fired  under  the  slab  for  a  period  of 
about  three  weeks  after  casting. 

Referring  to  Dr.  Henry  T.   Eddy's  book,  recently 
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piihlislicd,  entitled  "The  Theory  of  the  hMexiire  and 
Strength  of  Rectanj^ular  I'"lat  I'lates,  y\|)])hcd  to  Kein- 
forced-Coiicrete  FlcKjr  Slabs,"  and  ap])lyin}^  his  for- 
mula, it  will  be  noted  that  the  width  of  the  belts  of 
rods  in  the  slab  of  the  Downinj^  Street  l!ridj(c  should 
be  such  in  the  mushrooin  syslein  as  to  make  them 
cover  practically  the  entire  area  of  the  slab,  which 
is  found  to  be  the  case  in  this  desijjjn,  althou<^li,  by 
reas(;n  of  the  oblicpiity  of  the  bridge,  this  width  is 
some  10  in.  less  than  7  (Li  +  Lj)/32,  which  w(juld 
have  been  required  in  case  of  rectanj^ular  panels  for 
the  "mushroom"  system,  where  I^i  equals  lonyfitudinal 
span  and  L^  transverse  span.  Applyinj(  his  formula 
and  assuming  a  deed  load  for  the  slab  of  350  lb.  per 
square  foot  and  a  live  load  of  150  lb.  per  square 
foot-  distributed  over  the  full  area  of  one  i^anel, 
wiiicli  ecpials  a  total  load  of  720,000  lb.  evenly  dis- 
tributed, we  find  f»,  the  stress  on  the  steel,  is  about 
8300  lb.  per  scpiare  inch,  and  under  a  test  load  of 
doul)le  the  working  load  f"  equals  about  10,800  lb.  per 
scpiare  inch  at  the  middle  of  the  45-ft.  span. 

The  number  and  lengtii  of  the  hqis  over  the  col- 
umns reduce  the  unit  stresses  in  the  steel  over  the 
edge  of  the  caps  below  that  at  midspan.  Were  four 
times  the  live  load  placed  upon  the  bridge,  the  great- 
est unit  stress  in  the  steel  would  be  only  15,800  lb. 
The  factor  of  safety  may,  consequently,  l)e  taken  as 
more   than   4. 

Again  ai)])lying  his  formula  for  the  dellection  at 
the  center  of  the  panel,  we  lind,  under  a  test  load  of 
M)0  lb.  ])er  scpiarc  foot  evenly  distributed  over  the  full 
area  of  a  panel,  the  deflection  at  the  center  would  not 
exceed  0.18  in.,  which  is  less  than  1/3000  of  the  span. 
Hut  this  formula  is  one  derived  to  compute  actual  de- 
ilections  for  heavy  loads  only  where  the  unit  stresses 
in  the  steel  are  20,000  lb.  or  more,  and  give  results 
innch  in  excess  for  small  loads.  (3n  this  account  and 
owing  to  stitT  sidewalks  over  30  in.  deep,  longitudinal 
car  rails,  and  pavement,  it  is  probable  that  no  dellec- 
tion Could  be  detected  under  te.st  load. 

Assuming  the  neutral  axis  to  be  at  the  bottom  of 
the  slab  at  the  edge  of  the  pier  the  maximum  stress 
on  the  concrete  on  the  center  of  theslab,  computa- 
tions show  that  caps  is  everywhere  less  than  700  Uv 
per  square  inch,  the  allowable  working  stress. 

From  the  above  it  will  be  seen  the  stress  value-;  for 
concrete  and  steel  used  in  designing  the  slab  of  this 
bridge  are  very  conservative.  It  will  also  be  noted 
that  the  formulae  used  in  obtaining  the  above  values 
for  stress  in  steel  and  concrete  are  applicable  only 
where  the  stiff  column  heads  of  the  "mushroom"  .sys- 
tem are  used. 

The  Downing  Street  bridge  was  constructed  by 
the  C.  1'.  Allen  Contracting  Company  of  Denver.  The 
concrete  for  all  piers  was  cast  up  to  sand  line  before 
the  centering  for  the  slab  and  the  remainder  of  the 
piers  were  erected.  The  balance  of  the  bridge  was 
cast  in  one  operation,  but  not  continut)Us,  the  slab  be- 
ing divided  into  i)ancls,  so  that  one  panel  with  its 
])iers  could  be  completed  in  a  day's  run.  all  joints  in 
the  slab  being  luadc  at  the  centers  ofs])ans,  using  tem- 
porary wooden  bulkheads  to  secure  smooth  vertical 
joints.  The  concrete  was  all  machine  mixed  and 
I)laced  with  two-wheeled  carts. 

Centering 

rile  centering  lor  the  slabs  consisted  of  6  x  12-in. 
l)osts  s|)ace(l  about  8  ft.  3  in.  on  centers  botii  waj's, 
carried  on  12  x  14-in.  mud  sills  and  sway-braced  both 
ways  with  3  x  6-in.  bracing.  Stringers  12  x  12  in., 
of  Oregon  pine,  were  laid  directly  on  the  posts,  and 


2  X  12-in.  Oregon  pine  joi.sts  laid  over  the  stringers 
12  in.  on  centers,  with  1-in.  sheeting  over  the  joists. 
Very  little  cutting  of  the  form  lumber  was  necessary 
because  of  the  flat  slab  without  beams,  and  the  sal- 
vage on  it  to  the  contractor  was  therefore  exception- 
ally  large. 

Mud  sills  were  used  instead  of  piling,  as  ordinarily 
Cherry  Creek  carried  very  little  water  in  the  winter 
time,  and  it  was  expected  the  wf)rk  would  be  com- 
pleted before  the  usual  spring  freshets.  The  specifi- 
cations provided  that  the  slab  centering  should  re- 
main in  place  for  not  less  than  sixty  days.  The  work 
was  delayed  somewhat  in  starting,  which  brought  the 
casting  of  the  slab  later  in  the  spring  than  was  ex- 
I)ected,  and  about  thirty  days  after  casting  an  un- 
usually early  freshet  cut  away  the  sand  under  the 
mud  sills,  allowing  the  forms  to  settle  several  inches. 
As  far  as  could  be  observed,  hcmever.  there  was  no 
settlement  in  the  slab.  This  practical  test  clearly 
shows  that  the  concrete  when  properly  cured  is  far 
from  overstressed,  as  it  is  now  i>r<jbably  three  time"? 
HS  strong  in  compression  as  it  was  thirty  days  alter 
casting,  and  should  carry  five  times  the  full  working 
live  load  as  easily  as  it  then  carried  its  own  dead 
load. 

The  contract  price  for  the  bridge,  plus  the  cost  to 
the  city  of  reinforcing  diagrams,  steel  and  artificial 
stone,  was  about  $17,400.  This  did  not  include  the 
track  w(jrk,  which  was  a  separate  item  and  paid  for 
by  the  Denver  City  Tramway  Company.  .As  the 
bridge  is  constructed  it  is  ab.solutely  independent  of 
any  end  abutments  or  retaining  walls,  and  approaches 
and  retaining  walls,  could  be  entirely  wa.shed  away 
and  the  bed  of  the  creed  scoured  down  to  bedrock 
without  injury  to  the  bridge.  In  the  event  of  a' flood 
passing  over  the  top  railing  and  lamp  standards  might 
be  injured,  but  could  be  easily  and  comparatively 
cheaply  replaced.  The  stone  railings  might  wash 
away  if  submerged  by  a  flood  and  leave  only  the  rela- 
tively thin  slab  impeding  the  flow  of  the  water,  which 
would  tend  to  cause  only  slight  overflow.  The  weight 
of  the  bridge  itself  adds  greatly  to  its  permanency. 
The  total  contract  price  for  the  Market  Street  bridge 
was  $17,150;  for  I.arimer  Street  bridge  $17,850.  The 
contract  price  of  the  Curtis  Street  bridge  plus  cost 
to  city  of  reinforcing  diagrams,  steel  and  artificial 
stone  was  $12,300.  C^n  all  four  bridges  the  writer 
acted  as  engineering  agent  for  C.  A.  F.  Turner  of 
Minneapolis,  designing  and  furnishing  the  reinforcing 
steel  and  artificial  stone. — Engineering  Record. 

.A  draft  of  a  new  ordinance  to  govern  fireproof  con- 
struction of  buildings  in  New  York  City,  prepared  bv 
a  committee  of  the  Hoard  of  .Aldermeii,  with  Mr.  R. 
P.  Miller  as  expert,  contains  the  following  rule  for 
determining  the  safe  carrying  capacities  of  concrete- 
slab  floors:  "The  gross  load  in  pounds  per  square 
foot  of  floor  space  shall  not  exceed  the  product  of  the 
depth  in  inches  of  the  reinforcement  below  the  top 
of  the  slab,  by  the  cross-sectional  area  in  square  inches 
per  foot  of  width  of  the  tensional  steel,  divided  bv 
the  square  of  the  span  in  feet,  all  multiplied  by  the 
following  coefficients:  When  cinder  concrete  is  used 
14,000  if  the  reinforcement  is  not  continuous  over  the 
support,  18,000  if  the  reinforcement  consists  of  rtids 
or  other  shapes  securely  hooked  over  or  attached  to 
the  support.s.  and  26.000  if  the  reinforcement  consists 
of  steel  fabric  continuous  over  the  sup^)orts;  and  when 
stone  concrete  is  used.  30,000  and  40,000  respectively." 
The  rule  is  a  portion  of  a  revision  of  the  city's  build- 
ing code,  now-  in  progress. 
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Depositing  Concrete  Under  Water 

CONCRETE  is  deposited  under  water  in  sev- 
eral ways,  such  as  in  paper  bags  or  open 
cloth  bags,  through  pipe  tremie  and  1)y  boxes 
properly  built  to  dump  concrete  after  1)eing 
lowered  to  bottom.  Very  commonly  it  is  deposited 
by  means  of  concrete  buckets  with  trip-line  arrange- 
ment whereby  the  catch  on  the  bottom  of  the  bucket 
is  released  and  the  concrete  flows  out  when  the  bucket 
is  raised.  It  may  be  said  in  general  that  on  each  job 
some  one  method  is  the  best.  The  proper  method 
may  be  determined  by  physical  conditions,  by  the 
size  of  the  job,  or  by  some  other  condition.  P'or 
example,  where  concrete  is  to  be  placed  about  a  clus- 
ter of  piles  which  are  close  spaced,  in  such  case  there 
will  be  loss  of  time  in  lowering  the  bucket  so  as  to 
miss  the  piles,  or  the  piles  may  be  too  closely  spaced 
to  allow  an  ordinary  sized  bucket  to  be  lowered 
between  them,  making  a  special  size  bucket  neces- 
sary if  it  is  to  be  used.  Where  it  is  considered 
essential  that  the  concrete  clutch  the  piling  I  would 
hardly  care  to  risk  the  paper  or  cloth  sacks.  In  the 
above  example  a  pipe  tremie  would  be  best.  Consider 
the  job  which  is  too  small  to  warrant  much  equip- 
ment. In  such  case,  it  might  be  best  to  use  the  cloth 
or  paper  sacks  filled  with  concrete  as  this  could  be 
done  with  little  outlay.  If  for  some  reason  it  is  not 
desirable  to  use  them,  then  a  tremie  may  be  rigged 
up  at  comparatively  small  cost. 


Attaching  Machinery  or  Piping  to  Concrete 

Floors 

THE  following  is  an  extract  from  an  address  by 
Mr.  Leonard  C.  Wason  (President  Aberthaw 
Construction  Company,  Boston)  delivered  be- 
fore the  National  Association  of  Cotton  Man- 
ufacturers : 

It  is  an  easy  matter  either  to  embed  insets  in  the 
floor  for  attaching  shafting,  piping,  etc.,  in  a  pre-ar- 
ranged method,  or  to  insert  these  so  that  timbers  can 
be  bolted  to  them  and  allow  an  elastic  method  of  at- 
tachment. Again,  it  is  fairly  simple  to  drill  holes  for 
the  insertion  of  expansion  bolts,  where  no  previous 
provision  has  been  made.  The  cost  of  setting  these 
inserts  varies  with  their  style,  but  for  material  and 
labor  may  be  said  to  run  between  five  cents  and  ten 
cents  each.  They  can  be  attached  as  readily  to  cor- 
rugated iron,  which  is  to-day  very  extensively  used  for 
form  work,  as  to  the  wooden  panels  which  were  used 
most  extensively  some  years  back.  Corrugated  iron 
is  much  cheaper  to  use  for  form  work  than  wood  pan- 
els, and  the  writer  thinks  it  makes  a  much  better  look- 
ing ceiling. 


The  following  short  list  gives,  according  to  a 
Pittsburgh  newspaper,  the  total  number  of  church 
edifices  built  in  the  United  States  area  during  the 
seventeenth  century  which  have  escaped  the  destroy- 
ing hand  of  time,  and  the  more  destructive  neglect 
and  indiiiferent  attitude  of  man :  St.  Luke's,  Smith- 
field,  Va.,  1632,  a  brick  building,  of  which  Joseph 
Bridger  was  the  architect ;  the  Ship  Meeting  House, 
so  called  because  it  was  built  of  ships'  timbers,  at 
Hingham,  Mass.,  1681 ;  the  Quaker  Meeting  House 
at  Elushing,  1692;  "Gloria  Dei,"  Swedish,  Philadel- 
phia, 1697;  Trinity,  Wilmington,  Del,  ^nd  the  Dutch 
Reformed  Church  at  Oakland,  N.J.,  both  built  of  stone 
in  1698. 


Mr.  James  Ballantyne,  ex-Prcsident  of  the  Montreal 
Builders'  Exchange,  and  Mayor  of  Montreal  West,  has  been 
made  a  Justice  of  the  Peace  for  the  District  of  Montreal. 

Mr.  Malcolm   H.  MacLeod 

Mr.  Malcolm  H.  MacLeod,  of  Winnipeg,  to  whom  we 
have  pleasure  in  introducing  our  readers,  is  General  Manager 
and  Chief  Engineer  of  the  Canadian  Northern  Railway.  He 
was  born  at  the  Isle  of  Skye,  in  the  County  of  Inverness, 
Scotland,  fifty-eight  years  ago,  and  came  to  Canada  as  a 
child.  He  has  been  engaged  in  the  location  and  construc- 
tion of  various  railways  since  1878,  and  is  considered  one 
of  the  best  informed  railway  men  on  the  continent.  Prior 
to  making  connections  with  the  C.   N.  R.,  he  was  Chief  En- 


Mr.  Malcolm  MacLeod,  of  Winnipeg.  General  Manager  and  Chief 
Engineer  of  the  Canadian  Norlhern  Railway 

gincer  in  the  Crow's  Nest  Division  and  later  superintendent 
of  operations  in  the  same  district  for  the  Canadian  Pacific 
Railway.  He  left  the  service  of  the  C.  P.  R.  to  accept  the 
appointment  of  Chief  Engineer  for  the  Canadian  Northern 
Railway.  This  was  in  1900.  He  was  appointed  to  his  present 
office  as  General  Manager  and  Chief  Engineer  in  1907.  A 
few  years  ago,  upon  the  occasion  of  the  visit  of  H.  R.  H. 
Prince  Arthur  of  Connaught,  Mr.  MacLeod  was  presented 
by  the  Prince  with  a  handsome  testimonial  as  a  mark  of 
recognition  of  the  genius  behind  the  C.  N.  R.  system. 

Mr.  A.  J.  Matheson,  of  the  firm  of  Cart\vright,  Matheson 
&  Company,  consulting  engineers,  Vancouver,  left  the  West 
recently  for  the  Federal  Capital.  Mr.  Matheson  has  been 
appointed  a  member  of  the  Commission  recently  named  by 
the  Dominion  Government  to  investigate  the  water  levels  in 
Montreal    Harbour.     The    Commission    will    begin    work    at 
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once,  and  the  investigation  will  take  about  two  years.  The 
members  of  the  Commission  are  Mr.  W.  J.  Stewart,  of 
Ottawa,  Chief  Hydrographer  for  the  Dominion;  Dean  Has- 
kell, of  McGill  University,  and  Mr.  F.  W.  Cowie,  Engineer 
for  the  Montreal  Harbour  Commission.  An  inquiry  will  be 
made  into  all  the  factors  affecting  the  water  levels  at  Mont- 
real, such  as  the  inflow  from  the  Ottawa  River,  the  power 
dams  at  Cedar  Rapids,  Cornwall,  Coteau,  etc.,  and  the  Chic- 
ago drainage  canal.  Methods  to  prevent  the  annual  ice  jams 
in  the  St.  Lawrence  channel  will  also  be  studied. 

Mr.  H.  B.  VanEvcry  has  been  appointed  Canadian  rep- 
resentative of  the  S.  Morgan  Smith  Company,  of  York,  I'a., 
manufacturers  of  hydraulic  turbines  and  accessories.  His 
office   is   in   the   Power   Building,   Montreal. 

A  number  of  prominent  contractors  were  in  Toronto 
last  week  for  the  purpose,  it  is  reported,  of  conferring  with 
the  directors  of  the  Canadian  Northern  Railway.  The  visit- 
ors included  Mr.  P.  Welch,  of  Spokane,  Mr.  J.  A.  Stewart, 
of  Vancouver,  and  Mr.  T.  W.  Home,  of  Fort  William. 

Mr.  J.  R.  MacLeod,  who  has  done  excellent  work  for  the 
city  of  Montreal,  as  tramways  and  railways  engineer,  has 
been  appointed  head  of  the  Sewers  Department,  in  succes- 
sion to  Major  Stuart  Howard,  retired  on  a  pension.  Mr. 
MacLeod  will  combine  the  two  offices.  Mr.  Alex.  Martin 
has  been  made  .Assistant  Chief  Engineer  to  Mr.  Mercier, 
Acting  Chief  Engineer.  Mr.  G.  Janin,  the  head  of  the  en- 
gineering department,  is  at  present  on  active  service  in 
I'rancc.  . 

Mr.  Joseph  K.  Henderson  of  Montreal,  ['resident  and 
General  Manager  of  Brandram-Hcnderson.  Limited,  died 
suddenly  at  Halifax  on  July  :ilst.  Mr.  Henderson  was  a 
native  of  Hexham,  Northumberland,  Eng.,  and  came  to  Can- 
adc  when  eighteen  years  of  age.  After  three  years  of  farm- 
ing, he  entered  the  service  of  an  Ontario  firm  of  paint  and 
oil  manufacturers.  From  that  time  on  he  was  engaged  in 
that  line  of  business,  eventually  forming  the  present  com- 
pany in  conjunction  with  Brandrani  Bros,  and  Company  of 
London,  Eng. 

Col.  Cantlcy,  President  and  General  Manager  of  the 
Nova  Scotia  Steel  and  Coal  Company,  states  that  the  ship- 
ping of  the  two  thousand  cars  which  the  company  arc  now 
manufacturing  for  the  Russian  Government  will  begin  next 
month.  All  arrangements  for  the  transport  of  the  cars  to 
Vladivostok  have  been  completed.  The  iron  and  steel  plants 
of  the  company  at  Sydney  and  New  Glasgow  are  now  run- 
ning at  full  capacity,  and  Col.  Cantley  says  the  payroll  at  the 
present  time  is  the  largest  in  the  history  of  the  company. 
If.'iO.noo  having  l)cen  paid  out  in  wages  during  the  last  fort- 
night, wliich  is  at  the  rate  of  $4,000  a  day.  When  the  order 
for  the  Russian  Government  is  filled,  the  company  will  begin 
the  manufacture  of  one  thousand  cars  for  France.  Negotia- 
tions for  further  war  orders  are  under  way. 

Mr.  R.  T.  StuU,  E,  M.  Ccr.,  has  become  associated  with 
the  Dunn  Wire-Cut-Lug  Brick  Company,  of  Conneaut,  Ohio, 
as  its  ceramic  engineer.  His  special  duty  will  be  to  advise 
with  the  licensees  of  the  Dunn  Company,  and  help  them 
with  their  brick-making  problems.  Mr.  Stull  is  widely  known 
as  the  author  of  iiumerous  contributions  to  ceramic  literature, 
as  well  as  in  practical  and  educational  fields.  He  is  a  gradu- 
ate of  the  Department  of  Ceramic  Engineering  at  Ohio  State 
University,  and  for  five  years  was  connectc<l  with  various 
important  ceramic  industries  as  superintendent.  He  became 
Instructor  in  Ceramics  in  the  University  of  Illinois,  in  1907, 
and  has  been  connected  with  that  institution  continuously 
since  that  time.  In  .\ugust,  lOKi.  he  was  advanced  to  posi- 
tion of  Acting  Director  of  the  Department  of  Cerimic  Engi- 
neering. He  is  a  member  and  Vice-President  of  the  .Vmcri- 
can  Ceramic  Society,  a   member  of  the  .\nierican   Chemical 


Society,  American  Society  for  Testing  Materials.  National 
Brick  Manufacturers'  Association,  and  the  Illinois  Clay  Man- 
ufacturers' Association.  He  is  also  a  member  of  the  Honor- 
ary Scientific  Society  of  Sigma  Xi,  Alpha  Chi  Sigma,  and 
Kcramos.  In  engaging  the  services  of  Mr.  Stull  the  Dunn 
Wire-Cut-Lug  Brick  Company  was  influenced  by  a  desire 
to  give  its  licensees  the  benefit  of  the  highest  scientific  assist- 
ance in  perfecting  the  quality  of  their  brick.  This  is  an  ex- 
tension of  the  policy  of  the  company  as  already  developed 
in  the  maintenance  of  a  corps  of  expert  engineers  who  are 
supervising  the  constructional   work. 

Mr.  A.  R.  Decary 
Mr.  A.  R.  Dccary,  consulting  engineer  and  architect. 
Quebec.  P.  Q..  is  well  known  as  the  superintending  engineer 
for  the  Provincial  Department  of  Public  Works.  He  was 
born  at  Montreal  in  1875  and  was  educated  at  Laval  Univer- 
sity, beginning  practice  in  Montreal.  He  was  appointed  En- 
gineer in  the  Department  of  Public  Works  in  1899  and  was 


Mr.  A.  R.  Decary,  F.R.A.LC.,  Quebec.  P.Q. 

nominated  a  few  years  later  District  Engineer  of  the  same 
department.  He  became  Superintending  Engineer  for  the 
province  two  years  ago.  Mr.  Decary  is  a  member  of  the 
Canadian  Society  of  Civil  Engineers  and  is  a  past  president 
of  the  Quebec  Branch  of  that  body.  He  is  a  Fellow  of  the 
Royal  Architectural  Institute  of  Canada  and  is  a  member 
of  the  Province  of  Quebec  .\ssociation  of  .Vrchitecis  and  also 
of  the  Quebec  Geographical  Society.  In  these  times  it  is  of 
interest  to  note  that  he  entered  the  .Vrmy  Service  Corps  in 
l",>Oti  and  was  transferred  the  following  year  to  the  Corps 
of  Guides  as  Special  Service  Oflficer. 


The  Contract  Record  would  like  to  get  in  touch  with 
a  thoroughly  competent  building  and  contracting  superin- 
tendent capable  of  showing  efliciency  in  the  handling  of  a 
$100,000  or  $1,'>0,000  contract,  buying  supplies,  controlling 
labour,  and  so  on.     The  inquiry  is  from  Ottawa. 


846 


THE    CONTRACT    RECORD 


August  11,  1915 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Ninety-three  permits  issued  last  month  in  Winnipeg  re- 
presented  an   expenditure   of   some   $300,000. 

A  London,  Ont.,  firm,  John  Hayman  &  Sons,  are  the 
contractors  for  the  $30,000  addition  to  the  Ingersoll  factory 
of  the  Borden  Milk  Company.  We  are  informed  that  opera- 
tions are  to  be  started  forthwith. 

The  Phoenix  Bridge  and  Iron  Works,  Limited,  are  to  be 
congratulated  on  securing  the  contract  for  the  $300,000  ex- 
tension to  the  Harrison  Bakery  at  Westmount.  The  new 
building  is  to  be  three  storeys  high,  365  x  140  feet  in  dimen- 
sions, of  brick  and  steel  construction. 

Good  progress  is  being  made  on  the  new  building  which 
is  being  erected  on  University  Avenue,  Toronto,  for  the  Pro- 
vincial Hydro-Electric  Commission.  At  present  the  walls 
are  about  finished.  The  new  building  is  to  be  six  storeys 
high,  with  basement,  and  the  construction  is  to  be  of  steel, 
terra-cotta,  and  brick.  The  estimated  cost  is  $300,000.  Messrs. 
Witchall  &  Son  are  the  general  contractors. 

If  the  local  "Herald"  can  be  termed  an  authority,  the 
building  trades  at  Stratford,  Ont.,  are  brisk,  in  spite  of  the 
war.  Among  the  larger  buildings  now  under  construction 
are  the  Diebel  Furniture  Factory,  the  Bartlett  Automobile 
Factory,  a  garage  for  McDonald  &  Henry,  and  a  consider- 
able amount  of  residential  work.  Local  contractors  are  re- 
ported to  be  optimistic  about  the  amount  of  work  that  will 
yet  be  done  before  the  snow  flies. 

Plans  for  a  sewerage  scheme  for  the  town  of  Chambly 
Basin,  P.  Q.,  have  been  prepared  by  Mr.  J.  A,  Gravel,  of 
Montreal.  It  is  proposed  to  construct  34,000  feet  of  sewers, 
and  to  pump  the  sewage  by  means  of  two  electrical  pumps  of 
a  total  daily  capacity  of  a  million  gallons  into  the  Riche- 
lieu River,  the  pumps  being  operated  by  current  supplied 
by  the  Montreal  Light,  Heat,  and  Power  Company.  The 
sewage  will  be  carried  from  the  pumping  station  by  means 
of  steel  pipes  which  run  700  feet  into  the  river.  The  town 
is  also  to  construct  80,000  square  yards  of  cement  side- 
walk. 

The  Banque  Nationale,  of  Quebec  City,  have  decided 
to  rebuild  their  premises,  and  on  the  instructions  of  the 
directors,  the  plans  have  been  drawn  up  by  Mr.  Emile  Tan- 
guay.  The  building,  on  St.  Peter  Street,  will  be  six  storeys 
high,  and  will  be  130  feet  above  the  level  of  the  ground, 
the  site  being  60  x  66.  The  basement  and  first  storey  will 
be  constructed  of  granite,  and  the  remainder  of  Descham- 
bault  stone,  with  a  steel  frame.  The  Bank  will  occupy  the 
lower  portion  of  the  building,  five  storeys  being  utilised  for 
general  offices.  The  plans  provide  for  dining  rooms  for 
employees. 

In  British  Columbia  gangs  of  approximately  one  thous- 
and one  hundred  men  are  now  engaged  in  putting  the  finish- 
ing touches  to  the  C.  N.  R.  line.  It  is  predicted  that  so  far 
as  the  track  is  concerned  the  company  will  be  in  a  position 
to  run  trains  over  its  entire  system  from  the  Atlantic  to  the 
Pacific  by  October  7th.  Construction  work  is  proceeding 
apace  on  the  station  buildings,  roundhouses,  water-tanks,  and 
other  structures.  Traffic  on  the  section  of  the  line  from  Port 
Mann  to  Hope,  on  which  a  tri-weekly  service  is  being  oper- 
ated, is  showing  satisfactory  results.  A  number  of  small 
industries  are  opening  up  at  points  along  the  line,  and  the 
indications  are  that  the  business  will  exceed  expectations. 

•The  contract  for  asphalt  has  given  the  city  of  Montreal 
considerable   trouble    this    season.     The    first    contract   was 


stopped   by   the   Court,   on   the   ground   that   the   Controllers 
exceeded  their  authority,  and  it  was  then  decided  to  call  for 
fresh  bids.     Two  offers  were  seriously  considered,  that  of  the 
Aztec  Oil  and  Refining  Company  at  $15.50  per  ton,  and  that 
of  the  Warner-Quinlan  Asphalt   Company  at  $14.35  per  ton. 
It  was  proposed  to  divide  the  contract,  but  this  was  objected 
to;  and  in  the  course  of  discussion,  it  was  asserted  that  the 
Aztec   Company  would  take  legal   proceedings   if  the   tender 
of  the  opponents  were  accepted,  on  the  ground  that  all  the 
conditions  had  not  been  fulfilled.     The  Controllers,  however, 
decided  to  accept  the  bid  of  the  Warner-Quinlan   Company, 
that  being  the  lowest,  after  the  analysts  and  Mr.  P.  Mercier, 
the  Acting  Chief  Engineer,  had  recommended  to  that  effect. 
A  decision  just  rendered  by  the  Railway  Commission  is 
of  interest  to  municipalities  and  to  those  concerned  with  the 
Good  Roads  movement.     Application  had  been  made  to  the 
Board   requesting    it    to    order    that    low    commodity    rates 
should  be  extended  by  the  railway  companies  for  the  trans- 
portation   of    gravel    so    as    to    enable    the    municipalities    of 
Western  Ontario  to  proceed  with  the  work  of  general  road 
improvement  at  a  reasonable  expense.     The  Chief  Commis- 
sioner, after  hearing  the  evidence,  makes  the  announcement 
that  the  railways  will  carry  in  the  territory  in  question  gravel 
required  by  the  municipalities  at  a  flat  blanket  rate  of  fifty 
cents  a  ton  for  any  distance  up  to  and  including  fifty  miles. 
The  concession  is  made  in  the  light  of  public  policy,  and  the 
possibility   of   increased   railway   business   as   a   result   of   the 
added  prosperity,  and  with  the  understanding  that  the  rates 
offered  are  not  to  be  regarded  as  indjc'ating  sufficient  rates 
for  similar  commercial  service. 


Bulletin  108  of  the  Lackawanna  Steel  Company  (H.  A. 
Drury  Company,  Limited,  Montreal,  general  agents  for  Can- 
ada) describes  fully  and  illustrates  clearly  and  attractively 
the  arched-web,  straight-web,  centre-flange,  protected  and 
plate  types  of  steel  sheet  piling,  which  have  been  developed 
theoretically  under  the  direction  of  the  inventors  and  an 
able  engineering  staff,  and  have  been  brought  to  a  high  state 
of  mechanical  efficiency  in  mills  which  have  long  enjoyed  an 
enviable  reputation  for  the  quality  of  their  entire  output. 
The  Lackawanna  Steel  Company  maintain  a  Steel  Sheet  Pil- 
ing Engineering  Department  to  furnish  reports,  suggestions, 
and  tentative  plans  to  assist  in  the  correct  and  economical 
use  of  their  product  in  the  many  forms  of  construction  for 
which  it  is  adapted.  The  catalogue  is  illustrated  by  many 
excellent  half-tones  and  diagrams,  and  not  only  the  con- 
tractor, but  the  engineer,  will  find  in  it  much  that  is  inter- 
esting and  informative. 


"Lumina"  solid  steel  windows,  doors,  and  partitions  are 
described  in. an  attractive  illustrated  catalogue  issued  by  the 
Detroit  Steel  Products  Company,  Detroit,  Mich.  These 
windows  are  claimed  to  give  the  maximum  amount  of  natural 
light,  and  to  have  many  advantages,  both  from  a  mechanical 
standpoint  and  from  that  of  investment.  Perhaps  the  out- 
standing advantages  may  be  stated  to  be  maximum  daylight, 
perfect  ventilation,  simplicity,  and  low  cost.  "Lumina"  solid 
steel  windows  are  installed  in  scores  of  the  most  modern 
factories  on  the  continent,  and  among  others  in  the  follow- 
ing Canadian  plants:  B.  C.  Electric  Railroad  Company,  Van- 
couver; Detroit-Windsor  Ferry  Company,  warehouse.  Wind- 
sor, Ont.;  Edison  Illuminating  Company,  Sandwich,  Ont.; 
Ford  Motor  Company  of  Canada,  Service  Station,  Montreal; 
Ideal  Concrete  Machinery  Company,  Windsor,  Ont.;  Michi- 
gan Central  Railroad  Company,  St.  Thomas,  Ont.;  National 
Wire  and  Spring  Company,  Windsor,  Ont.;  Stearns  Laundry, 
Windsor,  Ont.;  Sydney  Stephenson,  Planet  Building,  Chat- 
ham, Ont.;  Arcadia  Coal  Company,  Silverton,  N.  S.;  and 
Chicoutimi  Water  and  Electric  Light  Company,  Pt.  Arnold, 
Que. 
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Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Belleville,  Ont. 

(iiaiiiilitliic  walks  have  been  author- 
ized ahjtiK  West  Coleman.  East  Chatham, 
Howard,  and  a  jjortion  of  Moodic,  Bos- 
well  and  West  Bridge  Streets.  City  Kn- 
gineer,  J.  W.  Evans;  Clerk,  J.  W. 
Holmes. 

Calgary,  Alta. 

The  iirojected  paving  on  Seventeenth 
.\venue  has  heen  turned  over  by  the 
City  Council  to  Commissioner  (jardcn 
and  City  Engineer  George  VV.  Craig  to 
report.      City    Clerk,  J.    M.    Miller. 

Hamilton,  Ont. 

Work  is  to  start  at  once  on  the  asi)hall 
pavement  to  be  laid  along  Spruceside 
.■\venuc  by  the  Board  of  Contnd  at  a 
.  cost  of  $4,887.  Material  required  will 
be  purchased  liy  A.  Kappelle.  Secretary 
of  Works  department.  Clerk  of  Board 
of  Control,  S.  H.  Kent.  Engineer,  A. 
I'".   Macallum.     Day  labor. 

Listowel,  Ont. 

.\  by-law  is  to  be  sulmiitted  by  the 
Town    Council    for    the    installation    of   a 

water-works      system      to      cost  $,5,400. 

Mayor,     A.     W.      h'eatherstone.  Town 

Clerk,    William     Bright.      Vote  will    be 
taken   on   .\ugust  21st. 

Matheson,  Ont. 

The  rate-payers  have  approved  a  by- 
law to  secure  a  water  supply  from  White 
l'"ish  Lake  at  a  cost  of  $20,000.  Town 
Clerk,  E.  B.  Sanders;  engineers,  Mc- 
.■\ustan   &   .\nderson,   Xorth    Bay. 

Meaford,  Ont. 

A  liy  law  for  street  improvements  is 
to  l)e  sulmiitted  by  the  Town  Council. 
.  Estimated  cost,  $10,000.  Town  Clerk,  C. 
G.  All)ery. 

Millardville.  B.  C. 

Tenders  are  to  be  called  soon  by  the 
Mtiniii|)al  Council  of  Coquitlam  for  the 
sni'ply  of  material  for  water  installation, 
tlie  work  to  l)e  done  by  day  labor,  under 
Constructing  h'.ngineer  F.  L.  Maci)lier- 
son.  The  Municipal  E.ngineer  is  Engi- 
neer Burnaby.  and  the  Reeve  is  Mr.  Mar- 
niont. 

Minto  Township,  Ont. 

Tenders  arc  open  and  will  be  received 
bv  the  Township  C'lerk  until  noon,  .Xug- 
ust  Kith,  for  the  construction  of  muni- 
cipal drain  No.  (>,  length  1(),000  ft.,  con- 
taining ai)i)roximately  12.. 100  cul)ic  yards 
of  excavation.  Plans  and  specifications 
at   the  ollice   of   (lie   Clerk. 

Montreal,   Que. 

Tenders  will  be  received  by  the  City 
(.diiiuil  (Secretary,  L.  N.  Senccal)  until 
.\ugust  12  for  the  suiiply  and  delivery 
of  paving  blocks.  Specilications  at  of- 
fice of  Superintendent  of  I'lirchases  and 
Sales,  City  Hall. 

North  Grimsby,  Ont. 
Grimsby    \illage   and    North    Grimsby 


Township  are  havinR  plans  prepared  for 
the  installation  of  a  water-works  system 
at  a  cost  of  some  $.'>.fiOO.  I'or  particu- 
lars address  E.  Bromley,  Clerk,  Grimsby 
1'.  O. 

North  Vancouver,  B.  C. 

The  Board  of  Works  has  recommend- 
ed that  Rolison  and  Keith  Roads  be  re- 
paired from  Berwicke  to  McKay,  to  con- 
nect with  Marine  Drive  in  West  Van- 
couver. Clerk,  J.  Cowlins;  Engineer,  A. 
M.  West. 

Ottawa,  Ont. 

Work  is  about  to  he  started  by  the 
City  Council  on  the  construction  of  a 
sewer  along  Carruthers  and  other  streets 
at  a  cost  of  $9,709.  the  length  to  be  1,400 
lin.  ft.  and  the  work  to  be  done  by  day 
labor.  Mayor.  N.  D.  Porter;  City  Engi- 
neer, F.  G.  Askwith. 

Paris,  Ont. 

.\  by-law  to  raise  $4.0(10  for  various 
purposes,  including  the  construction  of 
a  concrete  bridge  on  William  Street, 
and  the  purchase  of  gravel  pits,  is  to  be 
submitted  to  the  rate-payers.  Clerk. 
Thus.    McCosh. 

Peterboro,  Ont. 

Tenders  are  open  for  castings,  and  will 
be  received  by  the  City  Engineer  until 
August  11th,  for  period  up  to  March, 
lOK).  Engineer,  R.  H.  Parsons;  Clerk, 
S.  R.  ,\rmstrong. 

Rossland.  B.  C. 

The  City  Council  contemplates  the 
construction  of  a  sewerage  system  along 
First  .\venuc,  between  St.  Paul  and 
Monte  Christo  Streets.  The  matter  was 
referred  to  committee  for  report  at  next 
Council  'meeting. 

Simcoe.  Ont. 

Plans  have  been  drawn  for  two  sew- 
age disposal  beds.  100  x  200.  Submitted 
to  the  I'rovincial  Health  Department  for 
approval.  Mayor,  W.  Williamson.  Town 
Clerk.  W.  C.  McCall. 

Stratford,  Ont. 

The  public  I'tilities  Commission  have 
aiiproved  the  laying  of  1800  feet  of  6-in. 
water-main  and  :!00  feet  of  2-in.  mains 
to   tlie   .Xgricultural    Park. 

Sudbury,  Ont. 

Sewer  extensions,  etc..  have  been  auth- 
orized, along  Elm.  Cedar  and  Larch 
Streets.     Town   Clerk.  VV.  J.   Ross. 

A  by-law  authorizing  granolythic 
pavements  on  certain  streets  has  been 
passed.     Town   Clerk,   W.  J.   Ross. 

Toronto,  Ont. 

The  City  Council  will  pass  on  a  by- 
law on  .\ugust  2;trd  having  for  its  object 
the  widening  of  Lansdowne  .Avenue. 
The  amount  of  the  proposed  expenditure 
has  not  yet  been  made  public.  R.  C. 
Harris,   Commissioner  of    Public  Works. 

The  Cdmmissioner  of  Works  (R.  C. 
llarris>  has  presented  to  the  Hoard  of 
Control  a  report  in  connection  with  the 


Morley  Avenue  sewage  disposal  system. 
The  recommendations  call  for  the  in- 
stallation of  Imhoflf  tanks  at  a  cost  of 
*fi.0OO.O00.    sprinklers    costing    $:t.38T,000. 

York  County,  Ont. 

Work  is  to  be  commenced  at  an  early 
date  on  road  improvements  promoted 
by  the  County  Council  (Clerk.  K.  VV. 
Phillips.  57  Adelaide  Street  E..  Toronto; 
Engineer,  F.  Barber,  same  address).  Im- 
provements to  be  undertaken  are  as  fol- 
lows: Vongc  Street  from  Richmond 
Hill  to  Holland  Landing;  Ragle  Street 
into  Newmarket,  continuing  thruugh 
Queensvillc,  Sharon,  Keswick.  Bell- 
haven  anci  SulKm  to  pefferlaw.  West 
York  Ninth  Concession  of  Schomburg. 

CONTRACTS  AWARDED 

Broadview,  Sask. 

The  waterprooting  contract  in  connec- 
tion with  the  building  of  the  concrete 
subway  for  the  Canadian  Pacific  Rail- 
way has  been  awarded  to  the  Canadian 
.Asphalt   Company,   of   Winnipeg. 

Brockville,  Ont. 

The  City  Council  has  awarded  the  con- 
tract of  $4,000  for  the  intake  pipe  to  the 
Donnelly  Wrecking  C'ompany,  Ogdens- 
burg,  N.  Y.  The  work  will  consist  of 
laying  800  ft.  of  intake  pipe  out  into  the 
river.  City  Engineer.  Geo.  Bryson,  Vic- 
toria  Hall;   tity  Clerk.  Geo.   H.   Dewey. 

Chambly  Basin,  Que. 

The  Municipal  Council  (Engineer.  J. 
A.  Gravel)  have  awarded  to  S.  VV.  Ham- 
ilton, of  Montreal,  the  contract  for 
sewer  and   steel  pipe  and  pumps. 

Praserville,   Que. 

The  contract  for  the  concrete  reservoir 
has  been  awarded  by  the  Town  Council 
to  John  Martin,  Fraserville,  at  $8  per 
cu.  yd.     Town  Clerk,  Mr.  E.  Talbot. 

Laiicaster  Parish  and  St.  John,  N.  B. 

The  contract  for  excavation.  rclillinK 
of  trenches  and  building  of  sewers,  at  a 
cost  of  $.'.,000.  has  been  awarded  by  the 
Sewerage  Board  to  Kane  &  King,  93 
Prince  William  Street.  St.  lohn.  N.  B. 
Chairman  of  the  Board.  VV.  H.  Golding, 
Fairville,  N.  B.;  Secretary.  J.  K.  Kelly, 
Prince  William  Street.  St    lohn.  N.  B. 

Montreal,  Que. 

The  City  Council  havi  .i».ii(ltd  a  con- 
tract for  5.000  tons  of  asphalt  to  the 
Warner  Quinlan  .Asphalt  tompanv.  of 
this    city. 

Niagara  Palls,  Ont. 

The  contract  for  the  construction  of 
a  vitriticd  brick  pavement  on  Queen  St. 
has  been  awarded  to  C.  II.  Kumeyer,  of 
this  city,  at  $9,244.  The  Citv  Clerk  of 
Niagara  Falls  is  Mr.  W.  J.  Sevmour, 
and  the  City  Engineer  Mr.  F.  J.  Ander- 
son. 

P.  .A.  Lorenzo  has  obtained  the  con- 
tract for  reinforced  concrete  paving  on 
Robert  Street,  at  $4,315. 

St.  John.  N.B. 

The  contract  for  the  6-in..  S-in..  lo-in. 
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and  24-in.  cast  iron  pipe,  at  $3;i  per  ton, 
has  been  awarded  to  Vrooni  &  Arnold, 
Bank  B.  N.  A.  Building.  Engineer, 
William    Murdock. 

Toronto.  Ont. 

The  Board  of  Control  has  awarded  the 
contract  for  the  Queen  Street  and 
Kingswood  sewer  to  McLaren  &  Com- 
pany, Barrington  Avenue,  and  for  the 
Jones  and  Boultbee  Avenue  Sewer  to 
Commissioner  of  Works.  U.  C.  Harris. 
City  Hall. 


Railroads,  Bridges  and  Wharves 

Arden,  Man.  (over  White  Mud  River) 

Work  is  to  be  started  at  once  l)y  the 
Municipality  of  Lansdowne  on  the  rein- 
forced concrete  bridge,  at  a  cost  of  .$5,- 
000.  1  span,  90  ft.  over  all,  the  roadway 
to  be  18  ft.  The  general  contractor  is 
Alex.  Scobie,  care  Secretary-Treasurer, 
M.  E.  Boughton,  Arden. 

Canwood,  Sask. 

Work  is  to  be  started  soon,  under 
a  Board  of  Directors,  on  the  erection  of 
an  elevator.  The  Board  is  composed  of 
the  following:  A.  Mcowan.  President;  A. 
Hawkesworth,  Secretary  -  Treasurer; 
Messrs.  Wahl,  Quellette  and  Gordon. 
Directors. 

Notawasaga  Twp.,  Ont. 

Work  has  been  started  on  the  $3,000 
bridge  for  the  Simcoe  Council  by  Mc- 
Dougall  &  Tool,  general  contractors. 
Midland,  Ont.  The  County  Clerk  is  R. 
J.   Fletcher.    Barrie,   Ont. 

Puttown,  Ont.  (near  River  Nith) 

New  tenders  arc  being  called  by  Brant 
and  Oxford  Counties  for  the  $T.000 
Bridge,  1  span,  1.50  ft.  long,  10  ft.  wide, 
steel  and  reinforced  concrete  construc- 
tion. Tenders  will  be  received  by  the 
Clerk  of  Brant  County,  A.  E.  Watts,  K. 
(".,  Brantford.  until  noon,  August  14th. 
The  specifications  and  plans  are  with  the 
engineers,  Jackson  &  Company,  Temple 
Building,    Brantford. 

St.  John,  N.  B. 

Tenders  are  open  and  will  be  received 
by  the  Provincial  Government  Depart- 
ment of  Public  Works  until  noon.  Aug- 
ust 18th.  for  the  dismantling  of  the  old 
suspension  bridge  at  St.  John,  N.  B. 
Minister,  John  '  Morrissy,  Fredericton. 
Specifications  at  Public  Works  Depart- 
ment, Fredericton.  Provincial  Govern- 
ment Rooms,  St.  John,  N.  B..  and  Struc- 
tural Engineering  Company.  Limited,  503 
New  Birks  Building,  Montreal. 

CONTRACTS  AWARDED 

Province  of  New  Brunswick 

The  contract  for  the  bridge  at  Moose- 
horn  Brookmouth  has  been  awarded  by 
the  Provincial  Government  Department 
of  Public  Works  to  E.  Smye,  Norton, 
Kings  County,  N.  B. 


Public  Buildings,  Churciies 
and  Schools 

Aroostook  Junction,  N.B. 

In  connection  with  the  four-roomed 
brick  school  which  is  being  erected  here 
at  a  cost  of  $7,000,  the  architect  and 
general  contractor,  S.  L.  Sleeves.  Wood- 
stock, \.  B.,  will  purchase  building  ma- 
terials and  also  school  equipment,  desks, 
etc. 


Cochrane,  Ont. 

The  walls  of  one  storey  of  the  new 
$40,000  school  are  up.  The  contractor 
is  W.  G.  Hunt,  Box  408,  Cochrane,  who  is 
putting  up  the  school  for  the  School 
Board,  of  which  W.  D.  McDouglas  is 
Secretary.  The  architects  are  Angus  & 
Angus,  McCool  Building,  North  Bay. 
Sub-contracts  are  let  as  follows:  heating 
and  plumbing.  Taylor  Hardware  Com- 
pany; wiring.  Ward  and  Ainsworth, 
Cochrane. 

The  foundations  are  laid  for  the  Town 
Hall  and  jail  building,  the  estimated  cost 
of  which  is  $4,000.  Van  Rassel  Bros., 
Cochrane,  are  the  general  contractors, 
the  plumbing  and  heating  being  carried 
out  by  C.  S.  Giles,  Cochrane,  and  the 
wiring  by  Ward  &  Ainsworth,  Coch- 
rane.    Town  Clerk,  H.  J.  Brown. 

The  foundations  are  in  for  the  hos- 
pital under  construction  for  the  Cochrane 
General  Hospital  by  Van  Rassel  Bros., 
Cochrane.  The  estimated  cost  of  the 
building  is  $7,222.50.  Plumbing  and  heat- 
ing is  being  carried  out  by  Farrell  Engi- 
neering and  Heating  Company,  Cassells 
Street.  North  Bay.  at  a  cost  of  $2,150. 
The  wiring  is  by  J.  Read.  Cochrane,  at 
$150. 

Colborne,   Ont. 

The  foundations  are  in  of  the  Fire 
Hall  and  Lock-up.  The  work  is  to  be 
done  by  day  labor.  Material  and  equip- 
ment will  be  purchased  by  Reeve  Samuel 
D.  Dudley  and  Councillors  R.  Snetsinge 
and  B.  H.  Boyle.  City  Clerk,  H.  S. 
Keyes;  engineers,  W.  J.  Jamieson.  The 
building  will  he  of  cement  block  con- 
struction. 

London,  Ont. 

Plans  have  been  drawn  for  the  erec- 
tion of  the  church  owned  by  the  Latter 
Day  Saints  Congregation.  ;i40  MaitJand 
Street,  at  an  estimated  cost  of  $9,500. 
The  owners  are  doing  the  general  con- 
tracting, but  may  sub-let  some  trades. 
The  construction  includes  one  storey.  44 
x  00.  solid  brick,  concrete  foundation, 
slate  roofing,  hot  air  heating,  maple  and 
pine  floors,  lime  and  sand  plastering, 
wood  lath.  The  architect  is  J.  \'.  Munro, 
Bank  of  Toronto  Chambers. 

Maidstone,  Ont. 

The  walls  have  been  started  of  the 
$7,000  schoel  under  construction  by 
David  Croft.  Maidstone,  who  will  pur- 
chase material.  The  construction  con- 
sists of  one  storey  and  basement.  ;!4  x 
40,  brick  construction.  The  Secretary 
of  the  School  Board  is  Wm.  Pettypiece. 
Pacquette  Station.  Architects,  G.  Jac- 
ques &  Company,  Bough  Building,  Wind- 
sor. 

Metchedash  and  Tay  Townships,  Ont. 

Work  is  to  be  started  on  the  scliool  for 
S.  S.  No.- 8,  the  Secretary  of  which  is 
Mr.  W.  H.  Lovering.  Lawson  P.  O. 
The  contract  was  awarded  to  J.  Orton, 
Front  Street.  Orillia.  The  mason  work 
is  to  be  done  by  Leigh  Brothers;  car- 
pentry by  Geo.  Whitney  and  Lamb,  Or- 
illia; cement  work  liy  O.  Cudworth.  (Or- 
illia. and  heating  and  plumbing  by  Purdy 
&  Company.  Mississaga  Street  W.,  Or- 
illia. The  general  contractor  is  doing 
the  interior  fittings.  The  architect  is  J. 
H.  Robertson.  Orillia.  The  estimated 
cost  is  $4,500. 

Montreal,  Que. 

The  foundations  are  in  for  the  alter- 
ations   to    the    school    at    Greenshields, 


near  .Abraham.  The  owners  are  the 
Protestant  Board  of  School  Commis- 
sioners, Belmont  Street;  general  con- 
tractor, M.  Jeal,  20:j  Pine  .Vvenue  East. 
Estimated  cost  of  alterations  $.3,400,  to 
be  of  one  storey,  45  x  50,  concrete  foun- 
dation,   felt   and   gravel   roofing. 

Ottawa,  Ont. 

Tenders  will  be  received  until  Augusl 
17  by  R.  C.  Desrochers,  Secretary  De- 
partment of  Public  Works,  for  the  par- 
tial removal  of  the  tower  of  the  Victoria 
Museum.  Plans  and  specifications  at 
offices  of  Thos.  A.  Hastings,  Postal  Sta- 
tion "F,"  Toronto,  R.  L.  Deschaii?ps, 
Dominion  Buildings,  Montreal,  and  the 
Chief  Architect  of  the  Department  of 
Public  Works  at  Ottawa;  also  at  the 
office  of  MacLean  Daily  Reports,  25 
Charlotte    Street,   Toronto. 

Port  Colborne,  Ont. 

Tenders  will  be  received  until  ."August 
16  by  C.  M.  Borter,  architect,  for  the 
erection  of  a  two-storey  eight-roomed, 
brick  school  for  the  Board  of  Education. 
Estimated  cost.  $35,000.  Plans  and  si)eci- 
lications  with  architect,  and  with  .Secre- 
tary of  the   Board,  D.  Alair. 

Prince  George,  B.  C. 

Tenders  are  open  and  will  be  received 
until  August  20th  by  the  Minister,  Pro- 
vincial Government  Department  of  Pub- 
lic Works,  for  the  construction  of  a  four- 
room  school.  Plans  and  specifications 
at  the  offices  of  T.  W.  Heme.  Govern- 
ment Agent,  Prince  George,  Mr.  J.  Ma- 
honey,  .\gent.  Vancouver,  and  Depart- 
ment, \ictoria.  The  Deputy  Minister  is 
J.   E.   Griffith,   Victoria. 

Thetford   Mines,   Que. 

Work  has  lieen  started  on  the  school 
under  construction  by  Thos.  Porter, 
Lower  Ireland,  Quebec,  at  a  cost  of 
$4,000.  The  owners  are  The  Protestant 
School  Board,  the  committee  being 
Messrs.  Pharo,  Lipsey,  McCallum  and 
Halmmersmith. 

Toronto,    Ont. 

The  Ramsay  Contracting  Company 
are  starting  the  foundation  work  for  the 
incinerator  which  is  to  be  erected  at  the 
Don  Roadway  for  the  Board  of  Con- 
trol. The  work  is  under  the  supervisioti 
of  the  Street  Commissioner.  Mr.  G.  B. 
Wilson.  The  Canadian  Griscour  Russell 
Company    are    the   general    contractors. 

Tenders  are  open  and  will  be  received 
until  .August  17th  for  all  trades  for  en- 
larging and  additions  to  school  on  Eg- 
linton  Avenue,  by  the  Board  of  Educa- 
tion, Secretary-Treasurer,  W.  C.  Wil- 
kinson, City  Hall.  Tenders  will  also  be 
received  for  heat  regulators  and  sundry 
trades  in   other  schools. 

Winnipeg,  Man. 

Work  is  to  start  at  once  on  the  church 
at  River  Heights,  to  be  of  55  x  50  frame 
construction,  and  to  cost,  $7,800.  Gen- 
eral contractors.  Grey  and  Davidson 
Company,  Limited,  Wall  Street;  archi- 
tect. D.  W.  Bellhouse.  Canada  Building; 
pastor.  Rev.  A.  G.  Sinclair:  owners,  St. 
Andrew's  Presbyterian  Congregation. 

CONTRACTS  AWARDED 

Gravenhurst,  Ont. 

The  contract  for  the  $35,000  Sanatori- 
um has  been  awarded  by  the  Calydor 
Sanatorium,  Limited,  to  E.  Webb  and 
Son.  Messessage  Street  E.  The  general 
contractor  will  do  all  trades,  the  interior 
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ifiUiiigs  and  all  woodwork  tjciiiK  done  i)y 
ij.  Orton,  Front  Street,  (Jrillia.  The  ar- 
Ichitects  are  Burke,  Horwood  &  White, 
1239    Yonse   Street,   Toronto. 

Sherbrooke,  Que. 

The  contract  lor  the  Market  lUiildins, 
iKing'  Street,  at  $7,4(){)  lia.s  been  awarded 
|t()  Lf)uis  &  l^akin,  St.  (jabriel  Street. 
lEngineer.  Thomas  Treniblay;  Clerk,  K. 
|C.   Galien. 

|St.  John,  N.  B. 

The  contract  for  I'rince  William  Post 
|Otifice    (Ittinjjs,    awarded     by     the     Dom. 
jovernment      Department       of       Public 
/orks  to  Rhodes  Curry  Company,  Ani- 
lierst,   N.  S.    The  estimated  cost  is  $12,- 
500.     Tiling  contract  amounts  to  $(),000, 
and    is    let      to      the    Italian    Mosaic   and 
larble   Tile   Company,   Manning   Cham- 
i)ers,  Toronto,  Ont.     The  interior  fittings 
fare    to    be    carried    out    by    J.    T.    Schell 
ICompany,     Kenyon     Street,     Alexandra, 
lOnt.     The  architect  is  G.  I'".  Fairwcather, 
iGermain    Street,    St.    John,    N.    B.      Sec- 
retary,   Government    Department,    R.    C. 
Desrochers,   Ottawa. 

fVancouver,  B.  C. 

The  contract  for  the  two  school  build- 
lings  on   Laurel   and  Tenth   Avenue,   am- 

aunting  to  .fl.^.OOO,  has  been  awarded  by 
fthe  University  of  British  Columbia  to 
ICotrin  &  McLenan,  1701  Broadway  W. 
iThe  buildings  are  to  be  of  one  storey, 
Iframe   construction.     The   architects  are 

jharpe   &   Thomson,   03(1    Pender   Street 

Vest. 

Winnipeg,  Man. 

Tile  C.   1).   Kirk  Company,  of  this  city, 

have  been  awarded   the  contract  for  the 

finstallalion   of  a  heating  and   ventilating 

Iplant    in    the    new     George     V.     school. 

lArchitect.  J.   li.   Mitchell,   Winnipeg. 


[Business  Buildings  and  Indus- 
trial Plants 

^Amqui,  Que. 

Work  is  to  be  started  soon  on  the  re- 

_3uilding,  at  a  cost  of  $4,000,  of  tlie  hotel 

pn  Richmond  County  owned  by  L.  Poul- 

|iot,    .'Vmqui.      General    contractor,    J.    A. 

Jrillant,  .\mqui. 

(Belleville,   Ont. 

Work    is    progressing    rapidly    on    the 

Btore     and     theatre     which     are     l)eing 

lerected  here  for  the   GrilVin   .\musement 

ICompany,     Toronto.       The     building     is 

Ischeduled     for     completion     by    October 

list.      The    architects    are    G.    M.    Miller 

and  Com|)aTiy,  Toronto,  and   the  general 

contractor    is    George      II.      Ilolton,     of 

Belleville. 

i!ollingwood,  Ont. 

A  by-law  is  to  be  submitted  to  the 
people  by  the  Town  Council  on  .\ugust 
11  til  anent  assisting  the  Bryan  Manu- 
[facturing  Company,  of  Minnesota  Street, 
pi  rebuild  planing  mills  recently  des- 
troyed by  lire,  the  loss  amounting  to 
180,000. 

larrow,  Ont. 
.\ndrew  Hrimncr,  of  this  town,  is  the 
l[eneral  contractor  for  a  bank,  store  and 
Bodge  hall  which  are  to  be  erected  here 
lor  the  ( )ddfellows  Lodge  at  a  cost  of 
''fS.OOO.  The  architect  is  'Pliomas  Jenner, 
of  Kiiigsville.  The  building  is  to  be  of 
hricU  construction,  two  storeys  high, 
uilli   concrete   block  and  hollow  tile. 


Ingersoll,   Ont. 

VVork  is  to  start  at  once  on  the  addi- 
tions to  the  Borden  Milk  Company's 
factory  on  King  Street  West,  121  x  45. 
The  contract  has  been  awarded  to  John 
Hayman  &  Sons,  432  Wellington  Street, 
London. 

Montreal,  Que. 

Work  is  to  be  started  soon  on  the 
■  Montreal  Tramways  Company's  vaults, 
Craig  Street  W.,  to  cost  $5,000.  General 
contractor,  W.  M.  Irving,  2fia  Stanley 
Street  ,who  is  carrying  out  masonry, 
carpentry,  plastering,  heating,  plumbing, 
and  interior  fittings.  Iron  and  steel 
work  by  The  phoenix  Bridge  and  Iron 
Works,  Limited,  8:i  Colbornc  Street. 
Electric  fittings  by  the  owners.  Ten- 
ders are  now  being  received  for  paint- 
ing, concrete  foundation,  concrete  brick 
fireproofmg  and  steel  consturction. 
electric  lighting,  ventilating  system, 
plastering.  Architects.  Hutchison,  Wood 
&   Millar,    Royal    Insurance    Building. 

Work  is  in  progress  on  the  alterations 
to  L.  P.  Mathys'  store,  141  McGill  Col- 
lege Avenue.  The  approximate  cost  of 
the  alterations  is  $4,000.  The  owner  is 
doing  the  general  contracting.  His  ad- 
dress is  333  Viger  Avenue.  Sub-con- 
tracts are  as  follows; — brick,  cement,  and 
masonry.  Fleury  &  Verville,  1292  De  St. 
Valier  Street;  carpentry.  A.  Kelly,  1955 
St.  Urbain;  heating  and  plumbing,  A. 
Noel,  998  Ontario  Street  £.;  others  not 
let. 

Nanaimo,  B.C. 

The  owners  of  the  Bijou  Theatre 
(National  Amusement  Company,  Van- 
couver, B.  C. ;  Managing  Director,  W. 
B.  Nichols)  are  figuring  on  plans  for  an 
addition  to  their  building  here. 

Orillia,  Ont. 

Plans  are  in  progress  for  the  construc- 
tion of  store  and  storage  on  Mississaga 
.Street,  at  an  approximate  cost  of  $5,000. 
VVork,  by  day  labor,  is  to  start  by  Oc- 
tober 1st.  The  construction  will  be  of 
local  brick,  fireproof  roofing,  electric 
lighting,  stove  heating,  metal  ceilings. 
The  owner  is  T.  B.  Cramp,  37  Barrie 
Road  W. 

Ottawa,  Ont. 

The  clearing  of  debris  for  the  altera- 
tions to  the  warehouse  on  Slater  Street 
is  being  proceeded  with,  the  approxi- 
mate cost  to  be  $(!,000.  The  work  is  be- 
ing done  by  day  labor,  but  contracts  for 
heating,  plumbing  and  electric  fittings 
may  be  let  later.  The  owners  are  the 
l-I.  N.  Bate  Realty  Company,  Canal  St. 
Architect,  W.  E.  Noflfke,  45  Plaza  BIdg. 

Owen  Sound,  Ont. 

Work  is  to  start  at  once  on  the  curl- 
ing rink,  at  an  approximate  cost  of  $10,- 
000.  The  owners.  The  Grey  Rink  Com- 
pany, Limited,  will  furnish  the  steel, 
the  general  contractors  being  J.  C.  Ken- 
nedy, 781   Second  .Avenue  West. 

Simcoe,  Ont. 

I'-xcavating  is  being  proceeded  with 
on  Kent  Street  for  the  erection  of  a 
store  and  bond  house,  at  an  estimated 
cost  of  $5,000.  The  owner  is  John  Sut- 
ton. .'\rchitect  and  general  contractor, 
M.  Dillon,  Port  Dover,  who  will  pur- 
chase material.  To  be  of  two  storeys 
and  basement.  25  x  80,  pressed  brick  con- 
struction, concrete  foundation,  electric 
lighting,  concrete  floors,  wood  and  metal 
lath,  plate  and  prismatic  glass,  freight 
elevator,    cornices,    metal    beams,    store 


fronts     and     fixtures,     sidewalk     lights, 
screens,  weather  strips,  water  wheels. 

Stowe  Island,  Ont. 

Plans  have  been  prepartd  fgr  a  boat 
house,  estimated  to  cost  $6,000,  for  W. 
H.  -Nichols,  of  the  General  Chemical 
(  ompany.  New  York  City.  Architect, 
!•.   L.   Lent,  Gananoque,  Ont. 

Victoria,  B.  C. 

1  he  National  Amusement  Company, 
of  Vancouver,  (W.  B.  .Nichols,  Manag- 
ing Director)  are  having  plans  prepared 
for  the  erection  of  a  new  theatre  in  this 
city. 

Wallaceburg,  Ont. 

.\  concrete  business  block  building  will 
be  erected  in  the  Fall,  at  an  estimated 
cost  of  $2,000,  to  replace  one  recently 
destroyed  by  fire.  The  owner  is  Samuel 
CoUingcr. 

Windsor,  Ont. 

Plans  arc  in  progress  for  alterations  to 
store  on  Sandwich  Street  W.,  to  con- 
sist of  plate  glass,  I  freight  elevator  and 
;?'?'■«  '■■onls.  and  to  cost  $3,500.  Owner 
W.  C.  Kennedy,  care  of  Gas  Company 
Architects,  Leybourne  and  Sewell,  Sand- 
wich  Street   E. 

The  walls  have  been  started  on  the 
store  and  flats  on  Wyandotte  Street  The 
owner  is  W.  K.  Kaplan.  Wyandotte  St  : 
architect,  J.  C.  Pennington.  Ubelle 
Building.  The  building,  under  general 
contractor  S.  Berch,  33  Parent  Avenue 
to  consist  of  two  storeys,  70  x  35,  brick 
construction  and  foundation.  Contrac- 
tor will  do  most  of  work  except  some  by 
day  labor.  . 

Winnipeg,  Man. 

Intermr  work  has  started  on  the  store 
and  oftce  building  which  are  being 
erected  on  Portage  Avenue,  for  D  S 
<- urry.  at  a  cost  of  $22.5.000.  J  D  Atchi- 
son and  Company  of  this  city  arc  the 
architects  and  the  Sutherland  Construc- 
tion Company.  Limited,  the  contractors. 

The  walls  are  up  of  the  stores  under 
construction  on  Corydon  and  Lilac 
Streets  by  Eraser  &  McDonald.  512 
Gertrude  Avenue,  for  W.  &  J.  McBain 
1  he  estimated  cost  of  erection  is  $7,000 
.Architect.  G  G.  Teeter.  401  Donalda 
Building.  The  general  contractor  is  do- 
ing the  masonry,  carpentry  and  plaster- 
ing. (Jther  contracts  are  as  follows  — 
roohng.  Christie  Brothers.  521  Henry 
Avenue;  painting.  R  Ball,  173  Sher- 
brooke Street;  heating  and  plumbing, 
Beairston  Plumbing  Company.  Limited, 
t^vlrn  ^*^'V  .^'"."■'c  fittings.  McDonald 
&  Willson   Lighting  Company.  Fort  St. 

Residences 

Berlin.    Ont. 

Dr.  L.  A  .\Ivin  Koeppel.  59  King 
fc...  is  considering  the  erection  of  an 
apartment  building  on  Frederick  Street 
The  rough  plans  call .  for  16  apartments 
ot  5  rooms  each. 

Blenheim.  Ont. 

Plans  are  in  progress  for  a  $3,500  resi- 
dence to  be  erected  by  E.  L.  Wedge  on 
t-halham  Street.  The  construction  will 
consist  of  frame  and  Milton  pressed 
brick  stone  and  concrete  foundation 
shingle  roofing,  electric  lighting  con- 
crete, maple  and  pine  floors,  lime  and 
sand  plastering. 

Chatham,  Ont. 

Excavating  is  going  on   for  the  erec- 
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tion  of  a  $3,300  residence  on  Cross  St. 
by  W.  T.  Campbell,  71  Raleigh  Street, 
Architect  and  general  contractor,  Frank 
Sparks,  Sands  btreet.  To  be  of  2  stor- 
eys, 38  X  30,  concrete  foundation,  brick 
veneer  construction,  shingle  rooling, 
electric  lighting,  steam  heating,  maple 
floors. 

Dalrymple,  Ont. 

The  toundations  of  the  $7,000  resi- 
dence to  lie  Iniilt  l)y  Geo.  ivory,  Dal- 
rymple, are  in.  The  house  will  l)e  of 
local  brick  veneer  construction,  stone 
foundation,  shingle  roofing,  hot  air  heal- 
ing, hard  wall  plastering.  Architect  and 
general  contractor,  \.  K.   Plews,  Orillia. 

Hamilton,  Ont. 

Plans  have  l)een  prepared  for  a  resi- 
dence on  Carrick  Avenue,  estimated  to 
cost  $3,000.  The  owner  and  general  con- 
tractor is  J.  H.  Honeyford.  The  house 
is  to  be  two  and  a  half  storeys  high,  of 
brick  construction. 

Halifax,  N.  S. 

I  he  residence  owned  by  E.  A.  Wood, 
care  Wood  lirothers.  Limited,  Granville 
Street,  has  now  l)een  rooted,  and  con- 
sists of  21/2  storeys.  40  x  45.  The  archi- 
tect is  A.  K.  Cobb,  Cragg  Building,  Har- 
rington Street.  General  ccjntractor,  G. 
H.  Wright,  address  care  E.  A.  Wood. 
Masonry,  roofing  and  plastering  by  gen- 
eral contractor.  b'ainting  by  Harrison 
Brothers,  SO  Barrington  Street.  fieat- 
ing,  plum1)ing  and  electric  fittings,  Long- 
ard  Brothers.  213  Mollis  Street.  Interior 
fittings  are  being  installed  by  the  owner. 

Keady,  Ont. 

Albert  Hall,  9th  Concession,  Keady, 
Owen  Sound,  contemplates  the  erection 
of  a  $3,000  residence  to  replace  the  one 
destroyed  liy  Ire.  Construction  to  be 
of  brick. 

London,  Ont. 

Excavating  is  going  on  for  the  erec- 
tion of  a  $4,500  residence  on  Richmond 
Street.  Owner,  Miss  J.  Lashl)rook, 
Richmond  Street.  Architects,  McBridc 
&  Gilbert,  Edge  Block;  general  con- 
tractor, J.  A.  Stanley,  1053  Richmond 
Street,  who  will  do  most  of  the  work  and 
sublet  some.  To  be  two  storeys,  25  x 
32,  concrete  foundation,  solid  brick  con- 
struction. 

Montreal,  Que. 

The  roolmg  has  l)een  started  on  the 
nine  flats,  under  construction  by  Pascal 
Latreille,  3597  St.  Huliert  Street,  at  a 
cost  of  $5,000.  The  work  is  being  done 
by  day  labor,  electric  fittings  by  Ovila 
Beaulieu,  2435  St.  Urbain  Street.  To  be 
two  storeys,  7  x  32. 

Plastering  of  the  2  double  residences 
on  Oxford  Street  being  erected  by  Ar- 
thur Cloutier,  810  Uurocher  Street,  Out- 
remont,  is  now  lieing  proceeded  with. 
Contracts  are  as  follows:  Roofing,  Jos. 
Lamarche,  890  Urplet  Street;  plastering, 
owner;  painting,  O.  Perras,  1162  Henri 
Julien  Avenue;  heating  and  plumbing. 
Mr.  Laberge,  care  owner;  electric  fit- 
tings, G.  Mattel,  229  Bernard  Street. 
The  residences  will  cost  $i:i,000,  and  will 
consist  of  3  storeys,  31  x  37;  brick  con- 
struction. 

The  foundations  of  the  two  residences 
to  be  erected  on  Marlowe  Street,  near 
Cote  Street  and  Antoine  Road,  by  G.  C. 
Anglins,  Limited,  G5  Victoria  Street,  are 
now  in.  They  will  consist  of  2  storeys, 
24  X  42,  concrete  foundation,  terra-cotta 


construction,  felt  and  gravel  roofing,  hot 
water  heating.     Estimated  cost  $10,000. 

Napanee,   Ont. 

Lxcavating  for  the  erection  of  Judge 
J.  Madden's  $0,000  residence  has  com- 
menced, the  work  being  done  by  day 
labor  under  supervision  of  architect,  A. 
Stuart  Allaster,  42  King  Street  E., 
Brockville.  Building  to  consist  of  2 
storeys,  30  x  40;  pressed  bnck,  shingie 
roofing,  hard  wall  plastering,  mosaic 
tiling. 

Ottawa,  Ont. 

ICxcavating  has  been  completed  in  con- 
nection with  the  alterations  to  the  resi- 
dence on  VVilbrod  Street,  owned  by  J. 
A.  U.  Holbrook,  25  Clifl^^  Street.  Gen- 
eral contractor,  S.  F.  Smith,  449  McLeod 
street,  lo  be  26  x  31,  solid  brick  con- 
struction. Heating  and  plumbing,  R. 
Murphy,  411  Lisgar  Street.  Most  01  the 
other  work  is  being  done  by  the  gen- 
eral contractor.  Architect,  J.  .\lbert 
Ewart,  Booth  Building,  Sparks  Street. 

The  walls  of  the  $5,000  residence  on 
Bellwood  Street,  owned  by  the  Oakland 
Land  Company  (address  VV.  J.  Spratt, 
^^unnyside  Avenue),  are  up.  lo  be  of 
brick  veneer  construction.  Contracts  as 
lollows: — carpentry,  VV.  Fryer,  5  Glen 
Avenue;  heating  and  plumbing,  J.  P. 
Band,  775  Bank  Street;  electric  nttmgs. 
Dominion  Electric  Company,  417  Sparks 
Street. 

Good  progress  has  been  made  on  the 
alterations  to  the  apartment  house  which 
is  being  erected  on  Somerset  Street  by 
L.  D.  Joyce.  The  owner,  Mr.  Joyce,  is 
in    the    market   for    interior    fittings. 

The  roofing  has  been  reached  of  the 
$20,000  apartments  under  construction 
Ijy  L,has.  Holbrook  &  Son,  435  Somerset 
Street.  '1  hey  are  to  be  of  brick  veneer, 
liastering  by  Broo9ks  and  Davis;  paint- 
ing, owners;  electric  fittings,  VV.  K.  Mc- 
Callum,  525   Bank  Street. 

The  foundations  have  been  started  of 
the  three  residences  on  Melrose  Street 
to  be  built  by  Foster  and  Marks.  1 1 
Irving  Avenue,  at  a  cost  of  $5,000.  To 
be  of  brick  veneer,  stone  foundation. 
Plastering  by  VV.  Lethbridge,  care  i"Os- 
ter  &  Marks;  heating,  James  Phillips, 
1005  Wellington  Street;  plumliing,  H. 
Lethbridge,  1st  Avenue;  electric  fittings. 
Dominion  Electric  Company,  417.S])arks 
Street. 

The  roofing  has  been  reached  of  the 
$5,500  residence  on  Woodlawn  Street 
under  construction  by  Cuthbert  &  Clark, 
143  Hawthorne  Street,  for  E.  G.  Brown, 
Hope  Chamliers.  Work  consists  of 
stucco  and  bnck  veneer  construction. 
Heating  and  plumbing  by  Thomas  Wal- 
ters, 288   Booth  Street. 

Port  Elgin,  Ont. 

'Ilic  construction  of  two  residences  at 
$1,500  each  is  contemplated  by  D.  J. 
Izzard.  They  will  consist  of  white 
brick  construction,  stone  foundation, 
shingle  roofing,  hot  air  heating,  electric 
lighting,  pine  floors.  The  old  buildings 
now  on  the  lot  will  be  torn  down  and 
rough  lumber  used  on  new  houses. 
Owner  will  purchase  sash,  doors,  and 
trimmings.  Work  done  by  day  labor, 
to  start  this  month. 

A.  J.  Vanderlick  contemplates  the 
erection  of  two  residences  at  $1,500 
each.  They  will  consist  of  white  brick 
construction,  shingle  roofing,  hot  air 
heating,    electric     lighting,     pine     floors. 


The  owner  will  probably  build  this  Fall 
by  day  labor. 

Preston,  Ont. 

Excavating  is  being  proceeded  with 
for  the  construction  of  a  $3,200  resi- 
dence by  Bernhardt  &  Spalding,  King 
Street.  General  contractors.  Kinzel  6: 
Sons.  To  consist  of  concrete  block  con- 
struction, concrete  foundation,  shingle 
rcjofing,  electric  lighting,  maple,  pine  and 
concrete    tlof)rs. 

Quebec,  Que. 

The  foundations  are  in  for  a  $3,000 
frame  and  brick  residence  to  be  erected 
on  St.   Luc  Street  by   F.  X.  Turcotte. 

The  foundations  are  in  for  a  $5,000 
residence  on  Second  Avenue,  Stadacona, 
lor  J.J.  Cameron.  The  general  contrac- 
tor is  J,  Bornais,  of  Limollou.  The  build- 
ing is  to  be  three  storeys  high,  of  brick 
construction. 

Excavating  is  in  progress  for  a  $5,000 
house  on  Bourliamarque  Avenue  lor 
Arthur  Frenettte,  who  will  put  up  the 
building  himself.  1  lie  house  is  to  be 
three  storeys  high,  of  brick  construc- 
tion. 

Excavating  is  being  proceeded  with 
for  the  erection,  at  an  estimated  cost  of 
$.),000,  ot  a  residence  on  Cliariesbourg 
Koad  by  Esdras  Lavoie,  288  1  hirU  Ave., 
Limollou.  Work  by  day  labor.  1  o  con- 
sist of  3  storeys,  35  x  .>o;  concrete  foun- 
dation, frame  and  bnck  construction; 
tin  and  asbestos  roofing;  hot  water  heat- 
ing. 

Excavating  is  going  on  for  the  $:i,00() 
residence  to  be  erected  on  bixth  Street, 
between  Second  and  third  .'Vvenue,  Lim- 
ollou, liy  Gab.  Hamel,  Ihird  Avenue, 
the  work  lieing  done  by  day  labor.  1  o 
consist  of  3  storeys,  ;i5  x  .i3,  concrete 
toundation,  bnck  construction,  tin  and 
asbestos  roolin.g,  electric  ligliting,  stove 
heating. 

Toronto,  Ont, 

A.  VVoolrich  is  to  put  up  a  pair  of 
two  and  a  half  storey  brick  houses  on 
.\wde  Street,  at  a  cost  of  $7,500,  and  will 
let  the  smaller  trades. 

W.  Williams  has  commenced  the  erec- 
tion of  two  two-storey,  brick,  detached 
residences  on  Morrison  Avenue,  and  will 
sublet   the   smaller  trades. 

The  foundations  of  the  detached  resi- 
dence, to  be  erected  by  R.  J.  Cole,  15 
iNorthcliffe  Boulevard,  are  in.  The  own- 
er sivperintends  construction  and  lets  tA 
smaller  trades.  To  be  of  two  storeys, 
23  X  40,  brick  construction,  shingle  roof- 
ing, electric  lighting,  hot  air  heating, 
birch  and   spruce  floors,  mantels. 

The  walls  are  going  up  of  the  pair 
of  residences  being  erected  on  Ells- 
worth Avenue  (156-8)  by  Purton  & 
Chennel,  634  Christie  Street,  at  a  cost 
of  $4,500.  The  owners  are  letting  smaller 
trades.  Structures  to  consist  of  2  stor- 
eys, 34  X  42;  brick  construction;  gas 
lighting;  hot  air  heating;  birch  and 
spruce   floors. 

T.  J.  Allen,  48  Oakmont  Road,  is  erect- 
ing a  pair  of  residences  on  Boon  Ave., 
at  a  cost  of  $3,600,  the  work  having  now 
reached  the  stage  of  flooring.  They  arc 
to  consist  of  2  storeys,  34  x  42;  brick 
construction.  Plumbing  is  by  G.  Ham- 
ilton &  Company,  494  Dundas  Street. 
Owner  is  still  receiving  tenders  for 
other   trades. 

Excavating  is  going  on  for  a  detached 
residence  to  be  erected  on  Lauder  Ave. 
by   W.    Edmonds,   10   Biggar  .Xvenue,  at 
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a  cost  of  $5,000,  to  consist  of  S'A  storeys, 
34  X  :)4,  hrick  construction,  hot  water 
licatinK.  Tile  owner  will  let  smaller 
trades. 

Plans  arc  drawn  and  tenders  open 
for  the  erccticjn  of  a  pair  of  residences 
on  Hope  Street  at  a  cost  of  Sn.OOO. 
Owner  and  general  contractor,  who  is 
also  doinji;  the  carpentry  and  plunihinK. 
C.  A.  Drew.  111»  Nairn  Street.  Tenders 
are  wanted  on  all  other  trades.  Hiiild- 
inRS  to  consist  of  a  storeys,  hrick  con- 
.struction,  hot  air  heatinK.  Kas  and  elec- 
tric liKluinK,  lime  and  sand  plastering, 
mantels.     Work  has  not  yet  been  started. 

ExcavatinK  is  going  on  for  the  erec- 
tion of  a  $:i.000  residence  on  Mount 
koyal  Avenue  l)y  Kohert  Stevenson,  1127 
Indian  Koad,  who  will  sub-let  smaller 
trades.  To  be  of  'i'/i  stores,  brick  con- 
struction, hot  water  heating,  shingle 
sooling,  electric  lighting,  lime  and  sand 
plastering. 

Excavating  is  being  proceeded  with 
on  Thome  (.'rescent.  for  the  erection  of 
a  residence  by  J.  Edmonds,  71  Oakwood 
.\venue,  to  cost  $-l.00()  and  to  be  of  2''j 
storeys,  brick  construction,  hot  water 
heating,  gas  and  electric  ligliting.  shingle 
rooting.  Owner  will  su1)-let  smaller 
trades. 

Work  is  to  lie  comiiiencc<l  at  once 
on  the  two  detached  residences  to  be 
erected  by  L.  Bailey,  owner,  in  trust, 
.iO  (ilenholme  Avenue,  who  will  sub  let 
to  smaller  trades.  They  are  to  consist 
of  two  storeys,  20  x  42,  lirick  construc- 
tion and  foundation,  shingle  rooting,  hot 
water  heating,  electric  and   gas  lighting. 

Winnipeg,  Man. 

'I'lu-  $t,.">oo  residence,  under  construc- 
ti<in  liy  k.  C.  Mitchell,  :il2  I'lorence  Ave- 
nue, has  now  been  roofed.  Plumbing 
and  heating  are  lieing  done  by  C.  C. 
Young  Company.  I^imited.  tOSO  McDer- 
niot  Avenue;  electrical  tittin.gs.  X.  Mac- 
Donald,  2S0  Bartlett  .Avenue;  painting 
by  the  general  contractor. 

Work  is  in  progress  on  the  .$:i,500 
residence  under  erection  on  Kathgar  St.. 
between  Nassau  and  John  Streets,  by 
W.  Parker,  47:i  Heresford  Avenue.  The 
building  is  to  be  of  two  storeys,  24  x  :)S. 
stone  foundation,  frame  construction, 
electric  lighting,  shingle  rooting,  hot 
water  heating. 

CONTRACTS  AWARDED. 

London,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  $(>,000 
residence  which  W.  1).  Thomas  is  erect- 
ing on  William  Street  according  to  plans 
prepared  by  J.  \',  Monro,  architect,  of 
this  city: — plastering,  .\.  Dowell;  (laint- 
ing  an(l  glazing.  George  Burdick;  roof- 
ing, j.  Whittaker;  heating  and  plumbing, 
1..  .1.  O'Dell— all  of  Toronto. 

Ottawa.  Ont. 

The  contract  for  the  alterations  and 
additions  to  the  residence  on  Witbrod 
Street -of  J.  .\.  llcdlirook,  2.')  flitT  Street, 
at  a  cost  of  $7,000.  has  been  avvardeil  to 
S.  \\  Smith.  44S  Mcl.eod  Street,  .\rclii- 
tect.  J.  .Mbert  Ewarl,  Booth  Building. 
.Sparks  Street.  The  work  consists  of 
concrete  block  and  brick  construction, 
stone  foundation,  tar  and  gravel  rooting, 
hot   water   heating,   electric   lighting. 

Toronto,  Ont. 

In  connection  with  the  residence  be- 
ing erected  on  Neville  Park  Boulevard 
by  J,  T.  Moore,   ;i0   Brookmount   Koad, 


the  following  contracts  have  been  let: — 
plumbing,  DufTart  Bros.,  862  Kingston 
Road;  heating.  Pease  Foundry  Company, 
118  King  Street  E.;  plastering,  E.  Bur- 
idge,  :iU5  Woodbine  Avenue;  painting,  G. 
Over,  39U  Woodbine  Avenue;  electrical 
work,  A.  Partridge,  11  Wayland  .\venue. 

The  contract  for  plumbing  and  heat- 
ing at  the  residence  built  on  Fine  Cres- 
cent for  W.  M.  Miskelly,  174  Victor 
Avenue,  has  been  let  to  James  Fiddis, 
GO  Wineva  Avenue,  the  contract  for  elec- 
trical work  to  Dawson  &  Palmer,  276 
Waverley  Road,  and  for  plastering  to  S. 
J.   Bailey,   7:i   Bedford   Park  Avenue. 

J.  M.  Heale,  61  Oakmount  Road,  has 
let  the  contract  for  plastering  a  resi- 
dence erected  on  Indian  Road  to  James 
Robertson,  61.5   Lansdowne  Avenue. 

In  connection  with  the  residence  erect- 
ed at  56  Indian  Grove,  for  Morden  Neil- 
son,  :ill  Gladstone  ,\ve.,  the  contract  for 
electrical  work  has  been  let  to  W.  B.  Gib- 
son, 27  Colborne  Street,  and  for  concrete 
work  to  the  Ramsay  Construction  Com- 
npay,  :i7  Indian   Road  Crescent. 

The  general,  carpentry  and  masonry 
contracts  for  the  erection  of  an  addi- 
tion to  the  residence  at  Wrentham  Place 
and  Roxborough  Street  -E.  for  R.  .\. 
Beggs,  Confederation  Life  Building,  have 
been  let  to  W.  A.  Nixon,  146  Ossington 
Avenue.  Approximate  cost.  $6,000.  Brick 
construction,  shingle  roofing. 

In  connection  with  the  residence  and 
garage  in  course  of  erection  on  Con- 
naught  .Avenue,  York  Township,  for  E. 
B.  \arey,  142  Melgund  Road,  the  car- 
pentry contract  has  been  awarded  to 
P.  A.  Schwalm,  460  Shaw  Street,  the  con- 
tract for  heating  and  plumbing  to  Robert 
Ross,  1349  Queen  Street  W..  and  for 
electrical  work  to  Edwards  &  Coley,  655 
Dupont  Street. 

The  contract  for  plastering  the  resi- 
dence erected  at  34  Bracondale  Hill 
Road  for  W.  Murray.  73  Forest  Hill 
Road,  has  been  let  to  H.  G.  Finbow,  496 
Manning  Avenue, 

In  connection  with  the  residence  built 
on  Wightman  .Avenue  by  Playter  & 
Chapman.  176  Dan  forth  .Avenue,  the  con- 
tract for  plastering  has  been  let  to  C. 
W.  Baldwin,  1026  Gerrard  Street  East. 

In  connection  with  the  residence  built 
at  ".Mi  Balsam  .Avenue  by  George  M.  Mar- 
tin, 100  Wood  Street,  the  heating,  plumb- 
ing and  electrical  contract  has  been  let 
to  Hillier  &  Company.  2199  Queen  Street 
E.,  and  the  plastering  contract  to  White 
Bros.,  55  Hunter  Street.  Painting  not 
let. 

The  general  contract  for  the  erection 
of  a  pair  of  residences  at  29  .Auburn 
.Avenue  for  Miss  E.  Dickens,  101  Glou- 
cester Street,  has  been  let  to  J.  J.  Leg- 
gatt.  82  .Auburn  .Avenue.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing.    Estimated   cost,  $3, .500. 

Westmount,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  built 
on  Edgehill  .Avenue  for  C.  W,  Tinling. 
4.56  MacKay  Street: — masonry,  carpen- 
try and  plastering.  .A.  K.  Hutchison,  New 
Rirks  Building;  tiling.  James  Walker 
Hardware  Company.  Limited.  253  St. 
James  Street;  rooting,  Richardson.  Sini- 
ard  &  Company.  745  Clarke  Street;  heat- 
ing and  plumbing.  J.  Campbell.  456  Guy 
Street;  electrical  work.  \'incent  &  Say 
Electric  Company.  25  Union  .Avenue. 

The  contract  for  electrical  work  at 
the  residence  built  at  Redfern  and  West- 


mount  .Avenues  by  J.  Quinlan,  4412  St. 
Catherine  Street,  Montreal,  has  been  let 
to  McDonald  &  Wilson  Company,  Limit- 
ed, 99   Druminond  Street. 

Wiarton,  Ont. 

Work  has  been  commenced  on  the 
erection  of  a  rectory  in  connection  with 
Trinity  Church.  The  masonry  contract 
has  been  let  to  F.  Robertson  and  the  car- 
pentry contract  to  G.  Hurbut.  Approxi- 
mate cost.  $3,500.  .A  quantity  of  stone 
is   required. 


Power   Plants,   Electricity  and 
Telephones 

Beverly  Towrnship,  Ont. 

The  ratepayers  have  approved  a  by- 
law to  raise  $4. .500  for  the  installation 
of  the  hydro-electric  system.  W.  Wood, 
of  Rocton,  is  Clerk  to  the  Township 
Council. 

Govan,  Sask. 

The  Scandinavian  Rural  Telephone 
Company,  Limited,  have  let  the  contract 
for  the  construction  of  their  system  to 
Brown  &  McKenzie.  Regina.  at  $3,400. 
I'"quipment   has  been  purchased. 

Guelph,  Ont. 

The  walls  of  the  $22,000  telephone 
building  on  Cork  Street  are  up.  The 
building  is  under  the  construction  of 
the  general  contractors.  P.  H.  Secord 
and  Sons,  Limited,  133  Nelson  Street. 
•  for  the  Bell  Telephone  Company  (head 
ofhce,  Montreal),  and  will  be  of  two 
storeys.  33  x  52.  Galvanized  iron  and 
rooting  by  Turnbull  &  Cutcliffe.  care 
general   contracttor. 

Listowel,  Ont. 

\'ote  is  to  be  taken  on  .August  21st 
on  a  by-law  authorizing  the  installation 
of  hydro-electric  system  at  a  cost  of 
$6,600.     Town  Clerk.  Wni.  Bright. 

Milverton,   Ont. 

.A  by-law  was  submitted  by  the  Town 
Council  and  carried  on  July  30ch.  for 
the  installation  of  Hydro-Electric  Sys- 
tem. Town  Clerk.  W.  D.  Weir. 

Mount  Forest,  Sask. 

.An  extension  of  the  telephone  system, 
to  cost  $11.0<H».  is  contemplated  by  the 
Mount  Forest  Rural  Telephone  Com- 
pany (Secretary.  I.  .A.  Monsees).  The 
line  is  t<)  be  approximately  40  miles  long. 
88  circuit  miles  of  wire  connecting  Mc- 
fort.  Mount  Forest,  Bagley  and  Brock- 
inglon. 

Palmerston,  Ont 

.A  by-law  has  been  carried  to  intro- 
duce the  hydro-electric  system.  Town 
(.  Icrk.   H.   Hyndman. 

Southampton,  Ont. 

.A  by-law  providing  for  the  installation 
of  a  hydro-electric  system  at  an  approxi- 
mate cost  of  $13,000  will  be  submittrd 
shortly.     Town  Clerk.  J.  C.   Eskfurd. 

St.  Hilaire,  Que. 

Tenders  are  open  and  will  be  received 
by  the  Municipal  Council  up  to  6  p.m.. 
.August  23rd,  for  the  construction  of  an 
electric  lighting  system.  Plans  and  speci- 
fications are  with  the  Secretary-Trea- 
surer. J.  E.  M.  Desrochers. 

CONTRACTS  AWARDED 

Beaverdale,  Sask. 

In  connection  with  the  telephone  sys- 
tem,   owned     by     the     Creekside     Rural 
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Telephone  Company,  Limited  (Sec-y.- 
Treasurer,  A,  L.  Ashdown),  the  contract 
has  been  awarded  to  Houston  TaUnian 
Company,  Regina.  at  a  cost  of  $4,952. 
The   contractor  will   purchase   material. 

Winnipeg,  Man. 

The  following  contracts  have  been 
awarded  in  connection  with  the  telephone 
building  which  is  being  erected  here  by 
the  Bell  Telephone  Company  at  a  cost 
of  $45,000:— roofing,  G.  W.  Reed  &  Com- 
pany, Montreal;  architectural  ironwork, 
John  Watson  &  Son.  Montreal.  The 
architect  for  the  building  is  W.  J.  Car- 
michael,  Montreal,  and  the  general  con- 
tractors are  Anglins,   Limited,   Montreal. 


Fires 

Bridgeburg,  Ont. 

The  barn  owned  by  Jonas  Sherk,  of 
this  town,  was  destroyed  l)y  fire  last 
week,  at  a  loss  of  $4,000. 

Burlington,  Ont. 

The  store  owned  by  Taylor  Brothers, 
of  this  town,  was  destroyed  by  fire  last 
week,   at  a  loss  of  $4,000. 

Bury,  Que. 

L.  H.  Martin's  sawmill  has  been  des- 
troyed by  fire,  with  a  loss  of  $8,000. 
Owner  will  rebuild.  Machinery  will  be 
required. 

Centreville,  Ont. 

A  barn  belonging  to  Alonzo  Johnston 
has  been  totally  destroyed  by  fire.  Loss 
partly  covered  by  insurance. 

Fredericton,   N.   B. 

A.  E.  Kilburn's  residence  and  barn  on 
the  Woodstock  Road  have  been  com- 
pletely destroyed   by   fire.     Loss,  $5,000. 

Glace  Easy,  N.  S. 

The  residence  and  store  of  Morris  Sil- 
ber,  Reserve  Street,  has  been  burnt  down 
and  totally  destroyed,  the  loss  amount- 
ing to  $2,500. 

Gravenhurst,  Ont. 

The  boat-building  plant  of  H.  Ditch- 
burn  &  Company,  Muskoka  Wharf,  has 
been  partially  destroyed  by   fire. 

Hartland,  N.  B.  (near) 

A  residence  owned  by  Isaac  More- 
house has  been  totally  destroyed  by 
fire. 

Junetown,  Ont. 

Fire  has  destroyed  the  residence  of 
J.  A.  Herbison.  Loss,  $:i,000,  partially 
insured. 

Knowlton,   Que. 

Fire  has  destroyed  the  Y.  M.  C.  A. 
Building,  causing  loss  to  the  extent  of 
$2,S00.     Matron,  Miss  Strathy. 

L'Assomption,  Que. 

A  carriage  factory  owned  by  T.  Bedard 
Company  was  destroyed  by  fire,  at  a 
loss  of  $8,000.  The  owner  will  rebuild 
and  require  machinery. 

Leamington,  Ont. 

A  residence  and  barn  belonging  to  A. 
E.  Reach,  Concession  C,  have  been  des- 
troyed  by   fire.      Loss  $:i,000. 

Mitchell,  Ont. 

W.   G.   Wills'   theatre  has  been   totally 
destroyed  by  fire. 
Norland,  Ont. 

Fire  has  totally  destroyed  James 
Bryant's  sawmill. 

North  Bay,  Ont. 

The  Gordon   Lumber  Company,  Gaelic 


Bay,  have  suffered  the  loss  of  their  saw 
mill,  the  destruction  by  fire  amounting 
to  a  loss  of  $150,000,  which  is  covered 
by  insurance  to  the  extent  of  $75,000. 

Oneida  Township,  Ont. 

Fire  has  destroyed  a  barn  belonging 
to  E.  Herod,  Caledonia.  Loss,  $3,000,  in- 
surance $2,000.  Owner  will  build  a  barn 
of  steel   construction. 

Ottawa,  Ont. 

Stables,  owned  by  the  Ottawa  Trans- 
fer Company,  Lisgar  Street,  have  been 
damaged  by  fire.  The  loss.  $3,000,  is 
covered  by  insurance. 

Ponoka,  Alta. 

The  flour  mill  belonging  to  Alexander 
&  Tugnian  has  been  destroyed  by  fire. 
Loss   $5,000. 

Port  Moody,  B.C. 

The  residence  owned  by  Mr.  James 
Latta,  George  Street,  has  been  com- 
pletely destroyed  by  fire.   Partly  insured. 

Rosedale,  B.  C. 

.•\  shingle  mill  owned  by  Messrs.  Lang 
&  Rodd  was  damaged  by  fire,  the  loss 
amounting  to  $4,000. 

St.  Gerard  Magella,  Que. 

Jean  Carreau's  residence  and  stable 
have  been  gutted  by  fire,  with  a  loss  of 
$5,000. 

St.  Johns,  Que. 

Mr.  C.  Pontre  has  had  his  barn  and 
stables  totally  destroyed  by  fire,  the  loss 
amounting   to   $4,000.      Partly   insured. 

Sudbury,  Ont. 

Fire  has  destroyed  two  residences  and 
a  barn  on  Station  Street,  belonging  to 
I'eter  Taylor  and   Marko   Genaro. 

Warren,  Ont. 

.-\  l)usiness  block  and  a  number  of  res- 
idences have  been  destroyed  by  fire. 
Approximate  loss,  $100,000.  Owners,  E. 
Langlois.  residence;  D.  Laporte,  hotel; 
S.  Soufrine,  store;  M.  J.  Dubeau,  post 
office;  M.  Burke,  store;  H.  H.  Roy,  store 
and  residence;  A.  Parisen,  residence; 
Mrs.  Chartier,  residence;  A.  E.  Partei- 
shck,  residence;  Boyd  &  Roy,  machin- 
ery shed  and  office. 

Welland,   Ont. 

Fire  has  destroyed  four  residences  on 
Second  Street,  the  property  of  William 
Mitchell,  Aqueduct  Street.  Loss,  $5,000, 
partially  insured. 

Mr.  Samuel  L.  Lambert  suffered  the 
loss  of  his  roller  rink  on  .  Dennistoun 
Street,  totally  destroyed  by  fire  at  a  loss 
of  $5,000.  Insurance  covers  the  damage 
to  an  extent  of  $:i,000.  It  is  expected 
that  the  rink  will  be   rebuilt. 

Westmount,  Que. 

The  residence  1160-8  Selby  Street,  part 
owned  by  Mr.  11.  J.  Ross,  180  St.  James 
Street,  Montreal,  has  been  destroyed  by 
fire.  Repairs  will  be  made  shortly.  The 
loss  is  to  the  extent  of  $4,000. 


equipment    necessary    for    the    manufac- 
ture of  oils  and  tanning  fluids. 

Moncton,  N.  B. 

Prices  on  a  planer,  with  calking  knives, 
and  on  a  75-ton  engine,  standard  gauge, 
are  being  received  by  E.  R.  Reid,  Man- 
ager of  the  Minto  Hotel. 

A.  R.  C.  Clarke  &  Son,  51  Water  Street, 
are  receiving  prices  on  a  trencher  and 
small  steam  shovel  for  water  and  sewer- 
age work. 

Montreal,  Que. 

S.  &  A.  Brochu.  294  St.  Catherine  St. 
E.,  are  receiving  prices  and  other  in- 
formation with  respect  to  brick,  cement, 
concrete  mixers,  glass,  lumber,  sky- 
lights, wood  and  graphite  paint,  plumb- 
ing fixtures  and  woodworking  machinery. 

Ottawa,  Ont. 

The  Department  of  Marine'&  Fisheries, 
Ottawa,  will  receive  tenders  until  Aug- 
ust Kith  for  the  construction  of  a  wooden 
lighthouse  on  concrete  piers  at  McQues- 
tion  Point,  Renfrew  County.  Plans  at 
office  of  the  Department,  and  at  the  Post 
Offices,  Pembroke,  Arnprior,  Renfrew, 
and  Fort  William,  Pontiac  County,  Que. 

Sandstone,  Alta. 

The  Southern  .Vlberta  Refineries,  Lim- 
ited, Lougheed  Building,  Calgary,  are 
receiving  prices  on  machinery  necessary 
for  oil  refining. 

Trois  Pistoles,   Que. 

J.  H.  Morine  et  Fils  are  receiving 
prices  and  other  information  with  regard 
to  cement,  steel,  metal  lath,  screens, 
seating,  hot  xyater  boilers,  hot  air  fur- 
naces, pine  and  bass  lumber,  metal  shut- 
ters and  woodworking  machinery. 

Winnipeg,  Man. 

Josie  &  McLeod,  49  Gertie  Street,  are 
receiving  prices  and  catalogues  on  hot 
water  boilers,  black,  galvanized  and  cast 
iron  pipes,  J^-inch  to  4-inch,  hydraulic 
pumps,  cast  and  galvanized  iron  fittings, 
radiation  and  valves. 


Miscellaneous 

Clinton,  Ont. 

Byam  &  Sutter  are  receiving  prices  on 
fireproof  roofing  and  Brantford  artificial 
green  roofing  tile. 

London,  Ont. 

J.  ^'(lkum,  care  of  Hyman's  Tannery, 
will    be    in    the    market    shortly    for    all 


Market  for  Machinery  in   Switzerland 

Perhaps  never  before  in  the  history  of 
Switzerland  has  there  existed  such  pro- 
mise for  independent  commercial  pro- 
.uress  as  at  present.  The  state  of  war, 
involving  the  principal  nations  of 
luirope,  is  responsible  for  much  opti- 
mism   in    that    country. 

Many  Swiss  firms  which  have  been 
dependent  upon  European  representa- 
tives in  surrounding  countries  for  pro- 
ducts coming  from  the  Orient,  England, 
and  America,  how  look  forward  to  inde- 
liendence  when  seeking  to  supply  their 
own  demands  through  importation.  They 
believe  that  the  time  has  arrived  when 
it  will  be  mutually  advanta,geous  for  .Am- 
erican manufacturers  and  exporters  and 
.Swiss  buyers  to  establish  direct  connec- 
tions. 

Increasing  demands  are  now  being 
nuide  upon  foreign  representatives  in 
Switzerland  for  .American  goods,  and  in- 
dications are  that  they  will  continue  to 
grow.  One  importer  of  American  ma- 
chines and  machine  tools  states  that  his 
firm  is  receiving  many  substantial  orders 
for  .American  products,  whereas  goods 
manufactured  on  the  continent  of  Europe 
were  formerly  in  demand.  He  believes 
that  during  the  war  and  for  some  time 
afterwards  orders  will  be  placed  in  Switz- 
erland for  machinery  and  tools  which 
have  previously  been  given  direct  to  fac- 
tories in  surrounding  countries. 
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Civic  Stock-Taking 

IN  most  coniinercial  undertakings  it  is  necessary  to 
take  stock  at  least  once  a  year,  and  in  all  con- 
cerns it  is  essential  that  this  should  be  done  as 
fretjuently  as  possible.  This  condition  applies 
with  equal  force  to  civic  matters — for,  after  all,  the 
business  of  a  city  should  be  conducted  like  a  large 
commercial  undertaking. 

When  times  are  prosperous  and  money  is  fairly 
plentiful,  there  is  a  tendency  to  cast  aside  considera- 
tions of  conservative  progress.  There  is  an  impatience 
for  rapid  develoi)mcnt,  and  the  person  who  advocates 
more  investigation  into  civic  affairs  when  business  is 
brisk  is  ai)t  to  be  thought  something  akin  to  a  knocker. 

Now,  however,  with  a  serious  check  in  the  ex- 
penditure of  money  t>n  new  works,  owing  to  the  war 
and  the  depression,  it  is  worth  while  thinking  over 
civic  problems  and  striking  a  balance  sheet  to  show 
how  the  city  stands — financially,  ethically,  and  other- 
wise. This  is  the  time  f<jr  mature  consideration  of  the 
needs  of  a  city,  and  how  best  to  attain  them.  This  is 
the  time,  also,  for  engineers  to  investigate  thoroughly 
])roblems  of  pure  water  supply,  efficient  sewage  treat- 
ment, economical  construction  of  roads  and  streets, 
satisfactory  disposal  of  refuse,  and  so  on.  When  the 
engineers  are  busy  there  is  little  time  for  study  and 
investigation,  or  for  comparing  the  results  obtained 
in  their  cities  with  others.  But  in  periods  like  the  pre- 
sent an  excellent  opportunity  is  afforded  for  inquiries 
and  comparisons. 

It  is  by  judicious  correlation  of  data  bearing  on 
any  branch  of  work  that  a  reliable  judgment  as  to  the 
value  received  can  be  arrived  at.  If  such  comparisons 
and  studies  are  not  made  the  authorities  may  continue 
to  perform  their  duties  with  an  agreeable  complacency 
to  themselves,  although  others  may  observe  the  lack 
of  efficiency  and  economy. 

When  Aldermen  take  a  personal  and  intelligent 
interest  in  the  affairs  of  a  city,  and  devote  as  much 
time  as  possible  to  the  study  of  the  problems  which 
have  to  be  encountered,  then  the  Engineer's  labors 
also  will  be  appreciated.  And  the  Engineer  in  most 
instances  will  welcome  the  individual  consideration  of 
Aldermen,  as  it  tends  to  unite  them  in  their  combined 
efforts  to  serve  the  citizens.  It  is  the  spasmodic  and 
erratic  manifestation  of  peculiar  interest  on  the  part 
of  some  Aldermen  that  disconcerts  the  officials,  and 
often  takes  the  heart  out  of  them.  The  business  of  city 
administration  cannot  be  learned  by  simply  getting 
elected,  or  by  casual  inquiries ;  it  needs  persistent 
study,  for  each  day  brings  new  requirements,  and  each 
event  produces  new  developments. 

After  a  period  of  strenuous  growth  and  great  pros- 
perity, our  cities  will  do  well  to  utilize  the  present 
(|uiet  time  to  take  stock  of  what  has  been  done,  and 
what  is  required  to  be  done.  It  is  well  that  the  rate- 
payers should  have  a  clear  conception  of  what  they 
own,  what  changes  have  been  wrought  in  the  last  few 
years,  and  generally  to  know  what  the  authorities  and 
their  offici"  Is  have  done  on  their  behalf  And  having 
established  ;>  firm  g.ip  of  the  situation,  with  its  jx.ssi- 
bilities  and  duties,  then  those  who  have  labored  faith- 
fully and  well  in  the  interests  and  welfare  of  the  citi- 
zens should  be  encouraged  to  continue  in  their  good 
work. 

It  is  often  found,  when  stock-taking,  that  some 
deadvvood  has  accumulated — that  some  parts  of  a  ma- 
chine are  not  maintained  as  carefully  as  others,  or  that 
some  department  has  conducted  its  business  with  effi- 
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ciency  and  great  economy.  The  weakness  and  lack  of 
co-ordination  of  some  branches  will  be  discovered,  and 
the  power  of  others  will  shine  out.  But  it  is  often  at 
stock-taking  that  these  conditions  are  established. 

The  Municipal  Engineer  who  takes  pride  in  his 
profession  and  the  achievements  of  his  department  has 
nothing  to  conceal.  Stock-taking  to  him  will  be  a 
source  of  pleasure  and  satisfaction,  for  he  knows  that 
when  properly  conducted  it  will  reveal  many  things 
that  should  be  known — as  that  the  water-works  are 


maintained  in  excellent  condition,  and  the  cost,  both 
capital  and  ordinary,  is  kept  low ;  that  the  sewage 
treatment  works  are  operated  with  care  and  intelli- 
gence, jjroducing  an  effluent  of  satisfactory  quality ; 
and  that  the  streets  and  roads  are  not  more  holey  than 
good,  but  are  kept  in  excellent  condition,  adding  ma- 
terially to  the  aesthetical  side  of  the  city. 

Municipal  works  can  be  operated  as  economically 
as  any  other  works — provided,  of  course,  the  ofificials 
are  given  a  free  hand  to  do  their  best. 


Tunnel  Construction  in  Flood  Time 

Specially  contributed  by  Paul  Seurot,  Consulting  Engineer,  Montreal 

ntention  in  this  article  to  show 


IT  is  the  writer's 
how  a  subaqueous  tunnel  under  construction  is 
comparatively  immune  from  the  dangers  attend- 
ing an  unusual  flood.  Floods  within  a  subaque- 
ous tunnel  are  not  unusual  happenings.  They  are  one 
of  the  necessary  evils  of  this  type  of  construction  and 
are  ordinarily  the  result  of  a  "blow,"  i.e.,  a  sudden 
escape  of  compressed  air  through  the  face  and  the  river 


In  the  distance  there  may  be  seen  the  traveUing  crane  over  Shaft  A 

under  water.    The  building  to  the  left  is  occupied  by  the  various 

departments  of  the  Foreign  Office.    When  compressed 

air  blew  out  a  water  spout  was  thrown  on 

the  roof  of  this  building. 

bed,  with  a  consequent  inrush  of  water  through  the 
shield  and  into  the  heading.  In  the  particular  instance 
discussed  in  this  article,  however,  the  tunnel  was  flood- 
ed by  water  coming,  at  the  rear,  through  the  shaft  and 
the  approaches. 

The  tunnel  under  construction,  known  as  the  In- 
valides-Concorde  Tunnel,  was  a  section  of  the  Paris 
Metropolitan  Subway,  passing  under  the  Seine,  be- 
tween the  Concorde  and  Alexander  Bridges.  Its 
length,  including  approaches,  was  2,743  feet.  It  was 
circular  in  section,  25  ft.  6  in.  in  diameter,  and  the 
gradient  of  the  approaches  was  five  per  cent.  Work 
had  been  prosecuted  from  two  shafts,  A  and  B,  on 
the  left  and  right  banks  of  the  river  respectively. 

About  January  10th,  1910,  the  Seine  began  to  rise 
slowly,  but  there  was  nothing  unusual  about  it.  From 
all  over  the  country,  however,  there  were  reports  of 
continued  rains  which  had  so  saturated  the  ground  that 
there  was  a  fear  of  heavy  floods. 

On  the  20th  of  January,  the  water  level  had  risen 
from  datum  27.10  to  elevation  30.00,  9  ft.  6  ins.  above 
normal.     The  intersection  of  the  streets  back  of  the 


plant  and  shaft  A  is  820  ft.  from  the  water  edge  when 
at  the  normal  level,  and  its  elevation  is  30.846,  or,  in 
normal  conditions,  12  ft.  3^  ins.  above  datum.  The 
shaft  itself  was  689  feet  from  the  water  edge  and  its 
curb  at  about  the  same  level,  12  ft.  3j/^  ins.  above  river 
datum.  On  January  22nd  the  river  rose  to  elevation 
31.50,  25%  ins.  above  the  street  and  shaft  level,  and 
the  water  began  to  back  up  through  the  sewer  man- 
holes and  invade  the  streets  and  the  works  yards.  Men 
were  set  to  work  building  dams  across  the  streets  and 
around  the  site  of  the  plant  to  save  the  works. 

On  the  right  bank  of  the  river,  the  heading  had 
already  been  invaded  through  the  Nord-Sud  Com- 
pany's tunnels.  This  company,  which  now  operates 
the  Nord-Sud  Railway,  was  flooded  through  the  burst- 
ing of  a  large  trunk  sewer.  The  water  poured  in  their 
works  for  a  distance  of  2)^  luiles.  Near  the  Made- 
leine, this  company's  tunnels  pass  over  the  line  No.  8, 
of  which  the  Invalide-Concorde  tunnel  is  a  portion. 
From  the  Madeleine  overhead  crossing,  the  water 
poured  in  the  works  of  line  No.  8  and  came  down 
towards  shaft  B  until  it  reached  the  level  of  the  river. 
Gangs  of  men  had  been  set  to  work  erecting  dams  in 
the  tunnels  between  the  Concorde  and  the  Madeleine, 
but  the  difference  of  levels  was  such  that  in  order  to 
stem  the  invading  torrents  it  would  have  been  neces- 
sary to  wall  up  the  tunnels  entirely,  and  there  was  no 
time  for  it.  In  the  compressed  air,  the  heading  had 
been  pushed  well  under  the  river  bed,  and  work  was 
going  on  without  any  trouble.  However,  as  the  water 
was  still  rising  and  threatened  every  minute  to  flow 
from  the  streets  into  the  shaft,  it  was  deemed  prudent 
to  get  the  men  out  of  the  heading,  as  they  might  be 
trapped  in.  Before  leaving  the  heading,  however,  it 
was  thoroughly  grouted  up.  It  was  the  intention,  if 
the  compressor  plant  did  not  fail,  to  keep  the  pressure 
in  the  tube  and  save  the  heading. 

Meanwhile  the  water  kept  rising  rapidly.  At  the 
Pont  Mirabeau,  where  line  No.  8  crosses  the  Seine  a 
second  time,  and  where  the  work  was  being  executed 
by  caissons,  the  plant  was  under  water,  and  the  inter- 
vening two  and  a  half  miles  of  finished  or  partly  fin- 
ished tunnels  were  threatened  by  the  inundation.  Part 
of  them  was  already  flooded,  and  men  were  busy  erect- 
ing dams  along  the  line — particularly  at  the  high  point 
of  the  profile  between  the  two  subaqueous  tunnels. 

On  January  26th,  the  water  level  was  33.02,  or  7  ft. 
154  in-  above  the  level  of  the  street  and  of  the  works' 
site.  Most  of  the  pumps,  dynamos,  and  other  machin- 
ery had  been  hoisted  up  and  removed  to  places  of 
safety.  The  dams  surrounding  the  shaft  and  part  of 
the  plant  were  still  holding.  Down  in  the  tunnel, 
some  of  the  dams  erected  about  a  mile  up  had  been 
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partly  carried  away  and  the  water  was  beginning  to 
flow  in  the  masonry  approach. 

On  the  right  bank,  the  troops  had  built  earthen 
dams  on  the  Place  de  la  Concorde  to  protect  the  rue 
Royale,  and  with  sand  bags  had  raised  the  parapet 
wall,  above  the  to])  of  which  the  water  had  already 
risen  ;  but  it  was  useless  as  far  as  shaft  B  and  the  work 
on  that  side  of  the  river  were  concerned.  The  water, 
stemmed  a  while  on  the  river  side,  came  from  the 
sewers  and  through  the  Metropolitan  tunnels.  The 
Champs-Elysees  was  transformed  into  a  huge  lake, 
and  the  entire  works  were  flooded. 

On  the  other  side  the  c(jnipressors  were  still  work- 
ing and  the  heading  was  safe.  Water  was  beginning  to 
invade  the  lower  part  of  the  Invalides  .Station  of  the 
Western  Railway  adjoining  the  plant.  For  more  than 
three  miles,  this  railway  follows  the  shore  of  the  river 
in  a  deep  cut.  Early  on  January  26th  this  cut  was 
flooded  and  in  the  afternoon  the  water  backing  up  to 
the  station  burst  in  the  street  and  flooded  the  tunnel 
site,  carrying  all  dams  and  i)rotective  works.  Three 
compressors  were  running  and  the  pressure  was  main- 
tained s<j  as  to  equilibrate  the  hydrostatic  pressure  at 
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The  tunnel    when  the  water  level  h.id  bten  lowered  sufficiently  to 
permit  ot  salvage  work. 

the  face,  but  the  pressure  of  the  water  above  the  sills 
of  the  lock  doors  on  the  normal  air  side  as  the  danger 
now  was  that  this  ])ressure  would  tend  to  burst  open 
the  doors  and  invade  the  heading.  Orders  were  given 
to  raise  the  air  pressure  as  the  level  of  the  water  would 
rise.  At  2  a.m.  on  January  27th  the  water  level  came 
tip  to  elevation  33.20;  a  fourth  compressor  was  set  to 
work  and  the  pressure  kei)t  at  two  atmospheres.  At 
3  a.m.  the  electric  current  gave  out.  One  of  the  two 
electric  plants  sui)i)lyiiig  the  jjower  had  had  its  cables 
broken  or  short  circuited  through  the  flooded  ducts 
in  the  streets  and  the  other  plant  was  submerged. 

Through  the  ever-increasing  head  of  water,  no  longer 
checked  by  the  air  iiressure.  the  lock  doors  probably 
opened.  At  that  instant,  and  with  a  loud  report,  the 
air  burst  out  and  through  the  open  shaft  hurled  a  col- 
unm  of  water,  as  a  spout,  60  feet  in  the  air,  onto  the 
roof  of  the  Foreign  Office  building  fronting  on  the 
other  side  of  the  street — shown  in  one  of  the  illus- 
trations. The  pressure  fell  rapidly  from  3.30  a.m.  un- 
til 5  a.m.,  when  the  recording  gauge  showed  a  pressure 
of  1.5  lbs.     .\t  8  a.m.  it  had  fallen  to  zero. 

The  next  day  the  water  level  reached  its  maxinuuii 
at  elevation  33.50,  which  is  21  feet  above  the  normal 


river  datum  and  8  ft.  8>^  ins.  above  the  street  level  at 
the  works'  site  and  above  the  top  of  shaft  A. 

On  January  31st  the  water  began  to  recede  slowly 
from  the  Esplanade  and  streets  surrounding  the  works. 
On  February  10  one  of  the  electric  plants  was  able  to 
make  some  temporary  connection  and  to  furnish  some 
power.  Pumps  were  set  to  work,  but  it  was  done  slow- 
ly and  cautiously,  so  as  not  to  overtax  the  capacity  of 
the  sewers  into  which  the  flood  water  from  the  cellars, 
basements  and  tunnels  of  the  entire  district  was  being 
emptied. 

In  the  present  case,  the  tunnel  being  the  lowest 
point  on  the  profile  for  a  mile  and  a  half  in  both  direc- 
tions, it  came  to  the  lot  of  the  contractors  to  pump  the 
water  from  their  work  as  well  as  from  adjoining  sec- 
tions. Of  course,  all  of  this  was  done  at  the  expense 
of  the  city,  a  special  appropriation  being  set  aside  to 
cover  this  extra  work,  as  well  as  to  indemnify  the  con- 
tractors for  all  just  and  proved  losses  due  to  the  in- 
undation. 

Another  serious  problem  was  facing  Paris  and  a 
great  part  of  the  country — a  shortage  of  pumps. 

All  available  i)umps  were  requisitioned  by  the  army 
and  by  the  public  services,  and  were  bought  or  hired 
by  the  Metropolitan  Railway,  by  other  railway  com- 
panies and  private  industries  and  citizens.  All  sorts 
of  antiquated  hand  or  steam  pumps  could  be  seen 
everywhere  in  the  streets. 

At  the  tunnel  works,  two  of  the  big  pumps  had 
been  left  in  the  shaft.  On  the  left  bank  two  centri- 
fugal pumps,  one  8-inch  and  one  6-inch,  were  avail- 
able with  two  30  h.p.  motors,  and  were  set  to  work. 
To  these  were  added,  a  few  days  later,  two  4-inch  cen- 
trifugal ])umps.  On  the  right  shore  all  the  pumps  but 
one — an  tS-inch  j)umi) — had  been  removed  through 
shaft  B  and  were  i)ut  to  work,  emptying  directly  into 
the  river.  There  were  two  7-inch,  one  6-inch,  one  5- 
inch  and  one  3-inch — all  centrifugal  pumps.  On  this 
side  of  the  river,  the  Nord-Sud  Company,  the  Metro- 
politan Railway  and  other  concerns  were  all  doing 
their  share  of  the  salvage  work,  and  on  February  28th 
the  water  level  had  gone  down  sufficiently  to  resume 
work. 

On  the  other  shore  the  water  had  gone  down  to 
the  bottom  of  the  shaft  and  on  March  8th  had  sub- 
sided to  elevation  16.50,  which  is  about  2  feet  lower 
than  the  top  of  the  material  k)ck.  Pumping  was- con- 
tinued until  the  water  was  low  enough  to  allow  the 
doors  of  both  material  and  men's  locks  to  be  cleaned 
and  closed.  The  water  level  was  then  down  to  15.00, 
which  was  about  the  level  of  the  centre  of  the  shield. 

Air  pressure  was  turned  on  on  March  15.  After 
cleaning  the  heading  and  the  shield,  work  was  re- 
sumed on  the  22nd.  There  was  no  injury  whatever  to 
the  tube  or  machinery.  Only  about  15  cubic  yards  of 
sand  had  caved  in  at  the  face.  The  packings  of  the 
rams  and  all  the  leather  cups  of  the  erectors  had  to 
be  renewed,  of  course,  and  all  the  iron  lining  was 
cleaned  with  water  under  pressure,  scrubbed  from 
slime  and  the  entire  works  disinfected. 


A  movement  to  secure  the  passage  of  a  uniform 
state  building  law  is  now  being  carried  on  in  Massa- 
chusetts. A  special  committee  of  the  Boston  Cham- 
ber of  Commerce  has  appointed  a  sub-committee  with 
Mr.  C.  H.  Blackall,  a  Boston  architect,  acting  as 
chairman,  the  i)urpose  of  this  committee  being  to 
gather  data  and  direct  the  chamber's  attitude  toward 
a  bill  now  pending  in  the  Legislature. 
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Are  Refuse  Incinerator  Guarantees  too  Strict 
for  Practical  Fulfilment? 

In  which  Mr.  Sterling  H.  Bunnel,  of  The  Griscom-Russell  Company,  New 
York,  discusses  refuse  incinerator  progress  in  the  United  States,  and  calls  atten- 
tion to  the  importance  of  good  firing  and  the  inadequacy  of  mere  machinery  to 
produce  results.  Attention  is  directed,  also,  to  the  letter  dealing  with  this  subject 
written  by  Mr.  F.  L.   Decarie,   of  Montreal,    published    on  page  867  of  this  issue. 


A  recent  article  in  the  Engineering'  Record  re- 
views the  development  of  refuse  incineration 
in  high  temperature  destructors,  and  puts 
forth  the  suggestion  that  the  requirements 
of  specifications  have  been  too  difficult  for  practical 
fulfilment.  Refuse  destructor  plants  are  actually  in 
successful  and  satisfactory  operation  in  very  many 
European  cities.  Requirements  in  European  cities 
are  generally  more  exacting  than  in  American  cities, 
.so  that  it  seems  strange  that  there  should  be  any  diffi- 
culty in  satisfying  American  city  officials  by  the  oper- 
ation of  destructor  plants  built  in  accordance  with 
the  best  Europeon  practice. 

All  engineers  are  familiar  with  the  fact  that  the 
interpretation  of  specifications  on  rigid  lines  is  often 
the  cause  of  unfair  requirements,  and  has  more  than 
once  led  to  the  rejection  of  plants  which  were  in  every 
way  satisfactory  except  in  some  non-essential  tech- 
nical point.  On  the  other  hand,  service  boards  and 
engineers  have  not  the  discretion  permitted  to  the 
commercial  corporation  or  private  citizen,  in  insisting 
that  the  apparatus  under  contract  shall  be  made 
broadly  satisfactory.  Being  restricted  in  action  by 
laws,  the  city  official  can  hardly  secure  correction  of 
defects  unless  such  defects  amount  to  a  definite  breach 
of  guarantee.  Not  infrequently,  therefore,  the  appar- 
ently unfair  severity  of  interpretation  of  contract  re- 
quirements is  the  only  means  of  forcibly  expressing 
dissatisfaction  because  of  other  and  really  serious 
faults  not  covered  by  the  terms  of  the  written  guar- 
antee. 

The  standard  guarantees  for  destructor  plant  oper- 
ation are  not  at  all  difficult  for  well  designed  furnaces 
to  attain.    They  are  generally: — 

1.'  That  no  nuisance  be  created  during  the  ordinary  oper- 
ation  of   the   plant. 

2.  That  no  odors,  obnoxious  gases,  smoke  or  dust  escape 
from  the  chimney. 

,3.  That  the  temperature  in  the  combustion  chamber 
shall  not  fall  below  1250  degrees  Fahr. 

4.  That  the  residue  from  the  fires  shall  be  hard,  thor- 
QUghly    burned   clinl<er,    free    from    organic    matter. 

5.  That  the  weight  of  combustion  per  s<iuare  foot  of 
grate,  the  weight  of  evaporation  per  pound  of  refuse  burned, 
and  the  labor  cost  per  ton  of  refuse  l)urned  be  within  guar- 
anteed limits. 

The  first  two,  while  apparently  difficult,  are  in 
reality  easy  of  fulfilment.  The  collection  and  move- 
ment of  garbage  and  refuse  is  in  it.self  a  disagreeable 
necessity,  and  a  destructor  plant  can  hardly  be  claimed 
to  create  a  nuisance  that  already  exists.  Chimneys  of 
destructors  are  usually  not  less  than  125  feet  high, 
and  many  are  much  higher;  so  that  odors,  gases, 
smoke  and  dust  must  escape  in  quantity  to  be  observ- 
able at  the  ground  level.  The  last  three  guarantee 
clauses  depend  entirely  (and  the  first  two  to  a  large 
extent)    upon   the  handling    of    the    refuse    into  and 


through  the  firing  process,  which  in  the  case  of  tests 
is  usually  in  the  hands  of  skilled  men  employed  by 
the  contractor.  It  is  necessary  to  look  outside  of  the 
working  of  the  guarantees  to  find  the  points  of  general 
dissatisfaction  which  may  drive  the  city  officials  to 
refusing  acceptance  on  narrow  technical  grounds  for 
that  which  will  be  a  constant  source  of  trouble  later. 

Of  the  scores  of  destruction  plants  in  operation  in 
cities  outside  of  North  America,  the  great  majority 
have  shovel-fed,  hand-clinkered  furnaces.  In  the 
smaller  plants,  the  garbage  and  refuse  is  carted  into 
the  furnace  room  and  dumped  over  the  back  of  shal- 
low bins,  to  be  shovelled  directly  into  the  furnace 
doors  opposite.  The  collected  waste  consists  of  a  mix- 
ture of  everything — wet,  dry,  combustible  and  im- 
burnable  together.  The  fireman  casts  out  such  of  the 
stones,  glass,  large  tins  and  pieces  of  metal  as  he  can 
get  at  easily,  and  fires  the  rest  of  the  mass  as  it 
comes.  Naturally,  the  work  of  firing  is  not  done 
when  the  material  has  landed  on  the  gates.  Refuse 
fires  burn  into  holes,  melt  into  large  clinkers,  and  clog 
grates  with  metal  fragments,  and  so  need  frequent 
stirring  and  levelling.  Finally,  when  a  mass  of  clinker 
and  ash  has  accumulated  and  begins  to  block  the 
draft,  the  fire  must  be  thoroughly  gone  through  and 
cleaned.  No  one  familiar  with  the  care  required  in 
firing  even  low  grade  coal  would  entertain  the  notion 
that  a  mixture  of  wet  fuel  and  unburnable  trash  can 
be  dumped  in  a  heap  upon  grates  and  expected  to 
burn  to  a  uniform  bed  of  ashes  without  frequent  stok- 
ing by  an  experienced  and  watchful  fireman. 

Unfortmiately,  there  has  been  a  tendency  in  bid- 
ding on  destructor  plants  for  American  cities  to  make 
impossible  claims  of  low  labor  cost,  based  on  the  use 
of  expensive  mechanical  charging  and  clinkering  de- 
vices intended  to  operate  without  any  manual  labor. 
In  this  way  several  cities  have  been  induced  to  ac- 
cept the  highest  bid  presented,  and  to  install  expen- 
sive and  complicated  apparatus,  with  the  expectation 
of  operating  half  a  dozen  high-temperature  furnaces 
with  150  square  feet  of  grate  surface  or  more,  at  a 
cost  per  ton  of  refuse  burned  which  contemplated  the 
employment  of  a  fire-room  force  totally  inadequate 
to  the  situation.  No  ampunt  of  machinery,  however 
ingenious,  can  do  all  the  work  of  the  competent  fire- 
man. In  theory  it  would  be  pcjssible  to  construct  a 
boiler  plant  of  enormous  size,  install  coal  handling 
devices  and  automatic  stokers  throughout,  and  run 
the  whole  plant  by  push  buttons  from  a  carpeted  en- 
gine room  at  a  distant  point.  In  practice,  machinery 
even  of  the  rough  and  rugged  character  required  in 
connection  with  boiler  plant  operation  must  be  super- 
vised and  cared  for ;  so  that  the  most  that  can  be 
hoped  for  is  some  reduction  in  the  number  of  men 
required.  With  garbage  fires,  the  variety  of  the  ma- 
terials to  be  burned  makes  impossible  the  uniform 
method  of  operati(m  of  the  mechanical  stoker  system. 
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The  hulk  of  the  work  of  furnace  tendiiig,  siireading 
the  mass  on  the  jjfrates,  fillinf^  holes  in  the  fire  bed, 
and  clearinf^  the  lire  f)f  clinker,  must  always  be  done 
hy  hand  lalxjr. 

The  success  of  the  destructor  system  of  garbajje 
and  waste  disposal  depends  on  the  ability  of  the  fire- 
men. The  work  d<ies  not  rc(|nirc  a  hi)j;h  dcj^ree  of 
intelligence,  but  does  require  steady,  reliable  service 


from  the  fire-room  force.  If  this  is  clearly  recognized 
city  (officials  will  save  much  in  first  cost  of  destructor 
plants  by  avoiding  the  inclusion  of  complicated  appar- 
atus intended  to  do  what  is  impossible  for  machinery. 
'Ihey  will  thus  secure  furnace  equipment  of  simple 
and  durable  construction,  suitable  for  successful  oper- 
ation by  the  better  class  of  common  labor  which  is 
attracted  by  the  steadiness  of  city  em|)lfiyment. 


Vitrified  Brick  Pavements  for  Country  Roads 

Abstract  (by  the  Contract  Record)  of  a  comprehensive  bulletin  (U.  S. 
Department  of  Agriculture)  prepared  by  Vernon  M.  Pierce  and 
Charles  H.  Moorefield — Chief  of  Construction  and  Senior  Highway 
Engineer    respectively    of    the    United    States    Office    of  Public   Roads 


IN  forming  a  road  bed  upon  which  a  brick  pave- 
ment is  to  be  constructed,  the  essential  features 
to  be  considered  are:  (1)  thorough  drainage,  (2) 
firmness,  (3)  uniformity  in  grade  and  cross-sec- 
tion, and  (4)  adequate  shoulders. 

Thorough  drainage  can  be  secured  for  any  particu- 
lar road  only  by  means  of  a  careful  study  of  the  local 
conditions  which  afifect  the  accumulation  and  "run-ofif" 
of  both  the  surface  and  ground  water.  These  condi- 
tions vary  considerably  even  in  the  same  locality,  and 
no  set  of  rules  can  be  given  which  would  cover  all 
cases.  For  example,  the  material  composing  the  road- 
bed may  be  springy,  and  in  this  case  the  undcrdrains 
will  probably  be  necessary.  On  the  other  hand,  ex- 
tremely flat  topography  may  make  it  necessary  to  ele- 
vate the  grade  considerably  above  the  surrounding 
land.  The  nature  of  the  soil,  the  topography,  and  the 
rainfall  must  all  be  considered  if  a  system  of  drainage 
is  to  be  planned  properly. 

The  second  requirement,  firmness,  can  be  secured 
only  after  the  road  has  been  properly  drained.  Soils 
which  readily  absorb  moisture  cannot  be  properly 
drained  in  wet  weather  and  should  not  be  permitted 
to  form  a  part  of  the  subgrade.  In  order  that  the  sub- 
grade  may  be  unyielding,  it  is  also  necessary  that  the 
roadbed  be  thoroughly  compacted.  In  forming  em- 
bankments the  material  should  be  put  down  in  layers 
not  over  eight  inches  thick,  and  each  layer  should  be 
thoroughly  rolled.  In  excavation  care  should  be  exer- 
cised, if  the  material  is  earth,  not  to  permit  plows  or 
scrapers  to  penetrate  below  the  subgrade.  The  sub- 
grade  in  both  excavation  and  embankment  should  be 
brought  to  its  final  shape  by  means  of  fine  grading 
with  picks  and  shovels  and  rolling. 

When  completed  the  subgrade  should  be  uniform 
in  grade  and  cross-section,  otherwise  the  foundation 
must  be  made  unnecessarily  thick  where  depressions 
occur,  in  order  that  its  grade  and  cross-section  may  be 
uniform  and  its  thickness  not  less  at  any  point  than 
that  required.  The  subgrade  should  be  repeatedly 
rolled  and  reshaped  until  the  desired  sha])e  is  secured. 
If  curbs  are  constructed  independent  of  the  base  they 
should  be  set  before  the  final  finishing,  in  order  that 
they  may  be  made  to  serve  as  a  guide  for  this  work. 

The  shoulders  should  never  be  less  than  four  feet 
wide  and  should  consist  of  some  material  which  com- 
pacts readily  under  the  roller  and  does  not  readily  ab- 
sorb water.  Not  iufretiuently  one  of  the  shoulders  is 
made  sufficiently  wide  to  form  an  earth  roadway  par- 
allel to  the  brick  pavement.       Such  an  arrangement 


serves  to  relieve  the  pavement  of  considerable  traffic 
during  favorable  seasons  and  also  affords  some  ad- 
vantage to  horse-drawn  traffic.  The  general  method  of 
constructing  shoulders  for  brick  roads  is  not  essentially 
different  from  that  employed  for  other  types  of  pave- 
ments. 

Curbing 

All  brick  pavements  should  be  supplied  with  strong, 
durable  curbing,  both  on  the  sides  and  at  the  ends. 
Otherwise  the  marginal  brick  will  soon  become  dis- 
placed by  the  action  of  traffic,  and  their  displacement 
will,  of  course,  expose  the  brick  next  adjoining,  so  that 
deterioration  might  eventually  spread  over  the  entire 
pavement.  Properly  constructed  curbing,  on  the  other 
hand,  will  hold  the  pavement  as  in  a  frame  and  enable 
the  brick  to  present  their  combined  resistance  to  the 
destructive  influences  of  traffic. 

Satisfactory  curbs  may  be  constructed  of  stone, 
Portland  cement  concrete,  or  vitrified  clay  shapes  made 
especially  for  this  purpose.  Wood  has  also  been  used 
for  curbs  to  a  limited  extent,  but  when  it  is  considered 
that  the  life  of  a  brick  pavement  under  ordinary  condi- 
tions should  far  exceed  the  life  of  any  wockI  curb  which 
might  be  devised,  the  economy  of  employing  a  more 
durable  material  is  readily  apparent. 

Stone  curbing  may  be  made  from  any  hard,  tough 
stone  which  is  sufficiently  homogeneous  and  free  from 
seams  to  admit  being  quarried  into  blocks  not  less  than 
4  feet  long,  5  inches  thick,  and  18  inches  deep.  On 
account  of  their  ordinary  homogeneous  structure, 
granite  and  sandstone  are  probably  more  used  for  curbs 
than  any  other  kind  of  stone. 

All  stone  curbing  should  be  hauled,  distributed, 
and  set  before  the  subgrade  is  completed.  The  indi- 
vidual blocks  should  be  not  less  than  about  4  feet  long, 
except  at  closures,  and  should  ordinarily  have  a  depth 
of  from  16  to  24  inches,  depending  on  soil  conditions 
and  on  whether  the  curb  is  to  i)rojcct  above  the  sur- 
face, forming  one  side  of  the  gutter.  The  neat  thick- 
ness need  never  be  greater  than  S  inches  and.  where 
the  traffic  conditions  are  not  severe  and  the  quality 
of  the  stone  is  got)d.  a  thickness  of  6  inches  will  ordin- 
arily prove  satisfactory.  Stone  curb  should  always  be 
set  on  a  firm  bed  of  gravel,  slag,  or  broken  stone,  not 
less  than  3  inches  thick,  or  on  unusually  firm  earth, 
and  should  be  provided  with  a  backing  of  the  same 
material  on  the  shoulder  or  sidewalk  side.  Fig.  I 
shows  a  typical  stone  curb  in  place. 

Where  suitable  stone  is  not  readilv  available  or 


853 


THE    CONTRACT    RECORD 


August  18,  1915 


when  from  any  cause  the  cost  of  stone  curbing  would 
prove  excessive,  a  curb  constructed  of  Portland  cement 
concrete  may  frequently  be  advantageously  used.  Con- 
crete curbs  may  be  constructed  alone  or  in  combina- 
tion with  either  a  concrete  gutter  or  a  concrete  founda- 
tion. When  constructed  alone  they  should  have  ap- 
proximately the  same  cross-sectional  dimensions  as 
stone  curbs  and  should  be  constructed  in  sections  about 
8  to  10  feet  in  length.  Figs.  2,  3  and  4  show  the  three 
common  types  of  concrete  curbs. 

Vitrified  clay  curbing  should  be  set  in  much  the 
same  manner  as  that  described  for  stone  curbing.  The 
principal  additional  requirement  is  that,  since  vitrified 
clay  is  a  lighter  material  than  stone  and  the  curb  sec- 
tions are  ordinarily  shorter,  the  bedding  must  be  made 
correspondingly  more  secure  in  order  to  prevent  dis- 
placement. 

The  Foundation  or  Base 

A  firm,  unyielding  foundation  is  one  of  the  most 
essential  features  of  a  brick  pavement.  This  fact  can 
be  more  readily  appreciated  when  it  is  considered  that 
the  surface  of  a  brick  pavement  is  made  up  of  small 
individual  blocks,  any  one  of  which  might  be  easily 
forced  down,  causing  unevenness  in  the  surface,  if  the 


Fig.  1.— Proper  method  of  constructing  stone  curb. 

foundation  were  poor ;  and  since  the  ability  of  the  pave- 
ment to  resist  wear  depends  very  largely  on  the 
smoothness  of  the  surface,  every  reasonable  precau- 
tion should  be  taken  to  prevent  any  unevenness  from 
developing. 

The  proper  type  (jf  foundation  or  base  depends 
largely  on  the  material  composing  the  subgrade  and 
the  character  of  traffic  for  which  the  road  is  designed. 
Where  the  traffic  is  comparatively  light  and  the  sub- 
grade  is  composed  of  some  firm  material  which  does 
not  readily  absorb  water,  a  very  satisfactory  base  may 
be  constructed  of  broken  stone.  Where  the  traffic  is 
comparatively  heavy  or  where  the  material  coiuposing 
the  subgrade  is  at  all  unstable,  a  monolithic  concrete 
base  should  be  used.  Bases  consisting  of  a  course  of 
brick  laid  flat  upon  a  previously  compacted  layer  of 
gravel  or  broken  stone  have  sometimes  been  used,  and 
pavements  constructed  upon  bases  of  this  kind,  ordin- 
arily called  "double-layer"  pavements,  have  in  general 
proved  satisfactory.  At  the  present  time,  however, 
such  bases  can  rarely  be  constructed  at  less  cost  than 
the  more  durable  concrete  bases,  and  they  will  there- 
fore be  given  no  further  consideration  here. 

Broken-stone  bases  should  be  from  6  to  8  inches 
thick  after  compacting  and  should  be  constructed  in 
two  or  more  courses,  just  as  in  the  case  of  first-class 
macadam  roads.  The  materials  used  shouid  conform 
in  all  respects  to  the  ordinary  requirements  for  sim- 
ilar materials  used  in  constructing  such  roads ;  that  is, 
the  stone  should  be  clean,  hard,  tough,  and  durable^ 


and  should  be  graded  in  size  between  certain  reason- 
able, fixed  limits.  It  should  be  uniformly  spread  on 
the  road,  either  from  dumping  boards  by  means  of 
shovels  or  froin  wagons  especially  designed  to  spread 
the  material  as  it  is  being  dumped.  Where  whole  loads 
are  dumped  in  one  place  and  then  spread  out  to  the 
required  de])th,  it  is  very  difficult  to  obtain  uniform 
density.  Usually  those  spots  where  the  loads  are 
dumped  are  more  densel)'  compacted  than  the  rest  of 
the  base,  and  this  lack  of  uniformity  very  soon  mani- 
fests itself  by  producing  unevenness  in  the  surface  of 
the  pavement.  Broken  stone  should  be  compacted  in 
the  usual  manner  by  rolling  the  base  with  a  power 
roller  weighing  not  less  than  about  ten  tons,  and  suffi- 
cient clean  stone  chips  to  fill  the  voids  should  be  spread 
and  flushed  into  the  base  while  the  rolling  is  in  pro- 
gress. When  complete  the  base  should  present  a  sur- 
face uniform  in  grade  and  cross  section  and  parallel 
to  the  proposed  surface  of  the  finished  pavement. 

Concrete  bases  are  uiu|uestionably  better  adapted 
for  brick  pavements  than  any  other  type.  They  are 
I^ractically  monolithic  in  form,  nearly  impervious  to 
.  water,  and  possess  a  relatively  high  crushing  strength. 
All  of  these  qualities  may  be  obtained  with  a  relatively 
"lean"  concrete  if  the  subgrade  has  been  properly  pre- 
pared. Under  ordinary  circumstances  a  satisfactory- 
base  may  be  constructed  of  concrete  composed  of  1 
l)art  of  Portland  cement,  3  parts  of  sand,  and  from  5 
to  7  parts  of  broken  stone  or  screened  gravel. 

The  sand  should  be  clean  and  well  graded  in  size, 
and  the  stone  or  gravel  should  conform  to  the  usual 
requirements  for  coarse  aggregate  to  be  used  in  con- 
crete construction. 

Foundations  for  brick  pavements  have  also  1)een 
constructed  of  planks  laid  on  sand,  and  in  some  in- 
stances of  sand  alone.  These  foundations  have  sel- 
dom proved  satisfactory  for  any  great  length  of  time, 
and  can,  therefore,  be  economically  used  only  when 
the  pavement  is  to  be  constructed  of  an  inferior  grade 
of  brick. 

Sand  Cushion 

Since  it  is  practically  impossible  to  construct  an 
absolutely  smooth  base,  and  since  there  is  always  a 
slight  variation  in  the  size  of  paving  brick,  owing  to 
slight  differences  in  the  amount  of  shrinkage  at  the 
time  of  burning,  it  is  necessary  to  provide  an  adjust- 
able cushion  of  some  kind  between  the  base  and  the 
brick  for  correcting  these  slight  irregularities,  in  or- 
der to  secure  an  even  surface  and  a  uniform  bearing  for 
the  brick.  Sand  has  been  found  a  most  satisfactory 
material  of  which  to  construct  this  cushion,  and  is 
almost  exclusively  used  for  this  purpose.  The  pro- 
per thickness  for  the  sand  cushion  will  of  course  de- 
I)end  on  the  extent  of  the  inequalities  above  men- 
tioned. Two  inches  is  the  most  usual  thickness,  and 
has  generally  proved  very  satisfactory.  One  and  one- 
half  inches,  however,  is  in  many  cases  entirely  suffi- 
cient. 

The  sand  used  in  the  cushion  should  be  moderately 
clean  and  free  from  pebbles.  If  dirt  or  vegetable  mat- 
ter is  present,  it  will  soon  be  leached  out  and  cause 
unevenness  to  develop  in  the  pavement,  while  pebbles 
prevent  the  brick  from  securing  a  uniform  bearing  and 
ultimately  produce  the  same  result.  It  is  also  import- 
ant that  the  sand  should  be  dry  when  spread,  especi- 
ally if  it  is  fine,  because  a  comparatively  small  amount 
of  moisture  increases  the  volume  of  fine  sand  con- 
siderably, and  moisture  when  present  is  not,  as  a  rule, 
uniformly  distributed.  Even  if  it  were  uniformly  dis- 
tributed at  the  start,  some  spots  would  dry  out  more 
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rapidly  than  others  while  the  spreading  was  under 
way,  and  a  lack  of  uniformity  would  thus  be  produced 
in  the  cushion. 

In  forming  the  cushit)n  the  sand  is  uniformly  spread 
over  the  base  to  a  depth  slightly  in  excess  of  that  de- 
sired, and  is  then  smoothccl  off  by  drawing  over  it  a 
template  shaped  to  conform  with  the  cross  section  of 
the  linished  pavement.  The  length  of  the  template  is 
ordinarily  made  equal  to  the  width  of  the  i)avcment 
where  this  is  less  than  about  25  feet,  and  equal  to  half 
the  width  for  wider  pavements.  Timber  guides  may 
l)c  laid  in  the  same  direction  as  the  pavement  for  the 
template  to  slide  on,  or  the  curbs  may  be  made  to 
serve  as  guides  where  this  is  convenient. 

After  the  cushion  is  spread  and  uniformly  "struck 
ofif"  with  the  template  to  a  depth  slightly  in  excess  of 
that  required,  it  should  be  thoroughly  compacted  by 
rolling  with  a  hand  roller  weighing  from  300  to  400 
pounds,  and  any  depressions  which  form  should  be 
corrected.  This  is  necessary  in  order  to  secure  uni- 
form density  and  to  prevent  unequal  settlement  of  the 
surface. 

Handling  and  Laying  the  Brick 

The  brick  may  all  be  hauled  and  piled  at  conveni- 
ent intervals  along  the  sides  of  the  roadway  before 
grading  is  begun,  or,  if  more  convenient,  they  may  be 
delivered  as  needed  on  the  work.  Hauling  over  the 
finished  pavement  with  wagons  until  it  is  complete 
and  opened  to  traffic  should  be  avoided.  H  the  bricks 
are  delivered  on  the  work  as  needed,  they  should  be 
unloaded  from  the  wagons  outside  of  the  curb  and 
carried  to  the  pavers,  either  by  hand  or  in  wheelbar- 
rows. Plank  trackways  should  also  be  provided  over 
the  newly  laid  pavement  for  the  wheelbarrows  when 
they  are  used. 

The  brick  should  in  all  cases  be  uniformly  piled  by 
hand  on  the  new  pavement  conveniently  close  for  the 
pavers,  and  each  brick  should  be  so  placed  that  the 
regular  operation  of  picking  it  up  and  placing  it  in  the 
pavement  will  bring  the  best  edge  up.  This  method  of 
handling  the  brick  requires  somewhat  more  labor  than 
the  common  method  of  dumping  them  from  wheelbar- 
rows, but  it  eliminates  to  a  great  extent  the  practice  (jf 
picking  out  and  turning  over  chipped  or  kiln-marked 


as  they  can  conveniently  reach.  The  courses  should 
be  kept  straight  and  close  together,  and,  if  necessary, 
each  block  of  eight  or  ten  courses  may  be  driven  back 
by  means  of  a  light  sledge  and  a  piece  of  straight  tim- 
ber apprf)ximately  2  by  4  inches  by  5  or  6  feet  long, 
though  no  heavy  driving  should  be  permitted.  The 
brick  should  also  be  laid  close  together  in  the  courses. 

After  the  brick  are  laid  the  pavement  should  be 
carefully  inspected,  for  the  purpose  oi  detecting  soft 
or  otherwise  defective  brick.  Misshapen  or  broken 
brick  may  be  detected  by  the  eye  alone,  and  the  soft 


FIB.  2.- Concrete  curb  and  gutter  combined. 

brick  after  the  pavement  is  laid.  This  is  very  objec- 
tionable on  account  of  the  disarrangement  of  the  sand 
cushion,  which  is  frecpiently  occasioned. 

The  brick  should  be  laid  on  edge  and  in  uniform 
courses,  running  at  right  angles  to  the  line  of  the 
pavement,  except  at  intersections ;  and  in  order  to 
"break  the  joints"  each  alternate  course  should  begin 
with  a  half  brick.  In  laying  the  brick  the  pavers  stand 
on  the  pavement  already  laid  and,  beginning  at  the 
curb  each  time,  carry  across  as  many  courses  together 


Fig.  3.— Making  provision  for  expansion  joint 

brick  by  sprinkling  the  pavement  with  water.  The 
soft  brick  appear  comparatively  dry  while  the  water  is 
being  applied  and  comparatively  wet  after  the  sprinkl- 
ing is  stopped.  All  defective  brick  should  of  course 
be  replaced  by  others  which  meet  the  requirements  of 
the  specifications. 

Truing  the  Surface 

After  the  pavement  has  been  laid  and  all  defective 
brick  have  been  replaced  to  the  satisfaction  of  the  en- 
gineer, the  next  step  is  to  sweep  the  surface  clean,  and 
smooth  out  all  inequalities  by  means  of  ramming  and 
rolling.  The  rolling  should  be  done  with  a  power 
roller  weighing  from  three  to  five  tons,  and  the  pave- 
ment should  ordinarily  be  rolled  in  both  longitudinal 
and  diagonal  directions.  The  longitudinal  rolling 
should  be  done  first,  and  should  begin  at  the  curbs  and 
])rogress  toward  the  crown.  The  roller  should  pass  at 
least  twice  over  every  part  of  the  pavement  in  each 
direction.  In  order  to  neutralize  any  tendency  which 
the  brick  may  have  to  careen  under  the  roller,  the  num- 
ber of  forward  trips  over  any  part  of  the  pavement 
should  equal  the  number  of  trips  backward  over  the 
same  part. 

In  places  where  it  is  impracticable  to  use  the  roller 
for  truing  the  surface — such,  for  example,  as  along 
the  curbs  or  concrete  gutters  or  around  manholes — 
the  brick  should  be  brought  to  a  true  surface  by  means 
of  ramming.  For  this  purpose  a  wooden  rammer  load- 
ed with  lead  and  weighing  from  80  to  100  pounds  may 
be  used.  The  blows  of  the  rammer  should  not  fall 
directly  upon  the  brick,  but  should  be  transmitted 
through  a  2-inch  board  laid  parallel  to  the  curb. 

After  the  pavement  has  been  trued  up,  as  des- 
cribed above,  it  should  be  inspected  again  for  broken 
or  otherwise  damaged  brick,  and  also  for  those  which 
have  settled  excessively,  owing  to  some  lack  of  uni- 
formity in  the  sand  cushion.  All  defects  should  be  cor- 
rected, and  the  areas  disturbed  in  making  the  correc- 
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tions  should  be  brought  to  a  true  surface  by  tamping 
or  rolling. 

Filling  the  Joints 

In  order  to  keep  the  brick  in  proper  position  and 
protect  the  edges  from  chipping  it  is  necessary  to  fill 
the  joints  with  some  suitable  material  before  the  road 
is  opened  to  traffic.  The  materials  which  have  in  the 
past  been  most  commonly  used  for  this  purpose  are 
sand,  various  bituminous  preparations,  and  a  grout 
made  of  equal  parts  of  Portland  cement  and  fine  sand 
mixed  with  water. 

Sand  is  the  least  expensive  of  these  materials,  but 
there  are  several  very  serious  objections  to  its  use  as 
a  joint  filler:  (1)  It  does  not  protect  the  edges  of  the 
brick;  (2)  it  is  easily  disturbed  in  cleaning  the  pave- 
ment and  is  likely  to  be  washed  out  by  rain  on  steep 
grades;  (3)  it  does  not  entirely  prevent  water  from 
penetrating  through  to  the  foundation  ;  and  (4)  it  does 
not  bond  the  individual  brick  together  and  so  enable 
them  to  present  a  concerted  resistance  to  traffic. 

The  bituminous  fillers  vary  considerably  in  quality 
and  efficiency,  but  all  are  more  or  less  unsatisfactory. 
One  of  the  principal  objections  to  their  use  is  based 
on  their  tendency  to  run  out  of  the  joints  into  the  gut- 
ters during  warm  weather  and  to  crack  and  spall  out 
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Fig.  4.— Typical  plan  and  section  for  brick  road. 

during  cold  weather.  This  tendency  can,  of  course,  be 
partially  overcome  by  exercising  proper  care  in  select- 
ing the  materials.  It  should  also  be  noted  in  their 
favor  that  brick  pavements,  the  joints  of  which  have 
been  filled  with  bituminous  preparations,  are  ordinarily 
less  noisy  at  first  than  those  in  which  a  Portland  ce- 
ment grout  filler  has  been  used.  The  grout  filler  is 
unquestionably  very  much  superior  from  a  standpoint 
of  durability,  however,  and  the  excessive  noise  under 
traffic  which  has  been  frequently  observed  in  connec- 
tion with  its  use  can  be  largely  eliminated  by  the  use 
of  proper  bituminous  expansion  cushions  along  the 
curbs.  It  is,  therefore,  recommended  as  better  adapt- 
ed for  fining  the  joints  in  brick  pavements  than  any 
other  material  which  has  been  commonly  used  for  that 
purpose. 

When  the  joints  of  a  brick  pavement  are  properly 
filled  with  Portland  cement  grout  the  individual  brick 
are  firmly  bonded  together  and  the  pavement  is  there- 
by practically  converted  into  a  monolith.  Moreover, 
since  the  material  composing  the  joints  scarcely  wears 
more  rapidly  than  the  brick,  the  edges  of  the  bricks  are 
well  protected,  and  the  importance  of  this  feature  has 
already  been   pointed  out. 

The  most  satisfactory  inethod  yet  devised  for  mix- 
ing and  applying  the  grout  filler  may  be  described  as 


follows :  Grout  boxes,  constructed  in  such  manner  that 
when  resting  on  a  level  platforin  one  corner  will  be 
lower  than  the  others,  should  first  be  provided.  The 
number  of  boxes  required  depends  on  the  width  of 
the  pavement ;  ordinarily  one  box  to  each  10  feet  of 
width  will  be  found  sufficient.  The  grout,  which 
should  be  put  on  in  two  applications,  is  prepared  in 
batches  each  of  which  consists  of  a  quantity  of  ce- 
ment not  exceeding  one  sack,  a  like  amoimt  of  fine, 
clean  sand,  and  water.  The  sand  and  cement  should 
first  be  thoroughly  mixed  dry  and  sufficient  water  then 
added  to  produce  a  liquid  mixture.  The  consistency 
of  the  mixture  for  the  first  application  should  be  ap- 
proximately the  same  as  that  of  ordinary  cream,  and 
for  the  second  application  it  should  be  somewhat 
thicker. 

The  pavement  should  be  cleaned  and  thoroughly 
sprinkled  as  a  preliminary  to  making  the  first  applica- 
tion of  grout,  and  it  should  be  kept  moist  by  gentle 
sprinkling  while  this  application  is  being  made.  The 
grout  should  be  swept  into  the  joints  immediately 
after  it  is  removed  from  the  boxes  and  spread  upon  the 
pavement.  For  this  purpose  a  coarse  rattan  or  fibre 
push  broom  should  be  used  in  the  first  application  and 
a  squeegee  in  the  second  application.  The  squeegee  is 
usually  made  by  clamj)ing  a  piece  of  four-ply  rubber 
belting  or  some  other  similar  material,  about  6  by  20 
inches  in  size,  between  two  pieces  of  board  and  at- 
taching a  suitable  handle.  The  grout  in  the  boxes 
should  be  continually  stirred  until  the  last  of  it  is  re- 
moved, otherwise  a  separation  of  the  sand  and  cement 
will  almost  certainly  occur. 

The  first  application  should  proceed  about  50  feet 
in  advance  of  the  second.  Usually  both  applications 
are  made  by  the  same  crew  of  laborers.  They  simply 
turn  back  after  having  covered  the  allowable  distajice 
with  the  first  application  and,  mixing  the  grout  in  the 
same  boxes,  bring  up  the  second  application.  The  sec- 
ond application  of  grout  should  completely  fill  the 
joints  flush  with  the  top  of  the  brick. 

After  the  joints  are  filled  as  described  above  and  the 
grout  has  taken  its  initial  set,  the  entire  surface  should 
be  covered  to  a  depth  of  approximately  1  inch  with 
sand  or  fine  earth.  This  is  done  to  protect  the  pave- 
ment from  the  weather  and  to  keep  it  in  a  moist  condi- 
tion while  the  grout  is  hardening.  If  necessary,  in 
order  to  keep  the  covering  moist,  it  should  be  occasion- 
ally sprinkled  for  several  days  after  it  is  spread. 

The  covering  should  be  permitted  to  remain  on 
the  surface  for  at  least  ten  days,  and  during  this  per- 
iod the  pavement  should  be  kept  entirely  closed  to 
traffic.  If  the  weather  is  unfavorable,  the  length  of 
time  during  which  traffic  is  kept  off  the  road  should 
be  increased. 

Expansion  Cushions 
It  has  been  customary  in  the  past  to  provide  both 
longitudinal  and  transverse  bituminous  expansion 
cushions  in  grout-filled  brick  pavements,  but  recent 
practice  has  demonstrated  that  the  transverse  cushions 
may  be  advantageously  omitted  if  proper  longitudinal 
cushions  are  provided.  The  princi])al  objection  to  the 
use  of  transverse  expansion  cushions  is  based  on  the 
fact  that  the  material  composing  the  cushions  frequent- 
ly softens  during  warm  weather  and  runs  out  toward 
the  curb,  thus  leaving  the  edges  of  the  adjoining  brick 
exposed  to  destructive  impact  from  the  wheels  of  pass- 
ing vehicles.  Even  if  the  cushion  consists  of  a  materi- 
al which  does  not  run  in  warm  weather,  it  is  neces- 
sarily softer  than  the  brick,  and  the  natural  result  is 
still  the  development  of  unevenness  in  its  immediate 
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vicinity.  No  such  objection  can  exist  concerning  long- 
itudinal expansion  cushions,  however,  if  they  are 
placed  adjacent  to  the  curbs  and  constructed  of  proper 
material.  They  not  only  furnish  a  means  for  the  pave- 
ment to  cxi)and  and  contract  with  changes  in  tem- 
perature, but  they  also  eliminate  to  a  large  extent  the 
disagreeable  rumbling  which  has  been  so  frequently 
associated  with  grout-tilled  brick  pavements.  The  bi- 
tuminous material  of  which  the  expansion  cushions  are 
made  should  be  such  as  to  remain  firm  in  summer  and 
not  to  become  brittle  in  winter.  It  should  also  possess 
the  quality  of  durability. 

Expansion  cushions  should  be  provided  for  at  the 
time  the  brick  are  laid,  by  placing  a  board  of  the  re- 
quired thickness  on  edge  adjacent  to  each  curb,  as 
shown  in  Fig.  3.  Small  iron  wedges,  such  as  are 
shown,  may  be  inserted  between  the  curb  and  the 
board  at  the  time  the  board  is  set.  These  wedges 
may  be  readily  loosened  and  removed  after  the  bricks 
have  been  laid  and  grouted,  and  may  consequently  be 
made  to  facilitate  the  removal  of  the  board. 

The  proper  thickness  for  expansion  cushions  is  a 
matter  concerning  which  much  difference  of  opinion 
exists  among  highway  engineers.  Some  engineers  ad- 
vocate a  minimum  thickness  of  1  inch,  while  others 
claim  to  have  secured  their  best  results  by  using  ex- 
pansion cushions  having  a  minimum  thickness  as  low 
as  three-eighths  inch  for  very  narrow  pavements.  It 
is  generally  agreed  that  the  thickness  of  the  cushion 
should  vary  with  the  width  of  the  pavement.  The 
following  suggestions  for  proportioning  the  cushion 
are  offered  as  being  fairly  representative  of  the  best 
practice : 

Ratio  of  thickness  of  cushions  to  width  of  roadway : — 
Width  of  roadway,  20  ft.  or  less ;  thickness  of 
cushion  Yz  in. ;  20  to  30  ft.,— ^in. ;  30  to  40  ft.,— 
1  in.;  over  40  ft., — 1^4  i"- 

Cost  of  Brick  Pavements 
The  cost  of  brick  pavements  varies  widely  and  is 
affected  by  so  many  influences  that  it  is  difficult  to  at- 
tempt to  derive  a  general  expression  showing  the  rela- 
tion between  probable  cost  and  local  conditions.  The 
prices  of  brick,  as  also  the  prices  of  the  various  ma- 
terials entering  into  the  foundation,  vary  greatly  ac- 
cording to  the  locality  and  the  freight  rate.  The  cost 
and  efiiciency  of  labor  is  also  far  from  being  constant. 
Furthermore,  the  material  composing  the  subgrade 
and  the  method  of  preparing  it  may  exert  a  marked 
influence  on  the  cost  of  the  pavement.  The  following 
statements  regarding  cost,  then,  must  be  considered  as 
rejiresenting  average  conditions,  and  care  must  be  ex- 
ercised ill  a])plying  them  to  special  cases.  They  are 
intended  as  a  guide  in  preparing  estimates  of  probable 
cost. 

The  grading  is  usually  paid  for  by  the  cubic  yard, 
and  the  cost,  of  course,  varies  with  the  character  of 
the  soil  and  the  necessary  amount  of  excavation.  In 
light,  easily  loosened  soils,  grading  may  usually  be 
done  at  from  25  to  40  cents  per  cubic  yard.  In  hard 
earth  containing  more  or  less  loose  rock  the  cost  per 
cubic  yard  generally  runs  from  40  to  75  cents,  while 
grading  in  solid  rock  may  sometimes  cost  as  much 
as  $1.50  per  cubic  yard.  The  cost  of  the  rough  grad- 
ing should  l)e  considered  entirely  apart  from  the  cost 
of  the  pavement. 

The  cost  of  shaping  and  rolling  the  subgrade  after 
the  rough  grading  is  completed  will  ordinarily  vary 
from  3  to  5  cents  per  stpiare  yard.     This  cost  should 


be  included  with  the  other  items  which  make  up  the 
cost  of  the  pavement. 

The  cost  of  the  curbs  varies  with  the  character  of 
the  material  used.  Stone  curbs  ordinarily  cost  from 
25  to  75  cents  per  linear  foot,  while  curbs  made  of 
Portland  cement  concrete  cost,  as  a  rule,  from  20  to 
50  cents  per  linear  foot.  The  higher  prices  for  the  con- 
crete curbs  apply  principally  to  special  cases  requiring 
extra  form  work  or  considerable  extra  material. 

The  cost  of  the  foundation  depends  largely  on  the 
cost  of  the  materials  with  which  it  is  constructed. 
Gravel  or  broken  stone  can  usually  be  spread  and  rolled 
at  from  5  to  7  cents  per  square  yard,  while  the  cost 
of  these  materials,  delivered,  varies  from  $0.60  to  $2 
per  cubic  yard.  Mixing  and  placing  concrete  usually 
costs  from  35  to  75  cents  per  cubic  yard,  according  to 
the  amount  of  work  to  be  done  and  the  methods  em- 
ployed, and  the  cost  of  the  materials,  delivered,  ordin- 
arily varies  from  $2.50  to  $4.50  per  cubic  yard  of  con- 
crete 

The  cost  of  paving  brick  at  the  kiln  varies  from 
about  $13  to  $16  per  thousand.  Estimating  40  brick 
to  the  square  yard,  each  1,000  brick  cover  approxi- 
mately 25  square  yards,  which  makes  the  cost  at  the 
kiln  per  square  yard  of  pavement  vary  from  55  cents 
to  about  65  cents.  These  figures  mean  very  little, 
unless  the  kiln  is  located  conveniently  near  where  the 
brick  are  to  be  used,  for  freight  charges  not  infre- 
quently amount  to  more  than  the  cost  of  the  brick. 

A  force  consisting  of  one  paver  and  five  laborers 
should  place  on  an  average  about  220  square  yards  of 
brick  per  10-hour  day ;  while  supervision,  rolling,  and 
incidental  expenses  are  ordinarily  equivalent  to  the 
cost  of  hiring  about  three  and  one-half  additional 
laborers. 

If  C  =  cost  of  cement  per  barrel,  S  =  cost  of  sand 
per  cubic  yard,  A  =  cost  of  coarse  aggregate  per  cubic 
yard,  B  =  cost  of  paving  bricks  per  1,000,  and  L  = 
cost  of  labor  per  hour,  with  all  materials  considered 
delivered  on  the  work  and  all  costs  expressed  in  cents, 
then  the  probable  cost  of  constructing  a  brick  pave- 
ment, including  the  subgrade,  a  6-inch  concrete  found- 
ation, and  suitable  curbs,  may  be  estimated  by  sub- 
stituting in  the  formula: 
Cost  per  sq.  yd.  =  1.90  L  -|-  .213  C  ■\-  .138  S  -|-  .157  A  -|-  .040  B. 

The  cost  as  estimated  from  this  formula  should 
usually  be  increased  by  about  10  per  cent,  to  allow 
for  wear  on  tools  and  machinery  and  to  guard  against 
unforeseen  contingencies.  If  it  is  desired  to  use  a  dif- 
ferent thickness  of  foundation,  it  is  safe  to  assume 
that  each  inch  subtracted  or  added  to  the  thickness 
of  the  foundation  will  make  a  corresponding  difference 
of  from  8  to  12  cents  in  the  cost  per  square  yard. 

Maintenance  of  Brick  Pavements 
If  brick  pavements  are  properly  constructed  at  the 
start,  the  work  of  maintaining  them  is  very  slight. 
Under  the  closest  inspection,  however,  some  inferior 
material  is  likely  to  become  incorporated  either  in  the 
foundation  or  in  the  surface,  and  it  is  therefore  very 
important  that  a  brick  pavement  be  very  carefully 
watched  for  the  first  few  years  of  its  life  to  see  that 
no  unevenness  develops  either  because  of  defective 
brick  having  been  used  in  the  surface  or  because  of 
insufficient  support  from  the  foundation  at  any  point. 
Whenever  any  unevenness  develops,  it  should  be  im- 
mediately rectified.  Otherwise  the  pavement  will  be- 
come irregularly  worn  in  the  vicinity  of  the  defects, 
and  expensive  repairs  will  eventually  be  necessary. 
Not   infrequently   weak   spots   develop   in   broken 
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Stone  or  gravel  foundations,  owing  to  surface  water 
finding  its  way  through  joints  in  the  pavement  which 
have  not  been  properly  filled  with  grout.  Careful  ob- 
servation of  the  joints  should  therefore  constitute  a 
part  of  the  early  maintenance  work,  and  any  defective 
joints  discovered  should  be  immediately  remedied. 
Where  the  foundation  is  constructed  of  concrete,  how- 
ever, slight  defects  in  the  joints  seldom  result  in  any 
very  serious  damage. 

If  care  is  exercised  to  correct  all  defects  which  a]> 
pear  within  the  first  few  years  of  the  life  of  a  well- 
constructed  brick  pavement,  the  work  of  maintaining 
the  pavement  i>roper  should  thereafter,  except  for 
cleaning,  be  almost  negligil)le  for  a  considerable  per- 
iod. The  shoulders  and  drainage  structures,  of  course, 
need  occasional  attention,  just  as  in  the  case  of  any 
other  pavement,  but  if  they  are  properly  constructed 
at  the  start  repairs  will  usually  be  very  slight. 

The  life  of  a  well-constructed  brick  pavement  can 
not  be  estimated  with  any  great  degree  of  exactness, 
first,  because  the  traffic  conditions  are  constantly 
changing,  and,  second,  because  no  brick  pavement 
which  has  been  constructed  in  acct)rdance  with  the 
best  modern  practice  has  yet  worn  out.  Such  measure- 
ments as  have  1)een  made  of  the  amounts  of  wear  sus- 
tained by  given  jjavemenls  during  comparatively  long 
])eriods  of  years  have  not  been  sufficient  to  warrant 
any  very  definite  conclusions  as  to  the  jjrobable  terms 
of  service,  though  they  indicate  that  good  paving  brick 
wear  very  slowly  under  ordinary  traffic.  It  is  evident 
that  in  order  to  secure  the  full  benefit  of  this  excellent 
resistance  to  wear  the  surface  of  the  pavement  must 
not  be  ])ermitted  to  become  uneven  because  of  the 
failure  of  a  brick  here  and  there. 

Conclusion 

Before  concluding  this  discussion  of  brick  pave- 
ments, it  would  seem  desirable  to  emphasize  the  im- 
portance of  proper  engineering  supervision.  In  the 
past  many  communities  have  expended  large  sums  in 
efforts  to  improve  their  public  highways  without  first 
having  secured  the  services  of  some  one  competent  to 
plan  and  direct  the  work.  The  results  have  usually 
been  very  unsatisfactory  under  such  circumstances  and 
have  frequently  served  to  discourage  further  eflfort. 
One  of  the  mistakes  most  commonly  observed  consists 
in  constructing  some  exijcnsive  type  of  pavement  on 
a  road  where  the  location  is  faulty  or  the  grades  are 
impracticable.  Not  infrequently  sharp  angles  in  the 
alignment  or  abrui)t  changes  in  the  grade,  which  might 
be  easily  and  inexpensively  remedied  by  an  experi- 
enced engineer,  are  left  to  impede  traffic  throughout 
the  life  of  a  costly  and  perhaps  durable  pavement. 

Even  in  constructing  common  earth  roads  it  is 
doubtful  economy  to  dispense,  with  the  services  of  a 
competent  engineer,  and  if  any  considerable  quantity 
of  work  is  to  be  done,  such  services  should  certainly 
be  secured.  Since  brick  pavements  are  probably  more 
expensive  to  construct  than  any  other  type,  of  pave- 
ment at  present  used  for  country  roads,  it  is  all  the 
more  important  that  their  construction  should  be  care- 
fully planned  and  well  executed. 

In  a  number  of  F.nglish  towns  and  cities,  large 
mirrors  have  been  erected  at  im])ortant  road  intersec- 
tions to  enable  drivers  of  motor  cars  approaching  the 
junction  to  see  whether  a  car  is  api)roacHing  the  cor- 
ner on  the  other  road.  A  recent  United  States  Con- 
sular report  quotes  the  "Times  of  India"  as  stating 
that  the  municipality  of  liombay  will  erect  a  mirror 
10  ft.  long  and  3  ft.  high,  at  a  dangerous  street  inter- 


section ni  Bombay.  The  use  of  mirrors  for  thesame 
purpose  is  also  reported  at  Glencoe,  111.,  where  a 
mirror  8  ft.  long  and  6  ft.  high  has  been  placed  at  the 
intersection  of  two  much-used  streets.  The  idea  is 
a  simple  one  and  may  be  worth  extensive  adoption. 
Probably  it  would  be  necessary  to  provide  for  Ihe 
systematic  cleaning  of  such  mirrors  if  erected,  how- 
ever. One  at  a  much-used  njad  intersection,  exi)ose(l 
to  the  dust  and  weather,  might  soon  become  so  ob- 
scured as  to  give  no  clear  indication,  in  which  event 
it  might  be  a  source  of  danger  rather  than  of  safety. 


The  Quantity  System  of  Estimating 

THE.  American  Institute  of  Quantity  Surveyors 
calls  attention  to  the  rank  uncertainty  of  the 
])resent  method  of  estimating,  which  continues 
to  occupy  the  attention  of  the  architectural 
:ind  building  fraternity,  and  of  those  owners  who  do 
not  seek  to  beat  the  contractor  and  material  men.  It 
seems  difficult  to  demonstrate  to  some  owners  how  a 
straight  and  accurate  bill  of  (juantities  to  estimate  u])- 
on  heli)s  them  to  get  better  work,  a  square  deal  and 
a  satisfied  contractor. 

It  is  the  experience  of  those  who  have  long  been 
engaged  in  the  practical  advocacy  of  the  quantity  sys- 
tem in  this  country  to  find  that,  although  the  average 
owner  will  strenuously  deny  trying  to  get  "something 
for  nothing"  out  of  a  contractor,  they,  for  the  most 
part,  really  do  this  very  thing.  They  will  hire  a  certain 
type  of  architect,  not  altogether  for  his  talent  as  an 
artist,  but  for  the  purpose  of  helping  them  get  the  best 
of  the  contractor.  This  is  attempted  robbery,  from 
whichever  way  we  may  look  at  it.  Can  we  wonder  if, 
in  self-protection,  the  contractor  retaliates? 

Such  owners  appear  to  argue  in  their  own  minds 
scmething  like  this:  1  (the  owner)  know  something 
of  the  building  business,  and  d<)ubt  if  this  contractor 
fellow  knows  enough  to  get  ahead  of  me  and  my  archi- 
tect, and  he  surely  will  not  think  to  keep  a  few  cards 
uj)  his  sleeve? 

JlUt  even  supposing  by  chance  my  tricks  are 
trunrped  too  often  and  I  am  likely  to  lose!  Is  not 
the  referee  under  the  contract  in  my  employ?  What 
do  I  pay  him  for?  He  must  jirotect  me,  for  am  I  not 
the  owner?  I  must  not  let  ni}'  adversary  win,  notwith- 
standing his  money  is  invested  in  my  building  and  re- 
gardless of  his  practical  knowledge,  which  must  also 
be  used  to  my  advantage.  Besides,  I  do  not  have 
to  play  the  game  every  day.  The  next  time  I  do  I  will 
look  for  a  different  man,  one  belonging  to  my  frater- 
nity, one  just  starting  in  business  and  anxious  to 
please  preferred. 

And  this  is  how  the  building  game  is  too  often 
])layed.  Common  custom  and  convention  compels  a 
certain  type  amcjng  the  unprivileged  class  of  architects 
(those  who  are  not  altogether  financially  independent 
of  clients)  to  follow  those  methods  which  lead  to  pos- 
sible future  business.  That  is  but  human  nature,  and 
the  human  element  of  self-interest  is  more  often  than 
not  apparent. 

But  if  a  clear,  detailed  bill  of  quantities  is  once 
made  the  basis  of  the  contract — i.e.,  so  much  labor  and 
material  for  so  much  money  and  no  more  (and  no  less) 
— then  it  will  help  to  relieve  the  other  and  better  type 
of  architects,  wIkj  do  try  to  be  fair  to  both  contractor 
and  owner,  from  embarrassing  positions  and  decisions, 
and  from  otherwise  acting  in  judicial  capacities  under 
building  contracts,  which  often  accounts  for  the 
loss  to  them  of  business  friends  and  ultimate  loss  of 
professional  practice. 
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Prize-Winning  Design  for  Power  Station  on 

the  Winnipeg  River 


RRlMKiDUCRD  licTcvvith  is  the  winning  design 
for  a  power  developing  station  at  I)u  Bonnet 
l-'alls,  on  the   Winnipeg  River.     The  design, 
of  which  Mr.  Harold  R.  Watson,  of  Toronto, 
is  the  author,  was  awarded  First  Prize  in  a  competi- 
tion conducted  hy  the  Department  of  Architecture  of 


drop  (jf  some  sixty  feet,  and  affords  an  opportunity 
for  a  lock  connecting  the  two  levels  of  the  river,  and 
making  it  navigable  for  large  boats.  The  building  is  to 
be  constructed  of  reinforced  concrete  and  steel.  It  will 
contain  seven  units  on  41-ft.  centres  ,as  shown  in  the 
block  plan  to  the  left  oi  the  illustration.  An  additional 
seven  units  are  to  be  added  later,  thus  making  the 
structure  over  600  feet  long.  The  design  calls  for  two 
reinforced  concrete  bridges  to  connect  the  building 
with  the  mainland. 

The  illustration  gives  a  good  idea  of  the  character 
of  the  building  and  of  the  immense  scale  of  its  side 
bays,  each  of  which  is  25  feet  wide  and  40  feet  high, 
constructed  of  steel  sash.  The  building  will  be  nxjfed 
in  red  tile. 

Mr.  Watson  received  his  early  education  at  the 
Technical  School,  Toronto,  from  which  he  graduated 
in  1913,  entering  the  Department  of  Architecture  in  the 
University  of  Toronto  with  Class  '17.  He  has  had  con- 
siderable experience,  having  been  on  the  staff  of  the 
Technical  School  for  two  seasons.  Mr.  Watson  in- 
tends to  specialize  in  architectural  design. 


Mr.  Harold  R.  Watson,  of  Toronto,  whose  desiftn  is  reproduced  below. 

the  University  of  Toronto.  It  is  understood  that  Mr. 
Watson's  design  will  be  adopted  by  the  (iovernment. 
The  proposed  building  will  be  <S0  x  312  feet.  The 
site  at  Du  Bonnet  l'"alls  was  chosen  after  a  careful  sur- 
vey of  the  Winnipeg  Rjver,  which  at  this  point  has  a 


Considerable  interest  has  prevailed  in  England  f.r 
some  time  over  the  suggestion  of  using  ruliber  for 
street  pavements.  Trial  sections  of  such  i)avenient 
were  laid  in  the  Old  Kend  Road,  in  London,  some  time 
ago,  as  this  street  carries  some  of  the  heaviest  traffic 
of  the  city ;  and  recently  a  specimen  of  this  pavement 
was  exhibited.  The  wood  block  pavement  adjoining 
had  worn  down  from  an  eighth  to  a  quarter  of  an 
inch,  but  in  the  same  time  the  rubber-caj»ped  v.ood 
blocks  appeared  as  good  as  new ;  and  it  would  ap- 
pear from  these  tests  that  rubber  pavements  would 
be  so  durable  as  to  make  them  an  economic  invest- 
ment. 
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Prlicwlnning  design  lor  power  station.    By  Harold  R.  Watson. 
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Essential   Requirements   in  Concrete 
Pavements 

IN  the  laboratory,  much  care  is  taken  to  conserve 
every  value  that  is  placed  in  a  concrete  speci- 
men. Many  contractors  are  inclined  to  feel  that 
when  they  have  stood  watch  and  fulfilled  the 
task  of  assembling  material,  mixing  and  placing  con- 
crete, they  have  finished.  This  is  far  from  the 
fact.  This  work  is  only  .the  beginning  of  a  concrete 
operation ;  conditions  are  made  favorable  for  the  real 
agent,  the  silent  worker  "chemical  action,"  which 
work  will  be  complete  in  proportion  to  the  manner 
in  which  they  have  done  their  part. 

This  discussion  will  be  limited  to  concrete  when 
used  for  street  or  road  pavement,  and  it  is  desired  to 
call  attention  to  what  have  been  found  to  be  small  and 
often  neglected  but  important  points.  The  following- 
are  most  often  underestimated,  and  if  there  is  failure, 
it  can  be  traced  to  the  neglect  of  one  of  these :  density, 
contraction,  sub-grade,  protection. 

Density 

Notwithstanding  there  is  much  importance  in  the 
well-known  theme  of  gradation  of  aggregate,  this  is 
not  the  most  important.  Care  must  be  taken  in  plac- 
ing and  the  use  of  the  proper  amount  of  water,  it  is 
not  difficult  to  calculate  and  prepare  the  mixture  that 
will  contain  the  least  voids.  On  the  other  hand,  it  is 
just  as  easily  shown  that  this  perfectly  balanced  mix- 
ture can  be  made  to  contain  maximum  voids,  simply 
l)y  adding  surplus  water.  Water  gauging  is  too  nn- 
perfect;  slight  variations  in  size  of  batch,  in  combin- 
ation with  the  hit  and  miss  mechanism  of  water 
gauges,  are  sufificient  to  produce  a  different  amount 
of  water  for  almost  every  batch,  notwithstanding  the 
importance  of  this  feature. 

For  example :  If  a  specimen  be  taken  from  a  pro- 
perly mixed  and  gauged  mixture,  and  4  per  cent, 
water  added  to  batch  and  another  specimen  made,'i't 
will  be  found  that  the  latter  will  contain  much  greater 
voids  by  reason  of  its  agreeable  consistency  to  catch 
and  hold  in  its  mass  small  air  bubbles,  along  with 
water  globules  from  clarification.  Most  of  such  addi- 
tional voids  will  not  be  shown  by  absorption  tests, 
and  can  only  be  closely  approximated  by  weight. 

To  illustrate :  Take  some  soap  bubbles  and  enclose 
them  in  a  most  granular  mass,  and  offer  agitation  or 
compression,  the  dissipation  is  complete;  then  place 
some  in  the  interior  of  a  mass,  the  consistence  of 
thin-pour,  and  try  to  remove  them  by  tamping  or 
compression.  It  will  be  found  the  seasoned  specimen 
will  contain  them  just  the  same,  and  though  they  rreay 
be  broken  up  into  smaller  cells,  their  full  volume  will 
remain  in  the  mass. 

The  voids  created  by  the  addition  of  surplus  water 
is  not  the  only  nor  the  principal  damage  done  by  rea- 
son of  this  excess  water.  Perhaps  a  greater  damag* 
is  done  by  carrying  with  it,  in  suspension,  particles 
of  cement  flour  so  important  in  the  hardening  process 
of  other  portions  of  the  mass,  which  upon  evapora- 
tion develop  a  lining  to  the  cells  almost  impervious 
to  moisture  in  an  absorption  tests. 

There  are  very  many  things  depending  upon  con- 
ditions when  chemical  action  begins  to  take  place  in 
a  mass  of  concrete.  If  the  mass  is  highly  porous, 
from  excess  of  water,  the  crystals  will  be  largely  of 
needleshape,  with  hexagonal  plates  in  the  matrix  films. 
If  the  mass  is  more  dense,  hexagonal  plates  and  crys- 
tals will  abound,  and  if  the  mass  is  of  high  density 
the  bond  will  be  hexagonal  crystals  planted  in  col- 


loidal films.  This  last  condition  cannot  exist  if  too 
much  water  is  used  in  the  mixture,  unless  much  effort 
is  used  in  tamping,  or  until  an  osmotic  state  is  estab- 
jifhed  in  the  mass. 

'  ■'-  The  proper  amount  of  water  is  the  amount  nearest 
to,  without  developing,  clarification,  and  will  vary  with 
absorbing  capacity  of  ingredients.  Water-tamped 
should  not  be  used  for  street  pavement. 

Contraction 
Expansion  is  neglible  if  contraction  be  properly 
provided  for,  since  expansion  comes  from  only  one 
cause,  that  of  rise  of  temperature  (and  absorption  in 
porous  concrete,  which  should  not  be  used  in  pave- 
ment), while  contraction  comes  from  several  causes, 
some  of  which  begin  to  operate  almost  immediately 
after  the  cajicrete  is  put  in  place,  as  follows : 

(a)  Settlement  during  moments  of  clarification  (if 
such)  whic{i  may  lessen  stress  between  solids. 

(b)  Shrinkage  during  drainage  period  (if  any) 
which  may  open  lines  for  percolation. 

(c) Shrinkage  after  initial  set  has  taken  place.  This 
form  of  contraction  is  probably  the  most  damaging 
to  concrete  and  is  greatest  in  porous  concretes,  doing 
damage  in  the  form  of  unseen  cracks  that  develop 
later,  leading  one  to  mistake  them  for  those  of  more 
recent  origin. 

(d)  Crystallization. — Crystal  and  colloidal  bonds 
like  many  other  formations  grow  less  as  they  grow 
older  and  stronger.  This  is  another  form  of  contrac- 
tion that  goes  on  for  several  months;  in  connection 
with  this  it  Hvill  be  understood  that  where  moisture 
remains  in  the  mass,  these  bonds  may  grow  stronger 
without  losing  iri  size,  and  in  the  end  will  make  a 
stronger  bond. 

It,  therefore,  becomes  important  that  as  mucli  as 
possible  of  the  original  moisture  be  kept  in  the  mass 
and  as  long"  as  possible.  Water  sprinkled  upon  the 
surface  of  a  too  rapidly  drying  pavement  will  not  an- 
swer, as  such  water  vaporizes  and  rises  in  the  air. 
More  concrete  is  permanently  damaged  by  this  form 
of  contraction  by  shrinkage,  caused  by  too  quick  dry- 
ing-out, and  the  cutting  short  of  the  hydration  of  the 
elements,  than  from  poor  material  and  mix. 

Sub-grade 

It  is  seldom  that  an  engineer  objects  to  the  amount 
of  rolling  of  sub-grade,  except  to  get  as  much  as  pos- 
sible, claiming  it  is  impossible  to  get  too  much. 

More  pavement  is  damaged  by  over-compression 
(jf  the  sub-grade  than  by  under-filling.  If  a  sample 
of  earth  he  removed  and  subjected  to  great  pressure 
and  again  placed  in  the  earth  and  after  a  time  be  exca- 
vated, it  will  be  found  that  this  sample  has  restored 
itself  to  the  natural  density,  or  at  least  to  that  of  the 
earth  surrounding  it.  Uneven  compression  of  the  sub- 
base  is  responsible  for  much  damage,  commonly  called 
"btickling  of  pavement"  at  center  or  quarter.  It  is 
seldom  an  action  of  the  pavement,  but  is  caused  by  a 
raising  up  of  pavement  at  points  where  over-com- 
pression exists  in  the  sub-soil.  The  over-compression 
is  highest  at  the  center,  since  this  is  the  easiest  place 
to  operate  the  roller,  there  being  less  liability  of  get- 
ting into  the  curb  and  gutter  in  the  case  of  streets, 
and  off  in  the  ditch  in  the  case  of  roads.  Transverse 
cracks  are  often  started  by  some  form  of  shrinkage 
and  extend  when  the  sub-grade  brings  the  restitution 
of  its  volume  back  to  nature. 

All  clays  are  highly  compressible — some  of  those 
on  which  tests  were  made  restored  themselves  in  one 
year,  some  in  two,  others  in  three  or  more,  but  all  of 
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them  reverted  to  their  natural  volume  in  due  course 
of  time. 

Where  a  soil  is  easily  conijjressed,  this  should  be 
done  with  caution,  and  in  the  reverse  case,  it  usually 
f;ets  little  compression. 

Protection 

Concrete  may  be  able  to  carry  a  great  load  at  th*- 
age  of  one  month,  but  will  not  resist  the  abrasive 
action  of  trafific.  When  one  stone  is  displaced,  the 
imj)act  is  multiplied  upon  its  neighbor.  Surface  stones 
should  be  protected  from  actual  contact  with  abra- 
sion of  traffic  for  a  jieriod  of  some  months. 
.  This  is  made  practical  by  the  ])lacing  of  a  surface 
coating  in  the  right  manner  at  the  right  time,  and  is 
well  worth  the  small  cost. 

Maintenance 

Slight  variations  in  the  grade  of  any  pavement 
should  receive  immediate  attention,  as  small  defects 
will  in  a  short  time  develop  great  damage. 


Load  Tests  on  Brick  Piers 

AT   a   recent    meeting    of    the    National     Brick 
Manufacturers'     Association    an    interesting 
paper  based  on  an  investigation  now  being 
conducted  in  Pittsburgh  by  the  U.  S.  Bur- 
eau of  Standards,  in  order  to  determine  the  physical 
properties  of  large  piers  when  tested  to  destruction, 
was   presented    by   Messrs.   J.    H.    Griffith    and   J.    G. 
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members  of  the  staff  of  the  Bureau.  It  is  of 
interest  to  mention  that  Prof.  A.  V.  Bleininger.  the 
well-known  ceramic  chemist,  who  has  addressed  sev- 
eral meetings  of  brickmakers  in  Canada,  acted  in  an 
advisory  capacity  throughout  the  investigation. 

So  far,  more  than  twenty-two  piers  have  been 
tested. 

As  nearly  as  possible  each  ])ier  was  30  in.  square- 


by  ft.  high,  except  two  piers  which  were  built  5  ft. 
high.  liach  pier  averaged  44  courses.  The  joints 
were  about  5/16  in.  thick.  The  qualities  of  brick 
used,  kinds  of  mortar,  ages  of  piers  and  results  of 
tests  are  tabulated  in  Ifig.  1.  Three  typical  styles  of 
bonding  were  selected  for  test — header  every  other 
course,  every  fourth  course  and  every  seventh  course ; 
thus  there  were  three  types  of  bonding  for  each  set 
of  piers.  One  of  the  5-ft.  piers  had  steel-mesh  rein- 
forcing placed  in  every  horizontal  joint ;  the  other, 
every  four  courses;  but  the  results  obtained  were  in- 
conclusive (see  Conclusion  No.  7). 

Method  of  Test 
ICach  pier  was  constructed  in  the  laboratory  on  a 
steel  plate  1  in.  thick,  leveled  on  the  floor.  The  plate 
surface  which  was  to  rest  on  the  base  of  the  testing 
machine  was  planed.  A  plate  IJ/^  in.  thick,  with  eye- 
bolts  for  crane  connections,  was  laid  on  the  top  of  the 
finished  pier,  connected  with  the  baseplate  by  four 
vertical  rods,  so  that  the  piers  could  be  filled  easily 
and  set  in  the  testing  machine  without  injury.  The 
top  plate  was  removed  after  the  pier  was  in  place. 
The  pier  was  leveled,  the  top  covered  with  a  thin  coat 
of  plaster  of  paris,  and  the  head  of  the  machine 
brought  down,  squeezing  out  superfluous  material. 
The  pier  was  then  left  for  several  hours  to  allow  the 
plaster  to  set.  Measurements  of  compression  were 
made  at  several  corners,  as  were  also  transverse 
measurements  and  strains  between  bricks. 

As  shown  in  Fig.  1,  bricks  laid  up  in  cement  mor- 
tar stood  up  best.  Cement-lime  mortar  gave  almost 
as  good  results.  Piers  using  lime  mortar  were  only 
about  one-half  as  strong  as  those  with  cement;  but 
it  should  be  noted  that  vitrified  brick  laid  up  in  lime 
mortar  withstood  a  pressure  of  more  than  1,400  lb. 
per  sq.  in.  The  weakness  of  these  piers  was  caused 
mainly  by  an  almost  entire  lack  of  carbonation  of  the 
mortar  on  the  interior,  rather  than  by  a  special  effi- 
ciency of  lime  mortar  when  properly  aged. 

Characteristic  Failure  of  Piers 

At  about  three-fourths  ma.ximum  load  vertical 
hair-cracks  began  to  appear.  With  continued  loading 
the  piers  broke  up  into  vertical  laminations.  This 
condition  was  induced  by  the  bending  of  the  indivi- 
dual bricks,  causing  them  to  split  transversely.  The 
bending  is  the  result  of  non-uniform  bearing  proceed- 
ing from  lack  of  homogeneity  of  texture  in  the  pier,  in 
an  individual  brick  or  in  the  mortars. 

The  progressive  action  of  this  cracking  is  most 
interesting.  Sometimes  very  early  in  the  test  small 
haircracks  formed  in  the  upper  or  lower  surface  of  a 
brick,  usually  just  under  or  near  the  vertical  joints, 
and  widened  at  the  surface  as  the  load  increased.  Fi- 
nally, subdued  sounds  were  heard,  which  increased  in 
volume  until,  in  the  case  of  vitrified  and  hard-burned 
brick  laid  up  in  lime  mortar,  a  succession  of  popping 
sounds,  occurred,  frequently  increasing  until  the 
sound  became  a  loud  "bubbling"  in  the  final  stages. 
When  a  brick  split,  the  ones  above  and  below  tended 
to  do  the  same,  until  the  structure  became  a  succes- 
sion of  strips,  and  failed  either  by  spalling  out  in 
large  masses  or  as  a  group  of  thin,  isolated  columns. 

The  following  are  the  main  conclusions  reached 
in  the  investigation : 

(1)  The  strength  of  piers  under  vertical  loading  bears 
.  a  close  relation  to  the  kind  of  brick  used  and  the  quality 
and  age  of  the  mortar. 

.  (2)  The  low   strength  of  piers   laid  in  lime  mortar  is 
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attributed   in    the   main    to   insufficient   aging,   with   a   conse- 
quent  lack   of  a  proper   carbonation    of   the   mortar. 

(3)  Experiments  seem  to  indicate  that  the  strength  of 
a  pier  is  largely  independent  of  the  course  bonding.  The 
real  function  of  bonds  is  to  maintain  a  certain  integrity 
and  monolithic  action  of  the  masonry  against  initial  strains 
induced  through  setting  and  "drying  out"  of  the  mortar 
rather  than  to  give  any  great  increase  of  vertical  strength. 

(4)  The  elastic  limit  of  the  piers  laid  up  in  ccMiient  and 
cement-lime  mortar  was  approximately  one-half  the  max- 
imum load. 

(5)  Piers  fail  through  a  tendency  to  separate  into  ver- 
tical strips  caused  by  bending  failure  in   the  individual  brick 


produced  by  unequal  distribution  of  the  vertical  load  over 
the  cross-section.  This  is  aggravated  by  ineffective  shear- 
ing and   adhesive   strength   of   the   mortar. 

(6)  A  high  modulus  of  rupture  of  the  brick  is  more  de- 
sirable than  superior  crushing  strength.  Higher  modulus  of 
rupture  would  be  realized  in  practice  by  increasing  the 
thickness  of  the  bricks  or   by   laying  them  on   edge. 

(7)  A  further  study  of  the  action  of  steel-mesh  rein- 
forcing in  the  horizontal  joints  is  recommended  in  order 
to  ascertain  the  load  efficiency  of  piers  having  an  outer 
shell  of  hard  brick  with  an  inner  core  of  softer  brick.  This 
construction  would  be  used  where  a  high-grade  brick  is  not 
easily    obtainable. 


The  Construction  of  Concrete  Houses 


OWING  to  the  increased  use  of  concrete  in  in- 
dustrial and  bvisiness  buildings,  remarkable 
developments  have  taken  place  in  this  branch 
of  the  industry,  though  until  recently  little  ad- 
vance has  been  made  in  the  class  of  buildings  of  resi- 
dential character.  Dampness  is  the  principal  objection 
to  concrete  construction.  It  is  easy  to  see  that  if  a 
solid  wall  thoroughly  chilled  has  warm  air  suddenly 
impigned  upon  it,  the  moisture  in  the  air  will  be  con- 
densed as  with  an  ice  water  pitcher  on  a  warm  day. 
Now  ordinary,  monolithic  concrete  of  a  fairly  rich 
mixture  is  practically  waterproof.  The  condensed 
water  is  not  readily  absorbed  by  the  wall— hence  the 
damp  condition  that  follows.  Brick,  tile,  and  many 
other  materials  are  absorbers  of  water  to  a  certain  de- 
gree ;  wood,  to  a  large  degree. 

It  is  quite  clear,  then,  that  if  we  want  to  eliminate 
dam])ness  due  to  sweating,  we  must  approximate  the 
conditions  of  such  iriaterials  as  do  not  sweat,  and  a  con- 
struction that  cannot  be  daiup  under  any  conditions. 

Various  Types 

To  begin  with,  there  is  the  typical  wet  mix.  Here 
the  water  practically  carries  the  cement  in  saturated 
solution  to  all  surfaces  of  the  aggregate  and  deposits 
it  there,  enough  mixing  and  churning  being  given  to 
distribute  the  cement-saturated  water  evenly.  This 
type  has  many  advantages  as  to  ultimate  strength  and 
waterproof  qualities,  and  is  widely  specified,  but  it  is 
not  adapted  to  residence  work,  either  as  a  final  material 
or  as  an  economy  proposition. 

At  the  other  extreme  is  the  typical  dry  mix  (used 
fifteen  years  ago  in  foundations  and  to  some  extent  in 
the  concrete  block  industry  today).  This  type,  on  ac- 
count of  excessive  porosity  and  the  great  amount  of 
tamping  or  pressure  needed,  is  equally  unfitted  for  resi- 
dences. Midway  in  the  scale,  however,  is  another  kind 
of  concrete  that  has  some  remarkable  properties — ■ 
which  are  just  what  the  house  builder  is  after. 

Voids  Wanted 

This  mix  should  have  primarily  an  excess  of  the 
medium-sized  aggregate  and  sand.  That  is,  we  want 
voids,  but  we  want  them  very,  very  small  and  not  con- 
nected, so  to  speak.  In  other  words,  we  want  to  ap- 
proximate the  structure  of  wood  or  brick,  not  the  close- 
ness and  homogeneity  of  steel.  It  should  be  wet  and 
plastic  like  mud,  but  with  no  surplus  of  water,  and 
requires  mixing  for  a  comparatively  long  time.     Fnal- 

♦  From  a  paper  read  at  the  first  annual  convention  of  the  American 
Society  of  Engineers,  Architects  and  I'ontractors. 


ly,  it  should  be  rapidly  cured  or  dried  out  by  removing 
the  forms  as  soon  as  possible. 

The  qualities  of  this  product  are  peculiar.  I^  will 
absorb  water  to  a  moderate  amount  without  being  sub- 
ject to  leakage,  and  attains  considerable  tensile  strength 
while  still  green  ;  also  it  does  not  exert  much  pressure 
when  setting,  and  is  not  nearly  so  subject  to  expansion 
and  contraction  as  a  wet  mix.  Cracks  will  often  reknit 
twenty-four  hours  after  final  set,  on  application  of 
pressure.  Frequently  scrapings  from  a  wall  two  days 
old  catch  on  the  wall  below  and  set  up  again,  ad- 
hering so  firmly  that  a  cold  chisel  is  required  to  dis- 
lodge them.  Further,  such  a  mix  when  cast  in  wall 
form  is  strong  enough  to  hold  four  feet  of  concrete 
above  without  side  support,  and  yet  is  soft  enough  to 
cut  like  cheese  at  the  bottom,  and  is  an  ideal  material 
for  certain  purposes. 

But  what  we  started  after  was,  to  begin  with,  a 
material  approximating  brick  and  wood,  with  little 
tendency  to  sweat — and  finally  a  construction  that 
would  nullify  whatever  tendency  there  was.  The  last 
requirement  is  met  by  the  double  wall — that  is,  two 
concrete  walls,  with  an  air-space  between.  To  carry 
this  construction  through,  however,  economically  and 
structurally,  several  serious  difficulties  had  to  be  over- 
come. 

Problems  to  Be  Solved 

First, — some  practical  construction  method  was 
needed  to  transmit  and  equalize  the  weights  coming 
on  the  inner  and  outer  wall.  Obviously,  two  thin  slabs 
stuck  up  on  edge,  one  slab  taking  all  the  floor  weights 
and  the  other  only  its  own  weight  and  part  of  the  foot 
and  tied  together  merely  at  intervals  by  through  ties 
at  right  angles  to  walls,  was  not  altogether  satisfac- 
tory, unless  each  wall  was  over  thick ;  also  compar- 
atively thin  slabs  of  any  length  or  height  are  particu- 
larly subject  to  temperature  shrinkage  and  resultant 
cracking,  thus  requiring  much  reinforcing  steel. 

Second, — a  double-wall  construction  calling  for  the 
use  of  core  forms  presents  the  item  of  considerable  ex- 
pense, and  many  practical  difficulties  arise  if  a  standard 
construction  is  use.  Again,  the  ordinary  form  methods 
are  practically  out  of  the  question,  due  to  certain  spe- 
cial conditions  peculiar  to  house  building,  viz.,  number 
and  variety  of  openings,  irregularity  of  walls,  necessity 
of  placing  beams  without  waiting  a  long  time,  or  the 
great  number  and  variety  of  chases,  plugs,  or  openings 
to  be  anticipated. 

Third, — in  a  general  way,  the  point  of  economy  so 
governs  the  whole  question  of  residence  work  that  un- 
less it  can  be  shown  clearly  that  concrete  is  at  least  as 


August  18,  1915 


THE    CONTRACT    RECORD 


Ml 


cheap  as  other  masonry  construction,  it  is  idle  to  con- 
sider whether  or  not  it  is  satisfactory  as  a  whole. 

("oncrete  construction  has  grown  along  certain 
definite  lines,  the  general  cxjierience  being  that  forms 
and  form  work  are  comparatively  expensive,  but  that 
the  mixing  and  placing  can  be  done  quite  cheaply  by 
machinery,  mixer,  and  chutes,  ])rovided  there  is  enough 
cubic  yardage  to  ])ay  the  cost  of  installing  the  plant 
and  running  the  system.  This  is  based  on  the  use  of 
a  very  wet  liejuid  mix,  as  this  is  the  only  kind  that  will 
flow  rea<lily.  So  that,  to  a  very  great  extent,  working 
along  these  lines,  all  endeavor  has  gone  into  cheapen- 
ing the  handling  end  ;  very  little,  until  recently,  into  in- 
vestigating conditions  of  the  mix  or  im])roving  the 
forms.  This,  of  course,  is  largely  due  to  the  ease  of 
handling  a  wet  mix,  and  tlic  fact  that  if  enough  storeys 
are  to  he  cast  in  a  high  building  the  initial  cost  of  the 
forming  is  divided  sufficiently  often  to  bring  out  a  very 
reasonable  total. 

Hut  in  the  smaller  type  of  building  and  residence, 
we  have  an  entirely  diflfercnt  ])ro])osition.  'j"he  wet 
mix  is  not  a  satisfactory  material ;  the  yardage  will  not 
justify  an  elaborate  handling  ])lant ;  and  the  forming 
cannot.be  standardized  uinvard. 

The  savings  here  must  be  made  in  another  way, 
by  the  method  and  form  themselves,  in  cutting  down 
the  labor  of  setting  them  u])  and  taking  down,  in  elim- 
inating to  a  great  extent  the  cost  of  shifting,  in  pro- 
'  viding  an  automatic  ])luml)  and  alignment  scheme  that 
is  independent  of  care  and  trade  skill,  and  lastly,  in 
using  standard  forms  in  big  units  that  can  be  used  on 
any  and  all  buildings,  irresi)ective  of  varying  wall 
lengths — and  all  this  with  little  or  no  depreciation  of 
forms  and  equipment.  This  can  be  acconqjlished  by  a 
scheme  of  standardization  longitudinalh'.  Previously 
the  small  cast  concrete  building  had  apparently  been 
conceived  entirely  as  a  monolith,  somewhat  as  the  first 
sidewalks  were  made,  without  joints. 

The  introduction  of  a  separately  built  joint  member 
in  connection  with  cast  walls  and  girders  made  possible 
the  satisfying  of  the  various  form  criterions  noted 
above,  and  also  did  away  with  the  structural  difticulties 
])reviously  mentioned  as  connected  with  the  double 
wall. 

In  a  concrete  residence  on  Long  Island,  the  walls 
of  which  were  recentl)'  completed  b)'  this  method,  the 
entire  cost  of  cellar  and  walls,  including  setting  and 
shifting  forms  and  depreciation,  averagetl  $5.50  a  cubic 
yard.  There  were  3iS5  cubic  yards  in  the  entire  build- 
ing. The  dimensions  of  the  building  were  62  ft.  0  in. 
by  41  ft.  6  in.  by  23  ft.  6  in.  from  first-floor  beams  to 
roof  ])late.  'I'he  approximate  time  of  erection  above 
first-fioor  beams  was  fourteen  working  days. 

As  the  walls  largely  consisted  of  two  4-inch  slabs, 
each  square  foot  of  wall  surface  represented  the  equiva- 
lent of  two-thirds  of  a  cubic  foot,  which  gave  a  cost 
per  square  foot  of  wall  surface  of  14  cents.  The  con- 
veying api)aratus  used  consisted  of  a  5-cu.  ft.  mixer, 
with  hoist  and  bucket  duni])ing  into  a  very  short,  steej) 
chute,  which  in  turn  cmi>ticd  into  wheelbarrows.  No 
scafi'olding  whatever  was  erected,  runways  over  horses 
and  on  second  lloor  beams  being  substituted. 

riK-re  is  one  other  factor  in  the  general  problem, 
namely,  the  overhead  cost  oi  concrete  work.  The 
tendency  has  been  in  the  building  art  to  develop  con- 
crete work  as  a  thing  a])art  for  large  buildings  and 
structures  rei|uiring  great  strength,  .\rchitects  and 
engineers  have  bec<ime  accustomed  to  use  a  standard 
fonu  of  specification  whose  requirements,  if  lived  up 


to,  furnished  a  product  suitable  t<,>  heavy  structures, 
and  little  else.  To  require  an  ultimate  strength  of 
2,5(X)  i)(»unds  to  the  s^piarc  inch  where  the  maximum 
strain  would  never  be  25,  is  certainly  keeping  on  the 
safe  side,  but  obviously  a  liiilc  .ib^iird  .nid  \irv  un- 
economical. 

The  result  has  been  th.a  i  i  i  in  mu.ih  wikv  nu-  ic- 
(|uircments  have  not  been  lived  up  to,  a  practice  which 
has  been  more  or  less  condoned  by  architects  on  ac- 
count of  the  high  factor  of  safety;  and  (2),  the  segre- 
gation of  the  skilled  concrete  workers  into  a  class  em- 
ployed entirely  on  big  work. 

iiut  concrete  is  rapidly  coming  in  as  a  universal 
building  material ;  and,  with  the  enormous  demand  for 
cement  and  gravel,  we  shall  find  it  inex|)edicnt  to  be 
wasteful  with  it,  either  directly  rir  indirectly,  and  there 
will  soon  be  a  real  demand  for  skill  in  its  use  as  a  plas- 
tic building  material,  which  will  automatically  remedy 
the  present  condition. 


Public  Speaking  for  Engineers 

FROM  experience  with  several  hundred  young 
and  middle-aged  engineers,  writes  F.  H.  New- 
ell in  the  course  of  a  recent  letter  to  The  En^ 
gineering  News,  I  may  safely  assert  that  there 
is  not  one  out  of  ten,  or  jjossibly  one  out  of  a  hundred, 
who  has  shown  the  ability  to  write  the  story  of  an 
inqjortant  ]>ublic  work  in  such  a  way  as  to  be  readable 
by  the  public.  It  seems  as  though  all  natural  ability  in 
ex])ression  had  been  destroyed  by  the  educational 
methods  or  the  technical  training.  For  example,  a 
young  engineer  writing  home  to  his  family  gives  a 
most  fascinating  account  of  his  work;  but  ask  him  to 
write  out  the  larger  facts  for  publication  and  he  im- 
mediately begins  a  cramped,  dull  description  of  rela- 
tively unimportant  details  or  technicalities  concerning 
which  few  people  care  to  read.  He  seems  to  lose  his 
sense  of  |)roi)ortion  or  his  i)ersi)ective.  He  is  unable 
to  adjust  his  mental  attitude  if  he  is  conscious  that  the 
material  he  is  writing  is  to  be  read  by  any  one  except 
his  favored  correspondent. 

Successful  engineers  must  be  men  of  imagination, 
men  who  can  picture  in  their  own  minds  the  great 
I)ossibilities  latent  in  unattractive  surroundings.  This 
imagination  so  necessary  for  success  is  often  unavail- 
able as  far  as  giving  information  to  the  public  is  con- 
cerned. The  preservation  of  the  freshness  of  statement 
and  clearness  of  vision  are  among  the  important  things 
which  seem  to  be  lost  by  the  time  a  young  engineer 
has  achieved  success  in  other  lines. 

It  is  of  the  highest  importance,  not  merely  to  the 
engineering  profession,  but  to  the  jmblic  in  general. 
that  we  endeavor  to  bring  forward  systematically  the 
man  who  can  and  will  write  out  short  interesting  des- 
criptions of  engineering  works  and  achievements,  l-^ich 
engineering  society  should  regard  it  as  a  duty  to  the 
public  and  to  the  i)rofession  to  find  among  its  mem- 
bers the  man  who  can  do  this  and  to  encourage  him 
in  every  jmssible  way  to  aid  in  the  ditTusion  of  cor- 
rect information  and  in  the  education  of  the  local  pub- 
lic, not  through  technical  journals,  which  the  public 
does  not  read,  but  through  the  daily  newspa|>crs  and 
the  Sunday  editions  which  come  into  millions  of  homes. 


dranite  or  limestone  ma.sonry,  well  dressed, 
weighs  165  lbs.  per  cubic  foot ;  mortar  rubble  eighs 
154  lbs.,  dry  rubble  13S  lbs.,  and  well  dressed  sand- 
stone masonrv   144  lbs. 
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The  Science  of  Cost  Keeping  and  Management 


By  F.  A.  Barnes* 


THERE  are,  as  you  all  know,  two  general  meth- 
ods of  carrying  on  work,  viz.,  by  contract  and 
by  day  labor.  The  engineer  designs  and  lays 
out  the  work  in  both  instances,  but  in  the  first 
case  his  supervision  of  actual  performance  is  limited 
to  the  enforcement  of  the  contract  and  specifications, 
while  in  the  second  he  has  direct  charge.  Theoreti- 
cally, therefore,  the  second  method  saves  the  con- 
tractor's profit  and  should  be  the  more  economical, 
but,  in  practice,  human  nature  must  be  taken  into 
account  and  we  find  that  the  engineer,  even  though 
he  be  as  competent  as  the  contractor,  is  usually  not 
as  efficient,  probably  because  he  is  spending  the  money 
of  others,  while  the  contractor  is  practically  spending 
his  own,  or,  at  least,  is  directly  interested  in  having 
as  much  as  possible  left  for  profit.  The  truth  of  the 
above  statement  is  generally  admitted  and  was  recog- 
nized by  the  court  in  the  case  of  O'Brien  vs.  Mayor  of 
New  York,  when  it  said  in  its  decision :  "There  is  no 
spur  like  self-interest  in  business  enterprises,  and  it 
may  be  regarded  as  certain  that  the  contractor  will 
always  take  care  of  his  own  interest  so  far  as  possible. 
This  is  natural  and  proper,  and  no  fault  can  be  or  is 
found  with  such  a  fact.  But  how  far  the  officers  or 
employees  who  represent  the  general  public  or  the 
corporation  which  is  building  the  work  can  be  de- 
pended upon  for  steady,  earnest,  zealous,  and  able  at- 
tention to  the  public  interest  is  always  a  matter,  to 
say  the  least,  of  some  doubt."  A  careful  analysis  of 
the  costs  in  cases  where  good  showings  are  claimed 
to  have  been  made  with  day  labor  often  reveals  the 
fact  that  some  charges,  such  as  plant  repairs  and  de- 
preciation or  overhead  expenses,  have  been  omitted 
entirely  from  consideration. 

Of  course,  under  the  day  labor  system,  the  party 
having  the  work  done  has  better  control  of  it  and  can 
more  easily  make  changes  as  the  job  progresses,  especi- 
ally as  compared  with  the  ordinary  lump-sum  contract ; 
but  his  risks  are  increased,  even  though  liability  for 
accidents  to  employees  and  the  public  is  covered  by 
insurance,  as  is  now  usually  the  case.  It  is  princi- 
pally, however,  because  contract  work  is  usually 
cheaper,  as  pointed  out  in  the  preceding  paragraph, 
that  most  highway  work  is  now  and  probably  will 
continue  to  be  done  under  the  contract  system,  and 
this  fact  may  lead  some  of  you  to  wonder  if  it  is  worth 
while  for  the  engineer  to  interest  himself  in  cost  keep- 
ing and  management.  In  my  opinion,  this  query 
should  bring  forth  a  most  emphatic  answer  in  the 
affirmative,  for  the  following  reasons : 

Importance  of  Careful  Analysis 

In  the  first  place,  a  careful  analysis  of  the  job  and 
the  method  of  performing  it,  which  is  essential  to 
eiTective  cost  keeping,  increases  one's  knowledge  of 
construction  work  and  is  of  benefit  whether  one  con- 
siders costs  or  not,  but,  unfortunately,  is  not  likely  to 
be  undertaken  unless  they  are  considered.  Costs  of 
the  component  parts  of  the  work  and  of  methods  of 
performing  them  should  always  be  considered  together, 
however,  as  such  investigation  will  frequently  lead  to 
the  adoption  of  changes  in  plans  or  methods,  or  both 
— such  as  changes  required  to  adapt  the  work  to  the 
use  of  labor-saving  machinery,  etc.     Such  investiga- 
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tion  would  also  increase  the  ability  of  engineers  to 
make  accurate  estimates,  something  which  would  do 
much  to  enhance  the  reputation  of  our  profession.  As 
to  management,  its  laws  apply  in  considerable  mea- 
sure to  all  human  relations,  such  as  those  between 
contractor  and  engineer,  and  completely  to  relations 
with  subordinates ;  and  no  one  can  reasonably  expect 
to  rise  to  the  higher  and  more  lucrative  executive  posi- 
tions without  some  knowledge  of  such  matters.  Hence 
it  is  my  firm  belief  that  a  study  of  cost  keeping  and 
management  adds  to  one's  value  to  his  employer  and 
to  the  public  by  increasing  his  ability  to  design  econ- 
omic works  and  to  erect  the  same  at  minimum  cost, 
and  that  such  study  is  absolutely  essential  if  engineer- 
ing is  to  justify  the  definition  sometimes  given  it — 
"The  art  of  making  a  dollar  earn  the  most  interest." 

Cost  Keeping  Defined 

The  first  topic  which  I  shall  take  up  is  cost  keep- 
ing, which  has  been  roughly  defined  as  the  process 
of  determining  where  your  money  goes  and  what  you 
get  for  it.  That  is,  it  involves  the  determination  of 
output  as  well  as  of  costs.  Even  this  rough  definition 
is  too  precise  to  cover  the  practice  of  a  contractor- 
whose  testimony  I  heard  in  a  case  in  New  York  City 
some  years  ago.  He  explained  that  he  kept  no  books. 
If  there  was  anything  left  at  the  end  of  the  job,  he  put 
it  in  the  bank ;  if  there  was  a  loss,  he  drew  a  cheque 
for  it.  Such  methods  can  flourish,  of  course,  only  in 
fields  where  abnormal  profits  usually  obtain,  and  are 
rapidly  disappearing.  Increasing  competition  has 
forced  contractors  to  keep  accurate  costs,  primarily 
for  the  purpose  of  securing  high  efficiency  and  hence 
low  costs  so  as  to  be  able  to  bid  low  and  secure  work 
to  do,  and  also  because  of  the  necessity  of  knowing 
costs  more  accurately  when  bidding  closely  in  order 
to  avoid  loss.  That  is,  the  two  principal  purposes  of 
cost  keeping  are : 

(1)  To  measure  and  increase  efficiency. 

(2)  To  secure  data  for  making  estimates. 

To  accomplish  these  purposes,  all  the  factors  of 
cost,  viz.,  labor,  materials,  plant  charges,  supplies  and 
overhead  expenses,  must  be  considered,  and  such  mat- 
ters as  excessive  use  of  materials  or  supplies,  in  effi- 
ciency of  labor  or  supervision,  lost  time  due  to  break- 
downs or  lack  of  co-ordination,  and  irregularities  due 
to  dishonesty  (padded  pay  rolls)  or  carelessness  show 
up  at  once  in  the  data  obtained  and  may  be  corrected 
immediately.  The  cost  of  supervision  can  be  reduced 
quite  frequently  since  the  report  card  with  its  accurate 
data  on  output  is  a  better  spur  than  the  presence  of  a 
foreman  who  has  to  judge  from  appearance  only.  Cost 
keeping  furnishes  accurate  data  upon  which  to  base 
changes  in  plant  layout  or  design  and  for  testing  the 
efficiency  of  new  machines  and  also  naturally  leads 
to  the  adoption  of  some  system  of  wage  payment 
which  takes  into  account  the  efficiency  of  the  employee. 

Concerning  Forms 

Ihave  not  taken  the  trouble  to  prepare  any  forms 
to  show  you,  as  they  are  rather  hard  to  grasp  in  the 
limited  time  available,  and  the  design  of  forms  consti- 
tutes an  important  part  of  the  training  of  the  "analy- 
sis man"  or  cost  keeper.  One  who'  slavishly  copies 
forms  devised  by  others  not  only  misses  this  training, 
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but  will  probably  use  forms  not  entirely  adapted  to 
his  own  work,  and,  even  if  they  are  suitable,  will  not 
use  them  as  intelligently  as  if  he  had  devised  them 
himself.  It  has  been  said  that  anyone  can  devise  forms 
once  he  knows  exactly  the  data  he  wishes  to  secure 
and  hence  it  will  be  best  to  devote  our  attention  to 
the  principles  involved  rather  than  to  specific  examples. 
A  study  of  existing  forms,  especially  after  one  has  had 
some  experience,  has,  of  course,  great  value,  and  the 
beginner  can  thus  quickly  acquire  a  knowledge  of  the 
various  space-saving  schemes  for  use  where  the  de- 
sired data  are  very  numerous.  These  schemes  may 
easily  be  picked  up  in  the  technical  press. 

Probably  the  most  diffifficult  part  of  cost  keeping 
is  to  determine  upon  the  data  to  be  secured,  that  is, 
along  what  lines  and  how  far  shall  we  carry  our  sub- 
division of  the  work?  The  tendency  of  beginners  is 
to  subdivide  too  finely,  thus  materially  increasing  the 
cost  of  securing  the  data  and  producing  results  of  no 
particular  value.  Hence  we  should  not  only  keep  in 
mind  constantly  the  two  principal  purposes  of  cost 
keeping,  efficiency  and  estimates,  but  should  care- 
fully weigh  the  value  of  each  item  and  satisfy  our- 
selves that  data  upon  it  will  be  worth  while  before 
attempting  to  secure  them.  In  concrete  work,  for  ex- 
ample, it  is  manifestly  futile  to  attempt  to  secure  data 
on  costs  of  the  various  operations  involved  in  cases 
where  the  same  men  are  used  for  all  of  them  and  con- 
sequently are  continually  shifting  from  one  to  the 
other. 

Classification  and  Correction  of  Data 

In  determining  upon  the  classification,  the  items  of 
work  given  in  the  contract  and  upon  which  unit  prices 
may  be  given,  furnish  a  good  starting  point  and  usu- 
ally form  the  basis  for  the  primary  subdivision.  These 
items  arc  then  subdivided  in  accordance  with  the  oper- 
ations involved,  particularly  if  different  men  or  dif- 
ferent gangs  handle  the  various  operations,  and  their 
outinit  must  be  determined  in  units  other  than  those 
of  the  principal  items  in  order  to  measure  their  effici- 
ency. In  rock  excavation,  for  instance,  the  efficiency 
of  the  drilling  gang  depends  on  the  number  of  lineal 
feet  of  hole  drilled  rather  than  on  the  number  of  cubic 
yards  of  rock  removed.  The  above  considerations  or 
the  (lesiral)ility  of  co-ordinating  the  outfit  and  men,  or 
classes  of  labor  used  in  a  single  operation  may  lead 
to  its  subdivision  on  one  of  these  bases.  For  example, 
form  work  in  concrete  construction  involves  the  use 
of  carpenters  and  helpers  and  the  proportion  of  cost 
chargeable  to  each  should  be  determined  so  that  the 
most  economical  arrangement  may  be  found.  The 
application  of  this  same  principle  to  the  main  items, 
or  to  the  entire  job.  leads  to  the  discovery  of  ex- 
cessive use  of  materials  or  supplies,  or  that  cost  of 
supervision  is  an  excessive  percentage  of  the  total,  etc. 

In  addition  to  the  determination  of  the  data  to  be 
secured  and,  in  fact,  during  its  determination,  atten- 
tion must  also  be  given  to  the  organization  to  be  used 
in  carrying  out  the  work,  especially  as  it  affects  the 
method  qf  securing  the  data,  which  in  turn  affects  the 
design  of  forms.  Where  the  w-ork  is  concentrated  the 
timekeeper  may  be  charged  with  the  duty  of  securing 
data  on  both  output  and  costs,  though  he  must  de- 
])end  upon  the  foreman  for  information  as  to  the  times 
when  the  shifts  in  the  gangs  are  made  unless  he  is 
on  the  work  continuously.  Hence  it  will  frequently 
be  best  for  the  foreman  to  he  held  directly  responsible 
for  such  data,  his  results  being  checked  roughly  by  in- 
formation secured  by  the  timekeeper  who  visits  the 


work  at  regular  intervals.  This  latter  method  is  neces- 
sary in  case  the  work  is  spread  over  large  areas  or  con- 
siderable distances.  In  some  cases,  especially  on 
piece-work,  performed  by  skilled  laborers,  data  on 
output  are  most  easily  secured  by  having  the  indi- 
vidual workmen  make  the  original  record.  This  often 
increases  their  interest  in  the  work,  and  takes  little 
time  or  attention,  involving  merely  counting  the  pieces 
of  finished  work  or  punching  a  tally  card  as  each  piece 
is  completed. 

On  other  work  outjjut  is  usually  more  difficult  to 
determine,  involving  measurement  of  lengths,  areas, 
or  volumes,  but  with  the  aid  of  the  engineer's  station 
marks,  lengths  are  easily  found  and  frequently  areas 
and  volumes  are  direct  functions  of  the  length  and 
may  be  computed  in  the  office.  Sometimes  volumes 
are  determined  from  the  number  of  loads  handled, 
but  care  must  be  taken  to  secure  fairly  uniform  load- 
ing and  to  use  a  proper  allowance  for  change  in  vol- 
ume of  the  material.  Again,  so-called  functional  units 
are  used,  as  in  estimating  the  number  of  cubic  yards 
of  concrete  laid  in  a  day  from  the  number  of  bags  or 
barrels  of  cement  used,  etc.  The  two  methods  last 
given,  or  in  fact  any  approximate  method,  should  be 
checked  by  actual  measurement  at  frequent  intervals, 
but  cases  are  rare  where  complicated  measurements 
are  necessary  daily.  Quantities  of  materials  and  sup- 
plies used  are  similarly  treated. 

Utilizing  the  Data 

Having  now  determined  upon  the  data  to  he 
secured  in  addition  to  the  pay  roll  data  and  the  meth- 
od of  securing  them,  units  to  be  used,  etc.,  the  de- 
signer of  forms  must  finally  consider  the  accounting 
sy.stem  or  method  of  working  up  the  data  and  utiliz- 
ing them,  as  the  forms  must  give  the  data  in  shape 
for  immediate  and  convenient  use.  Many  organiza- 
tions spend  considerable  money  on  the  collection  of 
data,  but  fail  to  work  them  up  in  time  to  be  of  service. 
Simplicity  and  accuracy  should  be  the  keynotes  of 
both  cost  keeping  and  accounting  systems  which 
should  fit  into  each  other.  In  general,  the  field  re- 
cords should  be  favored  in  the  matter  of  simplicity 
and  all  computations  and  combining  of  reports  should 
be  done  in  the  office.  Forms  may  be  simplified,  of 
course,  by  requiring  a  number  of  different  men  to  re- 
port and  each  man's  interest  may  be  enhanced  there- 
by, but  filling  out  even  a  simple  report  takes  time  and 
attention  which  might  often  better  be  devoted  strictly 
to  the  work  and  hence  I  believe  the  tendency  to  make 
the  timekeeper  responsible  for  most  of  the  reporting 
to  be  a  salutary  one.  The  accuracy  of  reports  may 
sometimes  be  checked  by  requiring  two  men  to  report 
on  the  same  thing  and  it  is  always  roughlj-  apparent 
from  the  results  secured. 

It  is,  of  course,  not  essential  that  actual  costs  be 
used  in  studying  efficiency,  in  fact,  costs  in  man-days, 
machine-days,  or  in  dollars  and  cents  on  the  basis'of 
assumed  standard  prices  must  be  used  in  comparing 
the  results  on  different  jobs,  and  even  then  one  must 
be  sure  that  the  conditions  are  similar  before  jumping 
at  conclusions  of  relative  efficiency.  The  same  meth- 
ods apply  to  the  combinations  of  the  elements  of  cost 
necessary  to  make  up  an  estimate,  that  is.  since  we 
have  amounts  of  labor,  supplies  and  materials,  plant 
charges,  etc..  in  detail  for  each  part  of  the  operations 
making  up  the  main  contract  items,  we  may  apply 
any  prices  we  choose.  It  is  only  in  this  way'that  an 
accurate  estimate  for  a  particular  case  may  be  ob- 
tained.   I  believe,  however,  that  the  accuracy  of  esti- 
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mates  would  be  increased  by  allotiiig  more  items  and 
by  avoiding  the  coninion  tendency  to  throw  all  super- 
vision and  even  plant  and  tool  charges  into  general 
expenses.  Supervision  exercised  by  foreman  and  even 
by  the  contractor  himself  could  frequently  be  allotted 
to  the  various  items  of  work,  and  there  is  no  reason 
why  the  cost  of  a  shovel  exclusively  vised  for  concrete 
work  should  appear  in  the  general  charge  account. 
In  order  to  obtain  true  costs,  every  ])ossible  element 
should  be  included  in  the  cost  of  the  item  and  as  little 
as  possible  left  for  overhead  or  general  charges. 

Allowance  for  Depreciation  of  Plant 

An  item  particularly  difficult  to  determine  is  the 
proper  allowance  for  depreciation  of  plant,  also  whe- 
ther heavy  repairs  should  be  charged  against  the  job 
on  which  they  are  made  even  though  the  necessity  for 
them  was  largely  due  to  previous  work  and  their 
benefits  extend  to  subsequent  jobs.  There  are  many 
methods  of  handling  these  questions,  but  I  believe  the 
most  accurate  one  is  to  make  an  appraisal  of  the  plant 
at  the  beginning  of  the  work  and  as  often  thereafter 
as  may  be  necessary  for  cost  keeping  purposes.  This 
ai)praisal  should  be  made  by  an  expert  in  plant  values 
and  the  value  assigned  should  be  the  estimated  value, 
f.o.b.  at  the  nearest  probable  market. 

In  connection  with  the  use  of  costs,  the  cost  chart 
or  graph  of  unit  costs  is  very  valuable  as  it  shows  at 
a  glance  just  how  the  costs  are  running;  it  may  also 
serve  to  check  up  the  reports  due  each  day  if  a  curve 
is  plotted  for  each  report.  Another  most  useful  de- 
vice is  the  progress  chart,  on  which  a  schedule  of  the 
work,  or  items  thereof,  is  laid  off  with  corresponding 
quantities,  percentages,  and  prices.  As  the  work  pro- 
gresses, actual  dates,  quantities,  percentages,  and 
prices  are  also  plotted  so  that  one  has  a  direct  com- 
l)arison  of  actual  results  with  the  estimate  and  can 
]>redict  the  probable  outcome  of  the  job  at  any  time. 
1  wish  to  emphasize  again  the  necessity  of  keeping 
all  these  records  strictly  up  to  date ;  it  is  of  no  value  to 
find  that  costs  are  running  high  unless  it  is  discovered 
immediately  and  the  remedy  a])plied  before  the  job 
has  long  continued  in  an  inefficient  way.  There  are 
other  minor  records,  such  as  the  foreman's  diary,  his- 
tory and  sketches  of  the  work,  etc.,  which  should  al- 
ways be  included  with  cost  data  so  that  the  exact  con- 
ditions under  which  the  costs  were  obtained  may  be 
known. 

The  Art  of  Management 

Now  taking  up  the  subject  of  management,  I  fully 
agree  with  Mr.  Moore  that  there  are  no  ten,  twelve  or 
twenty  principles  involved  and  the  management  is  and 
always  will  be  an  art  rather  than  a  science,  but  many 
of  the  jjrinciples  which  have  been  put  forth  during  the 
last  few  years  are  of  value  to  those  who  desire  to 
make  progress  in  this  art.  In  my  opinion  the  most 
important  of  all  these  principles  is  what  Mr.  Harring- 
ton Emerson  calls  the  "Eair  Deal"  in  his  book  on  the 
Twelve  Principles  of  Efficiency.  In  fact,  I  believe 
it  essential  that  the  si)irit  of  fairness  permeate  every 
thought  and  action  of  the  manager  if  he  would  be 
most  successful,  and  the  man  who  takes  up  a  study  of 
management  with  the  sole  purpose  of  getting  more 
work  out  of  his  men  without  giving  them  and  benefit 
in  return  defeats  his  own  purpose.  Spying  upon  men 
to  determine  whether  they  are  doing  good  work  or 
not  is,  I  believe,  incompatible  with  the  spirit  of  fair- 
ness. Men  will  work  and  work  hard  for  the  "boss" 
who  is  scjuare  with  them,  not,  of  course,  in  entire  dis- 
regard of  other  factors,  but  sometimes  nearly  so. 


Next  to  fairness,  in  its  effect  at  least,  I  would 
put  what  is  sometimes  called  the  law  of  proportionate 
reward ;  that  is,  pay  should  vary  with  output.  Strictly 
interpreted,  this  means  payment  for  services  on  a 
piece-rate  basis,  which  is  practically  im])ossible  in  most 
civil  engineering  construction  and  which  has  been 
abandoned  by  many  of  our  best  industrial  concerns 
(where  it  may  be  more  easily  applied).  The  piece- 
rate  system  leads  to  excessive  speeding  up  and  inferior 
output  and  does  not  identify  the  interests  of  employer 
and  employee  as  is  attempted  by  some  of  the  later 
bonus  systems.  Bonus  systems,  especially  for  gangs, 
could  be  applied  in  civil  engineering  construction  more 
often  than  they  are  and  no  doubt  would  increase  effi- 
ciency. Coupled  with  this  law  of  i)roportionate  reward 
is  the  rule  that  the  reward  should  be  prompt,  especi- 
ally with  the  unskilled  laborer  whose  imagination  is 
not  usually  sufficient  to  furnish  continued  incentive  to 
increased  effort  unless  he  receives  the  reward  at  fre- 
quent intervals. 

Another  law  of  management  is  that  of  the  subdi- 
vision of  duties  which  means,  of  course,  simply  carry- 
ing the  familiar  law  of  subdivision  of  labor  into  the 
organization.  Men  have  different  capacities  and  abili- 
ties and  care  should  be  taken  to  observe  these  in  as- 
signing them  to  work,  since  they  will  not  only  take 
greater  interest  in  doing  work  for  which  their  talents 
adapt  them,  but  will  also  accomplish  more  along  those 
lines.  Closely  allied  to  this  law  is  the  rule  that  the 
planning  of  work  should  be  divorced  from  the  per- 
formance. Much  mf)ney  is  lost  by  throwing  the  bur- 
den of  planning  the  work  on  the  foreman,  both  be- 
cause he  is  often  not  competent  to  plan  and  because 
his  whole  attention  should  be  devoted  to  handling  the 

The  Law  of  Co-ordination 

Then  there  is  the  law  of  co-ordination,  which  is 
that  each  element  of  plant  and  each  gang  should  be 
kept  working  to  its  full  capacity.  That  is,  they  should 
be  properly  co-ordinated  so  that  no  gang  will  have  to 
wait  for  any  other  gang  or  machine,  or  for  supplies 
or  materials.  The  time  of  arrival  of  sup|)lies  and  ma- 
terials must  therefore  be  properly  scheduled  and  the 
capacity  of  elements  of  the  plant  and  of  gangs  adapted 
to  the  work  of  the  others. 

Another  law  of  management,  if  efficiency  is  to  be 
measured  closely  by  means  of  a  cost  keeping  system,  is 
that  the  men  or  gangs  must  work  under  standard  con- 
ditions. Obviously,  it  is  unfair  to  compare  outputs 
unless  the  conditions  under  which  they  were  obtained 
are  similar. 

The  law  of  educational  supervision  increases  effici- 
ency by  standardizing  practice  and  also  reduces  the 
amount  and  cost  of  supervision.  Men  can  accomplish 
more  if  trained  to  do  their  work  in  accordance  with  a 
standard  method,  especially  if  that  method  is  the  re- 
sult of  a  study  of  the  best  methods  of  accomplishing 
the  desired  results,  as  it  should  be.  Even  an  indi- 
vidual can  accomplish  little  if  he  is  continually  chang- 
ing methods,  and  such  practice  is  much  more  demoral- 
izing to  an  organization.  The  instruction  books  issued 
by  the  State  Highway  Department  furnish  exaini)les 
of  the  application  of  this  law  and  the  reasons  for  it 
are  well  stated  therein.  Many  of  our  industrial  con- 
cerns also  have  elaborate  systems  of  educational  super- 
vision. 

Executive  and  Subordinates 

In  addition  to  the  above  laws  of  management,  the 
executive  should  remember  that  he  is  employed  as  a 
manager  to  handle  the  big  questions  and  hence  should 
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leave  tlie  petty  details  to  liis  subordinates.  A  good 
rule  is  to  never  handle  matters  that  a  subordinate  can 
handle  as  well,  and  in  cases  of  doubt  throw  the  re- 
sponsibility on  the  subordinate.  This  will  add  to  his 
value  and  relieve  the  manager  for  larger  affairs.  In 
other  words,  trust  your  subordinates  and  do  not  con- 
tinually interfere  with  them,  but  leave  them  to  their 
own  resources  and  hold  them  responsible  for  results. 
Too  many  managers  think  themselves  indispensable 
until  an  enforced  absence  opens  their  eyes  to  the  fact 
that  things  get  on  as  well  or  better  in  their  absence 
than  when  they  are  continually  present.  Another  fact 
to  remember  is  that  too  close  contact  with  a  job  fre- 
quently causes  one  to  lose  his  perspective  and  very 
often  the  man  who  visits  the  work  only  occasionally 
is  able  to  point  out  defects  which  have  entirely  es- 
caped the  attention  of  the  man  who  "lives"  on  the 
job.  This  is  the  service  you  should  render  your  sub- 
ordinates and  you  are  more  likely  to  be  able  to  render 
it  if  you  hold  yourself  aloof  from  the  petty  details  of 
the  work.  Furthermore,  always  respect  the  authority 
of  your,  superintendents  and  foremen  and  never  go 
"over  their  heads"  and  deal  directly  with  their  sub- 
ordinates ;  nothing  will  so  (juickly  destroy  discipline. 

The  above  are  the  ])rincipal  laws  of  management, 
but  the  observance  of  some  other  rules  will  assist  in 
securing  results  at  minimum  cost.  One  of  these  calls 
for  the  reduction  of  the  labor  element,  partly  on  ac- 
count of  its  high  cost  per  unit  of  work  accomplished 
and  partly  because  of  the  uncertainty  in  its  price  and 
effK-icncy.  The  cost  and  output  of  a  machine  can  be 
determined  much  more  accurately.  Hence  there  is  a 
decided  tendency  toward  the  greater  use  of  machinery 
and  new  ones  are  being  devised  daily,  with  the  result 
that  the  labor  element  in  many  lines  of  work  is  becom- 
ing less  and  less.  Machines  must  be  closely  watched, 
however,  to  avoid  loss  of  time  due  to  break-downs, 
especially  where  the  operation  of  the  rest  of  the  plant 
depends  on  their  being  kept  at  work.  Parts  liable  to 
break  should  be  kept  on  hand,  ready  for  instant  use, 
and  machines  should  be  repaired  outside  of  hours  in 
so  far  as  ])ossible.  This  scheme  was  carried  out  on 
the  Panama  Canal  where  the  break-down  of  a  shovel 
would  throw  the  whole  scheme  of  operation  out  of 
gear.  Traveling  machine-shops,  capable  of  making 
heavy  repairs  to  shovels,  were  sent  over  the  work  each 
night  and  break-downs  during  working  hours  were 
practically  unknown.  Lost  time  may  also  result  from 
lack  of  co-ordination  and  classifying  the  causes  often 
points  the  way  to  the  remedy. 

.\  consideration  of  the  number  of  foot-pounds  of 
work  involved  in  an  operation,  i.e.,  looking  at  it  from 
the  standpoint  of  mechanics,  would  often  indicate  a 
way  of  reducing  this  work,  such  as  using  rollers  to 
move  heavy  loads,  etc.  Low-priced  men  should  al- 
ways be  employed  to  do  the  manual  labor  and  suffici- 
ent helpers  should  always  be  supplied  to  keep  skilled 
men  at  work  on  operations  involving  the  use  of  their 
skill.  Dead  loads  should  be  reduced  as  much  as  is 
ct)nsistent  with  safety  and  may  sometimes  be  balanced 
by  countervveighting. 

The  ratio  of  overhead  expenses  may  often  be  re- 
duced by  speeding  up  the  work,  or  sometimes  it  will 
even  be  desirable  to  rest)rt  to  night  shifts  for  this  pur- 
pose. .Xs  a  rule,  however,  direct  costs  would  increase 
and  it  would  not  ])ay  to  work  night  shifts  unless  the 
time  limit  is  very  short. 

Finally,  it  should  be  noted  that  our  whole  purpose 
is  to  make  the  sum  of  the  elements  of  cost  a  minimum 


and  hence  we  should  not  allow  ourselves  to  be  misled 
by  the  contemplation  of  a  single  clement.  An  ex- 
pensive plant  would  increase  the  unit  cost  for  plant 
charges,  but  would  decrease  the  unit  cost  for  direct 
charges  and  might  also  decrease  overhead  charges — 
both  directly  and  by  decreasing  time  of  construction. 
Mence  one  must  work  out  all  the  elements  of  cost  for 
each  and  compare  their  sums  before  deciding  the  mat- 
ter. Once  it  is  decided,  however,  and  during  con- 
struction, every  effort  should  be  made  to  reduce  each 
element  of  cost,  and  in  this  it  will  be  desirable  to 
determine  what  percentage  each  element  is  of  the  total 
cost  and  devote  one's  attention  to  the  larger  elements 
first,  as  a  proportionate  reduction  in  the  smaller  items 
would  be  much  less  imiwrtant. 

Effect  of  Contracts  and  Specifications 

Now  just  a  few  words  as  to  the  effect  of  contracts 
and  specifications  and  the  attitude  of  the  engineer  on 
costs,  though  some  good  citizens  of  New  York  State 
will  deem  it  entirely  unnecessary  to  advise  greater  co- 
oiK'ration  between  engineer  and  contractor.  Contracts 
originated  from  the  necessity  of  forcing  men  to  do  as 
they  agreed,  that  is,  because  some  men  would  not  keep 
their  word,  means  had  to  be  devised  of  making  them  do 
so.  I  fear  some  of  this  old  spirit  permeates  our  pre- 
sent contracts  and  is  responsible  for  some  of  the  un- 
fairness in  them.  On  the  other  hand,  a  contract  as- 
sumes a  perfect  agreement  between  the  two  parties  to 
do  or  not  to  do  a  certain  thing,  and  if  that  thing  is 
indefinite,  how  can  there  be  a  real  meeting  of  the 
minds?  That  the  subject  matter  of  many  contracts 
where  so  much  discretion  is  given  the  engineer,  is 
itidefinite  will  be  granted  by  any  reasonable  (>erson. 
I  have  not  time  to  give  you  illustrations — you  all 
know  of  them.  I  want  to  point  out,  however,  the  effect 
of  unfair  provisions  and  of  arbitrary  and  unjust  action 
on  the  part  of  the  engineer  upon  the  cost  of  contract 
work  by  citing  the  example  of  government  work.  Mr. 
King,  of  the  bar  of  the  Court  of  Claims,  speaking  be- 
fore the  Government  Contractors'  Association,  told  of 
being  present  when  settlement  was  made  on  a  large 
government  contract.  The  contractor  remarked.  "The 
next  time  I  work  for  the  government,  I  will  get  higher 
prices."  The  engineer  officer  replied,  "It  will  be  ten 
years  before  you  get  any  more  work  from  the  govern- 
ment." "Why?"  asked  the  contractor.  "Well,"  said 
the  engineer  officer,  "because  it  will  take  about  that 
time  before  the  rest  of  the  contractors  realize  that  they 
must  bid  higher  prices  on  government  work." 

On  a  government  contract,  not  long  ago,  there 
were  no  bids  received  while  thirty-six  contractors  bid 
on  a  small  sewer  job  at  about  the  same  time.  And  it 
is  true  that  in  certain  departments  of  the  government, 
there  are  only  a  few  contractors  who  are  willing  to  put 
their  pocketbooks  in  the  hands  of  the  engineer  officers 
and  take  chances  on  having  something  left  when  they 
resume  control.  So  there  is  no  question  in  mv  mind 
but  that  the  contract  and  specifications  and  the  atti- 
tude of  the  man  who  enforces  them  ultimately  affect 
contract  prices.  Furthermore.  1  believe  the  men  who 
write  such  contracts  and  specifications  or  who  assume 
such  unfair  and  arbitrary  jwsitions  are  less  competent 
than  those  who  make  poor  designs  and  they  certainly 
waste  more  of  the  public  money.  I  do  not  mean  to  say, 
of  course,  that  the  engineer  should  put  himself  into  the 
hands  of  the  contractor,  but  there  should  be  a  real 
agreement  on  a  definite  proposition  and  it  should  be 
carried  out  with  fairness  and  justice  on  the  part  of  both 
parties.    ThcK  arc  sufficient  uncertainties  in  construe- 
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tion  work  without  increasing  them  unnecessarily  and 
compelling  the  contractor  to  also  be  a  gambler. 

One  other  important  matter  affecting  costs  is  now 
being  considered  in  this  country,  and  it  should  receive 
our  aid.  I  refer  to  the  elimination  of  the  large  econ- 
omic loss  involved  in  having  ten  or  more  contractors 
spend  time  and  money  in  estimating  a  job  when  only 
one  of  them  can  get  the  work,  by  having  the  estimate 
made  once  only  by  a  quantity  surveyor,  who  is  em- 
ployed by  the  owner,  just  as  the  engineer  is  now  em- 
ployed. They  have  had  quantity  surveyors  in  Eng- 
land for  years,  but  we  are  only  just  waking  up  to  the 
saving  which  could  be  made  in  this  way. 


Damp  Walls 

THE   architect  has  at   times   to   meet   and   over- 
come  defects  caused  by  dampness   in   walls. 
The  first  matter  is  to  determine  the  cause.    If 
this  be  removed  the  remaining  trouble  may  be 
or  may  not  be  left  to  time,  and  the  decorator.     If  the 
whole  cause  of  the  trouble,  says  The  Salon,  be  simply 
moisture,  it  will  dry  out  after  its  supply  is  cut  off. 

Among  the  most  fertile  sources  of  this  simple  kind 
of  dampness  in  walls  above  ground  are  faulty  roof 
gutters,  leaky  water  or  sewer  pipes,  and  ineffective 
surface  drainage.  In  rooms  below  ground  surface  the 
trouble  may  arise  from  any  of  the  above  causes  or 
from  subterranean  springs  or  water-bearing  earth 
strata.  If  practicable  the  outer  face  of  the  wall  should 
be  uncovered  and  a  surface  damp  course  laid  against 
the  wall,  consisting  either  of  some  waterproof  materi- 
al, or  a  belt  of  broken  stone  or  pebbles,  with  a  properly 
formed  drain  at  its  foot.  If  this  be  not  practicable  it 
may  be  necessary  to  line  the  wall  inside  with  lath  and 
plaster  fixed  on  battens  plugged  to  the  wall.  Where 
it  is  possible  to  induce  a  current  of  air  to  pass  up  be- 
tween the  vertical  battens,  that  is,  between  the  laths 
and  the  damp  wall,  the  moisture  is  to  a  large  extent 
removed  and  a  fairly  satisfactory  remedy  achieved. 
Sometimes  a  layer  of  rich  cement  is  floated  on  the  inner 
surface  of  the  wall  after  the  face  has  been  properly 
prepared. 


Sewage  used  for  Flushing 

A  flush  tank  system  in  which  the  sewage  itself  is 
used  for  flushing  was  described  by  Isaac  Shone,  the 
inventor  of  the  Shone  compressed-air  ejector  for  hand- 
ling sewage,  at  the  annual  meeting  of  the  Institution 
of  Municipal  and  County  Engineers  of  Great  Britain. 
Mr.  Shone,  who  is  nearly  eighty  years  of  age,  has  de- 
veloped this  flush  tank  system  to  eliminate  the  dis- 
connecting trap  commonly  required  in  British  plumb- 
ing practice  between  the  soil  pipe  system  and  the 
public  sewer.  The  flush  tank  is  a  closed  cast-iron 
chamber  having  a  capacity  of  a  dozen  to  twenty  gal- 
lons. The  sewage  discharges  into  it  until  it  is  full, 
when  it  automatically  empties  itself  by  siphon  action. 
Mr.  Shone  intends  this  apparatus,  according  to  the 
description  in  his  paper,  for  use  on  combined  sewer 
systems  where  the  rain  water  from  the  roofs  as  well 
as  the  house  sewage  is  discharged  into  the  sewer. 
With  the  frequent  rainfall  in  the  humid  climate  of 
England,  frequent  discharge  and  consequent  flushing 
of  the  lateral  sewer  would  be  much  more  effectively 
secured  than  would  be  possible  where  the  separate 
system  of  sewage  was  in  use  or  in  a  climate  where 
long  periods  of  drought  occur. 


Stresses  in  Railway  Track 

Stresses  in  railway  track  under  passing  trains  have 
been  investigated  by  Mr.  J.  T.  WiUiams,^  professor  of 
railway  engineering,  University  of  Kan.sas,  and  are 
described  in  a  paper  in  the  "Railway-Age  Gazette." 
The  apparatus  used  consisted  of  a  recording  instru- 
ment which  measured  the  deflection  of  the  track  and 
Berry  strain  gages  for  measuring  the  stresses  in  the 
rails.  Tests  were  made  by  senior  students  in  the  De- 
partment of  Railway  Engineering  under  the  direction 
of  Professor  Williams,  and  measurements  were  made 
both  on  a  main-line  tangent  where  trains  passed  at 
full  speed,  on  a  30-deg.  curve,  and  on  a  tangent  yard 
track  near  a  station.  Some  of  the  important  results 
obtained  by  the  experiments  are  as  follows :  Stresses 
in  the  end  of  the  rail  were  25  per  cent,  greater  than 
at  the  middle;  the  end  of  a  rail  at  a  joint  is  subject 
to  intense  vibration  resembling  that  of  a  tuning  fork, 
so  that  it  was  impossible  to  attach  strain  gages  to 
the  rail.  Professor  Williams  thinks  that  these  vibra- 
tions account  to  some  extent  for  the  crushing  of  angle 
bars.  Freight  cars  cause  fully  as  high  stresses  as 
passenger  coaches,  notwithstanding  the  greater  wheel 
loads  of  the  latter.  Ther  eason  is  thought  to  be  the 
crude  construction  and  condition  of  freight-car  rolling 
stock.  Flat  spots  on  wheels  increased  the  stresses  50 
to  100  per  cent.  Vibrations  in  the  speed  of  a  train 
had  no  noticeable  effect  on  the  tresses.  Stresses  mea- 
sured in  the  head  of  the  rail  averaged  from  6000  to 
10,000  lb.  per  sq.  in.  The  maximum  deflection  of  the 
track  on  stone  ballast  was  about  0.3  in. 


Cleaning  Glazed  Terra  Gotta  Ornaments 

A  painter  in  Pennsylvania  desirous  of  ascertain- 
ing how  to  clean  white  glazed  terra  cotta  ornaments 
on  the  exterior  of  a  building  which  had  been  badly 
stained  by  smoke  wrote  to  the  Painters'  Magazine 
for  the  desired  information  and  the  following  sug- 
gestions were  offered  in  reply : 

"To  remove  the  smoke  make  a  stout  lather  of  soap 
and  water  and  add  some  ammonia,  and  apply  this  to 
the  ornaments  with  a  soft  brush.  Let  it  remain  for 
a  little  while,  but  before  it  becomes  dry  brush  it  over 
the  whole  surface  with  a  good  scrubbing  brush,  tak- 
ing care  to  get  into  the  figures  at  every  angle,  then 
sponge  off  with  clean  water.  If  the  smoke  stains  are 
obstinate,  the  addition  of  finely  powdered  pumice  to 
the  lather  and  good  brushing  will  remove  them. 
Other  stains  may  be  removed  by  the  use  of  coal-tar 
benzol  or  pure  spirits  of  turpentine  on  a  rough  cloth. 

"When  using  pumice  it  is  necessary  to  have  the 
finest  grade,  known  as  flour  of  pumice,  to  keep  the 
glazed  surface  from  being  scratched  or  dull  the  lustre 
of  the  glaze." 


The  expansive  force  of  steam  is  nearly  inversely  as 
the  volume,  thus,  if  steam  at  15-pound  pressure  oc- 
cupies Ic.  ft.,  the  same  quantity  at  30-pound  pressure 
would  only  occupy  about  J/aC.  ft.  It  contains  about 
5 3^  times  as  much  heat  as  1  pound  good  coal,  evapor- 
ated 9  pounds  water  which  has  been  raised  to  212  de- 
grees. Consumption  of  coal  per  indicated  horse- 
power per  hour  in  first  class  triple  expansion  surface 
condensing  engines,  about  IJ^  pounds  in  double  ex- 
pansion, from  1^  to  2  pounds  in  single  cylinder  con- 
densing 21/2  to  3  pounds,  in  locomotives  2^/2  pounds, 
and  in  high-pressure  non-condensing  simple  engines 
three  to  four  pounds. 
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Editor,  Contract  Record: 

I  was  interested  in  the  article  on  "Refuse  Incinerator 
Guarantees  Too  Strict  for  Practical  Fulfilment"  published 
in  the  July  issue  of  The  Contract  Record  and  Engineering 
Review.  In  this  article  the  writer  in  the  Engineering  Record 
is  quoted  as  saying,  "The  decision  of  city  otTicials  in  At- 
lanta, Ga.,  and  San  Francisco,  Cal.,  to  reject  high-tempera- 
ture incinerators,  because  of  the  failure  of  the  plants  tii 
fuHil  certain  guarantees  under  test,  lias  brought  the  char- 
acter of  the  specifications  into  questipn." 

Tlie  specifications  for  the  cities  of  Westmount,  Que., 
Urighton,  N.  Y.,  Milwaukee,  Wis.,  San  Francisco,  Cal.,  At- 
lanta, Ga.,  and  Toronto,'  Ont.,  appear  to  have  been  drawn 
up  by  engineers  or  officials  who  fully  understood  what 
should  be  accomplished  in  a  city  incinerator.  These  en- 
gineers, knowing  the  different  makes  that  have  been  in- 
stalled throughout  Canada  and  the  United  States,  must  have 
known  that  these  conditions  should  be  fulfilled  in  a  high- 
class  incinerator. 

I  am  at  a  loss  to  understand  how  any  engineer  could 
get  the  idea  that  any  city  asking  for  tenders  according  to 
these  specifications  could  be  asking  too  much,  and  I  should 
like  to  know  how  any  city  could  make  a  mistake  in  asking 
for  proposals  according  to  the  specifications. 

Now  the  first  essential  is  "that  no  nuisance  be  created 
during  its  ordinary  operation  of  the  plant,"  the  second,  "that 
no  odors  or  obnoxious  gases,  dust  or  smoke  be  allowed  to 
escape  from  the  building  or  chimney,"  and  the  third,  "that 
the  residuum  from  the  furnaces  be  thoroughly  burned,  hard 
and  free  from  organic  matter."  What  would  be  the  advan- 
tage of  a  city  spending  thousands  of  dollars  if  the  furnace 
is  going  to  create  a  nuisance  in  its  ordinary  operation,  and 
emit  noxious  odors  and  gases,  dust  and  smoke,  from  the 
building  and  chimney,  and  only  partly  burn  the  material 
Would  it  not  be  less  expensive  to  enclose  an  open  dump 
and  erect  a  chimney  and  connect  them  together?  Is  there 
any  engineer  fir  other  official  who  can  put  up  an  argument 
that   these  conditions   should   be  allowed? 

Now  the  oilier  respects  in  which  the  Atlanta,  Ga.,  plant 
is  criticized  are  in  regard  to  "rate  of  evaporation,"  "rate  of 
combustion,"  and  "cost  of  labor  per  ton."  Is  it  reasonable 
to  suppose  that,  with  a  view  to  being  the  lowest  bidder,  a 
contractor  would  make  the  statements  "high  in  evaporation 
and  combustion"  and  "low  in  labor  cost  per  ton?"  As  this 
firm  claims  to  have  placed  quite  a  number  of  first-class  in- 
cinerators in  various  cities,  how  can  the  specifications  of 
>ust  two  be  selected  as  being  unworkable?  One  is  disposed 
to  ask   whether   the   other   plants   were   properly   tested. 

It  is  gratifying  to  know  that  there  are  some  engineers 
and  city  ofVicials  witli  enough  backbone  to  make  the  con- 
tractors live  up  to  the  specifications  before  receiving  .the 
city's   money. 

This  firm,  according  to  the  catalogue,  would  appear  to 
have  had  great  success  in  Europe.  But  America  is  not 
Europe,  and  the  garbage  here  is  entirely  diflerent.  In  Eur- 
ope the  moisture  contained  in  the  garbage  is  only  ten  per 
cent.,  while  on  this  continent  it  runs  as  high  as  ninety  per 
cent.,  so  that  wliat  might  be  a  first-class  furnace  there  would 
not  meet  the  requirements  here.  In  .Atlanta.  Ga..  the  city 
had  an  incinerator  operating  successfully  in  the  same  loca- 
tion as  the  new  one  for  eight  years,  at  a  cost  of  twenty-five 
cents  a   ton   for  labor  and   fuel.    This   showed   the   officials 


what  could   be  accomplished,  «o  why  should   they  accept  a 
furnace  that  could  not  fulfil  the  specifications? 

The  method  of  burning  the  garbage  in  this  make  of 
furnace  is  not  in  accordance  with  the  modern  practice  of 
firing.  The  moist  material  should  not  be  fed  on  to  a  dead 
grate,  and  have  the  heat  of  the  arch  above  reflected,  with 
the  force  draft  forcing  air  through  the  material  the  opposite 
way;  the  material  should  be  held  in  suspension  over  the 
final  burning  grate  until  the  moisture  is  thoroughly  cvapur- 
ated,  and  then  fed  on  to  the  grate  in  a  half-burned  state. 
The  fire  should  always  be  a  bright  burning  fire,  where  the 
material  from  the  suspended  grate  should  be  used  a*  fuel 
In  this  way  ihere  are  no  gases  to  be  destroyed. 

The  material  should  be  held  in  suspension  so  that 
eighty-five  per  cent,  of  the  under  surface  is  directly  exposed 
to  the  elements  of  the  fire  from  the  final  burning  grate,  and 
there  should  always  be  passage  around  the  material  so  as 
to  ensure  an  outlet  for  the  products  of  combustion. 

Provision  should  be  made  for  a  means  of  removing  the 
ashes  and  clinker  from  the  final  burning  grate  to  the  ash 
pit  without  drawing  them  out  of  the  furnace.  If  the  doors 
are  kept  closed  no  dust  or  smoke  will  be  emitted. 

The  writer  of  the  article  under  discussion  says  that  it 
is  impossible  to  build  a  furnace  to  comply  with  these  speci- 
fications. As  a  builder  of  incinerators,  I  contend  that  this 
is  an  injustice  to  the  manufacturers  in  this  trade.  More,  it 
tends  to  mislead  city  engineers  and  city  officials  generally 
into  thinking  that  it  is  impossible  to  get  a  furnace  that  is 
not  a  nuisance  in  every  sense  of  the  word. 

In  conclusion,  I  can  only  say  that  an  incinerator  should 
be  built  to  receive  the  material  directly  from  the  wagons. 
and  designed  to  hold  it  in  suspension  yntil  the  moisture  is 
thoroughly  evaporated,  when  the  material  should  be  fed  on 
to  the  final  burning  grate  in  a  half-burned  state,  and  then 
thoroughly  consumed  and  afterwards  fed  into  the  ash  pit 
without  being  drawn  out  of  the  furnace,  all  the  gases  being 
subjected  to  a  high  heat  and  washed  before  entering  the 
chimney.  If  an  incinerator  meets  these  requirements  our 
city  officials  will  have  a  plant  that  fulfils  all  their  require- 
ments  to   the   letter. 

Yours  truly, 

I      1.    DECARIE. 


Pro  Patria 

I.V  the  honour  roll  of  men  formerly  identified  with  the 
constructional  industries,  and  now  serving'  with  the 
colours,  we  recall  the  following  officers:  Lieut.-CoL 
William  Hendrie,  Hamilton  Bridge  Works  Company. 
Limited.  Hamilton.  Ont.;  Lieut-Col.  K.  W.  Patterson.  W  m- 
nipeg  Paint  and  Glass  Company.  Limited.  Winnipeg;  Lieul.- 
Col.  J.  .\.  Currie.  M.P..  Imperial  Steel  and  Wire  Company. 
Limited.  Collingwood,  Ont.;  Lieut. -Col.  J.  F.  L.  Emhnry. 
Canadian  Lock  Joint  Pipe  Company,  Kegina,  Sask.;  Major 
Pelly,  Steel  and  Radiation.  Limited.  Toronto;  Major  J.  K. 
L.  Parsons,  Canadian  Lock  Joint  Pipe  Company.  Regina, 
Sask.;  Major  T.  C.  Irving.  MofTat-Irving  Company.  Toronto; 
Major  P.  R.  Hanson,  Dunlop  Tyre  and  Rubber  Goods  Com- 
pany, Limited.  Montreal;  Capt.  E.  E.  Williams.  Dunlop  Tyre 
and  Rubber  Goods  Companny,  Limited.  London.  Ont.;  Capl. 
Trumbull  Warren,  Gutta  Percha  and  Rubber  Company.  Lim- 
ited. Toronto  (killed  in  action);  Capt.  J.  T.  Duguid.  Imperial 
Steel  and  Wire  Company.  Limited,  Collingwood.  Ont.;  Capt. 
C.  R.  Crowe,  Crowe's  Iron  Works.  Guelph.  Ont.;  Capt.  F. 
R.  Newman.  Canadian  Fairbanks-Morse  Company.  Limited. 
Toronto;  Capt.  Alexander  Campbell.  Campbell  Steel  and 
Iron  Works,  Limited.  Ottawa  (died  of  illness);  Lieut.  K.  E. 
Drinkwater.  .A.  B.  See  Electric  Elevator  Company  of  Can- 
ada. Limited,  Montreal;  Lieut.  T.  E,  Ryder.  Canadian  Fair- 
banks-Morse Company.  Limited,  St.  John.  \.  B.;  Lieut.  G. 
H.  Saltmarsh,  Metallic   Roofing  Company,   Winnipeg;  Lieut. 
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William  Martin,  Jr.,  Manitoba  Gypsum  Company,  Winnipeg; 
Lieut.  Lacey,  Steel  and  Radiation,  Limited,  Toronto;  Lieut, 
(jarret.  Steel  and  Radiation,  Limited,  Toronto;  Lieut.  Ian 
Jlendrie,  Hamilton  Bridge  Works,  Limited,  Hamilton,  Ont.: 
and  Lieut.  H.  C.  Hatch,  Canada  Steel  Goods  Company, 
Limited,  Hamilton,  Ont. 


A  Well  Known  Consulting  Engineer 

As    already    announced    in    our    columns,    Mr.    R.    (). 
Wynne-Roberts    has    discontinued    practising   as    a 
consulting  engineer  at  Regina.     He  has  now  opened 
an  office  at  310  Temple  Building,  Bay  Street,  To- 
ronto.    As   he   has   contributed    frequently    to   our   columns, 
his  name,  at  any  rate,  will  be  familiar  to  our  readers. 

Mr.  Wynne-Roberts'  experience  in  municipal  engineering 
and  administration  extends  back  over  thirty-two  years,  when 
at  the  age  of  eighteen  he  was  appointed  Assistant  Town  En- 
gineer of  a  well-known  holiday  resort  in  North  Wales,  and 
made  responsible  for  practically  all  the  engineering  work 
carried  on  by  the  municipal  authority.  These  included  water- 
works, gas-works,  sewers  and  roads,  both  new  construction 


Mr.  R.  O.  WynneKoberts. 

and  ordinary  maintenance,  employing  about  130  men.  This 
appointment  he  held   for  seven  years. 

During  these  thirty-two  years  Mr.  Wynne-Roberts  has 
been  associated  with  almost  every  kind  of  municipal  under- 
taking in  Great  Britain,  South  Africa,  and  Canada. 

Apart  from  important  work  he  had  in  hand  as  City  and 
Water  Engineer  of  Cape  Town  during  the  years  1898  to  1907. 
such  as  water-works,  street  improvement,  etc.,  employing 
about  2,500  men,  Mr.  Wynne-Roberts  had  to  undertake  the 
first  part  of  the  work  of  stamping  out  buljonic  plague,  which 
had  broken  out  during  the  Boer  War.  He  was  a  Captain  of 
the  Town  Guard,  and  also  carried  out  the  bulk  of  the  work 
of  street  decorating  and  preparing  for  the  reception  of  Their 
Majesties  King  George  and  Queen  Mary — then  the  Duke  ^nd 
Duchess   of   York. 

Returning  to  London  (Eng.),  in  1907,  he  opened  an  office 
in  Victoria  Street,  Westminster,  and  among  the  works  under- 
taken by  him  were  two  arlntrations.  In  the  first  case  there 
were  four  different  authorities,  one  of  whom  had  planned  to 
construct  a  street  railway  some  miles  in  lengfth  on  a  street 
which  ran  through  three  separate  districts.  Disputes  arose 
among  the  four  authorities  as  to  the  details  of  construction, 
and  finally  the  British  Board  of  Trade  appointed  Mr.  Wynne- 
Roberts  sole  arbitrator  to  settle  the  points  of  disagreement. 
It  is  interesting  to  note  that  one  of  the  Counsels  appearing 


before  Mr.  Wynne-Roberts  was  Lord  Robert  Cecil,  now  a 
member  of  the  British  Government.  There  were  five  prom- 
inent Counsels  engaged  to  represent  the  various  authorities, 
and  about  forty  witnesses  were  examined.  The  arbitration 
lasted  over  nine  days,  and  the  evidence  was  recorded  and 
printed  verbatim. 

Mr.  Wynne-Roberts'  experience  in  Canada  has  been  an 
interesting  one.  In  1911  he  was  engaged  by  Mr,  A.  J.  Mc- 
Pherson,  then  City  Commissioner  of  Regina,  now  Chairman 
of  the  Saskatchewan  Local  Government  Board,  to  investi- 
gate and  report  on  the  question  of  augmenting  the  supply  of 
water.  Mr.  L.  A.  Hornton  succeeded  Mr.  McE^herson  as  City 
Works  Commissioner,  and  it  was  with  him  that  Mr.  Wynne- 
Roberts  was  associated  as  Consulting  Engineer  in  connection 
with  the  many  schemes  that  were  under  consideration  from 
time  to  time  by  the  city  authorities. 


Mainly   Constructional 

The  assets  of  Messrs.  Cote  et  I'rere,  contractors.  Que- 
bec  City,  are  to   be   sold  on   August   19th. 

W.  H.  Dance  &  Company  is  the  name  of  a  new  plumb- 
ing and    steam-fitting   firm    registered   at    Montreal. 

The  George  Frid  Brick  Company,  Limited,  is  a  new 
Hamilton,    Ont.,    firm    which    has    obtained    a    charter. 

Among  the  public  improverhents  which  are  now  being 
considered  by  the  City  Council  of  Victoria.  B.  C.  is  the 
erection  of  an  abattoir  at  a  cost  of  $20,000. 

•Mr.  George  D.  Mackie,  City  Engineer.  Commissioner 
of  the  City  of  Moose  Jaw,  has  been  elected  an  associate 
member  of  the  Canadian  Society  of  Civil   Engineers. 

Mr.  C.  H.  Mathewson.  Resident  Engineer  on  the  Toronto 
Harbor  Improvement  project  for  the  Canadian  Government, 
lias  been  appointed  District  Engineer  for  tlie  Department 
of   Public   Works  at    Winnipeg. 

A  sign  of  tile  times  is  the  fitting  out  of  a  shell  factory 
at  Goderich,  Ont..  by  the  Doty  Engine  'Company.  Limited. 
At  the  time  of  writing  we  are  informed  that  the  machinery 
for  the  equipment  of  this  plant  is  to  be  purchased  at  once. 

The  Dominion  Bridge  Company.  Lachine,  are  the  con- 
tractors for  the  superstructure  of  a  bridge  wh'ch  is  being 
erected  over  the  Petitcodiac  River  at  Moncton,  N.  B.  TIic 
work  is  being  done  under  the  supervision  of  Mr.  A.  R. 
Wetmore,    Provincial    Engineer   of   Public    Works. 

Exterior  work  is  progressing  rapidly  in  the  rrertion 
of  the  First  Church  of  Christ  Scientist  at  Winnipeg,  for 
which  the  Fort  Garry  Construction  Company  are  the  gen- 
eral contractors.  The  architects  of  this  Ijuilding  are  Messrs. 
Gordon  &  Over,  of  Winnipeg.  The  steel  work  is  being  done 
by   the   Vulcan    Iron   Works,   Limited. 

Rapid  progress  is  being  made  on  tlie  Twenty-Fifth 
Street  bridge  at  Saskatoon,  Sask..  under  the  direction  of 
Mr.  Fred.  Saynor,  the  Government  Resident  Engineer.  The 
upper  superstructure  of  two  of  the  arches  is  now  completed, 
the  floor  slal)  is  on.  and  all  that  has  to  be  done  is  to  lay 
the  8-inch  sub-base  and  a  two-inch  asphalt  wearing  surface. 

The  Brown  Construction  Company,  who  have  the  gen- 
eral contract  for  the  erection  of  the  drill  hall  at  North  Win- 
nipeg— a  job  costing  over  $100,000 — have  made  good  pro- 
gress, and  the  interior  work  is  now  well  under  way.  Tiie 
l)uilding  is  two  storeys  high,  with  basement,  and  is  of  rein- 
forced concrete,  steel  and  brick  construction.  Mr.  H.  E. 
Matthews  is  the  resident  architect. 

The  erection  of  station  buildings  on  the  line  of  the 
Canadian  Northern  Railway  between  Port  Mann,  on  the 
I'raser,  and  Hope  Mountains,  is  being  pushed  with  great 
vigor.  Already  the  buildings  at  Langley,  Matsqui,  Glen 
Valley,    Sumas,    St.    Elmo   and    Rosedale   are    completed,   and 
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:it  I'oston  Rar  the  material  for  a  five-stall  rounil-house,  a 
•II), 000  gallon  tank,  a  tiirn-lal)le  and  freight  sidinjjs  is  hein^ 
assLiiihU<l.  riu-  Division  yards  will  he  located  at  the  latter 
point. 

At  a  ineetinK  of  the  Toronto  Hoard  of  Control  the  other 
day,  discussion  centred  around  the  advisability  of  inakiii;< 
|)ul)lic  a  report  on  the  Morley  Avenue  sewane  disposal  plant 
|)repared  l)y  Mr.  U.  C.  Harris,  the  Works  Coinniissioner. 
and  Dr.  Hastings,  M.  H.  O.  In  the  course  of  the  discussion 
(he  Mayor,  Mr.  Church,  stated  that  the  system  would  have 
to  be  rebuilt  at  a  cost  of  between  four  and  live  million  dol- 
lars. He  did  not  see  why  this  fact  should  be  witheld  from 
the  puldic.  Meanwhile  the  report  remains  in  the  hands  of 
the    Hoard. 

In  an  endeavor  to  smooth  away  tlie  diflicullies  which 
have  arisen  occasionally  in  connection  with  the  i)eriod  of 
the  time  during  which  contractors  should  be  responsil)!;; 
for  the  maintenance  of  pavements  and  concrete  sidewalks, 
ihe  City  Commissioners  of  Kegina,  Sask.,  are  asking  the 
I'ouiicil  to  set  a  definite  period  from  which  responsibility 
shall  commence.  It  is  suggested  that  as  the  city  is  fre- 
(|ueiitly  unable  to  fmish  contracts  the  same  year  as  they 
are  commenced,  the  time  from  which  maintenance  shall 
commence  shall  be  from  the  time  tlie  City  Engineer  issues 
Ihe  llnal  certilicate  accepting  the  work  on  each  contract.  A 
recommendation  to  this  effect  is  being  brought  btft)re  tlie 
iHxt  meeting  of  the  City  Council. 

The  annual  report  of  Steel  and  Radiation  I-td.,  just 
issued,  is  of  particular  interest  from  the  standpoint  of  the 
position  the  company  is  in  to  take  advantage  of  war  orders, 
rather  than  the  showing  it  was  able  to  make  under  the  ex- 
ceptional conditions  tliat  prevailed  during  the  past  year.  It 
is  announced  that  the  contracts  which  the  company  has 
obtained  from  the  Shell  Committee  at  Ottawa  are  suflicienl 
to  keep  the  entire  plants  operating  to  full  capacity,  so  that 
to  a  great  measure  this  will  offset  the  falling  off  in  general 
construction  work  which  cal^s  for  so  much  of  the  companyS 
products.  Even  under  the  adverse  conditions  that  picvailc* 
however,  the  company  was  able  to  meet  its  entire  bond  in- 
terest and  to  show  prolits  of  $i:i.T'.)7  over  and  above  the 
amount  required. 

Tending  the  furnishing  of  more  information,  the  Van- 
couver city  council  has  refused  a  charter  to  the  Vane  )uver 
Terminal  kailway  Company,  which  proposes  to  build  a  line 
into  the  city  in  connection  with  a  big  dock  developmenl 
scheme  at  the  mouth  of  the  hraser  River.  Mr.  J.  H.  Xoble 
Solicitor  for  the  company,  and  one  of  the  Directors,  said 
that  only  with  the  assurance  that  the  railway  would  be  con- 
structed could  the  money  be  raised  to  linance  the  entire  $20,- 
000,000  sdieme,  on  which  .'f;i,2.')0,()00  had  already  been  ex- 
pended in  securing  land  options.  The  railway  which  is  to 
enter  the  city  through  a  live-mile  tunnel,  will  cost  $7,000,000 
or  $1,000,000  a  mile.  Mr.  Noble  promised  that  construction 
would  start  six  months  after  the  issuing  of  the  charier  and 
would   he  comi)leled   within  three  years. 


An  Unusual  Exhibit 

Among  the  many  original  exhibits  at  the  i'anaina-i'acific 
Exposition,  that  of  the  f'ittsburgh-Dcs  Moines  Steel  Com- 
pany commands  attention.     As  shown  herewith,  it  consists 


.\n  installation  of  Gent  electric  clocks,  which  are  manu- 
factured by  Ihe  well-known  tirm  of  Gent  &  Company,  Lei- 
cester, England,  is  to  be  made  at  once  in  the  Gutta  I'ercha 
Building,  47  Vonge  Street.  Toronto,  by  \Vm.  .Ashall,  442 
Sherbourne  Street,  Toronto,  who  is  that  company's  sole  re- 
presentative in  Ontario.  These  CJent  clocks  are  to  replace 
another  system  of  electric  clocks  and  will  include  the  tower 
clocks  as  well  as  those  in  the  offices.  Mr.  .Vshall  has  installed 
Gent  electric  clocks  in  the  Dominion  Bank's  buildings  at  the 
corner  <if  King  and  Vonge  Streets,  Toronto,  and  Windsor; 
in  Ihe  Mutual  Life  Insurance  Company's  building  at  Berlin, 
and  in  the  .Mian  Steamship  Company's  offices  on  King  Street. 
Toronto,  This  system  was  installed  some  lime  ago  in  the 
Dominion  Bank's  building  at  Windsor.  .Ml  have  given  per 
feet   satisfaction. 


Piltsbumh-Des  Moines  Steel  Company's  novel  exhibit 
at  tlie  Panama- PadAc  Exposition. 

of  a  vertical  half  section  of  one  of  their  50.000  (gallon  elevated 
steel  tanks,  mounted  on  short  posts,  and  so  arranged  that  all 
the  fittings,  such  as  expansion  joint,  riser  pipe,  mercury  gauge. 


Oncol  the  Uii.c  stec'  tjnU  ctcvUil  by  Ihe  I'lttsburKli-Dcs  Muines  Steel  Cow 
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heater,  balcony  ladders,  may  all  be  visited  at  close  range, 
and  their  details  and  the  workmanship  of  the  structure  in 
general   carefully   inspected. 

This  method  of  exhibition  has  the  advantage  over  pic- 
tures and  models  that  all  the  construction  details  can  be 
seen  in  full  size,  as  they  are  actually  fabricated  and  erected 
in  practice.  Those  technically  inclined  can  satisfy  them- 
selves as  to  the  effectiveness  of  the  different  valves,  gauges 
and  other  accessories  by  actually  trying  them  out. 

These  tanks  are  designed  for  municipal  water  service, 
railroad  service,  fire  protection  and  special  purposes.  They 
range  in  size  from  the  small  10.000  gallon  roof  tank  for 
sprinklers  to  structures  of  over  a  million  gallons  capacity 
for  large  water  systems.  The  manufacturers  of  these  tanks 
were  awarded  the  gold  medal,  the  highest  award  made  for 
this   type   of   structure. 

There  is  also  a  large  United  States  map  on  which  are 
affixed  pins  in  the  shape  of  a  miniature  water  tower  at  each 
location  where  a  tank  has  been  erected.  There  are  almost 
one  thousand  five  hundred  of  these  structures  scattered 
throughout  the  country,  besides  a  number  in  foreign  lands. 
A  large  collection  of  photographs  of  completed  structures 
supplements  the  exhibit. 

The  Jittsburgh-Des  Moines  Steel  Company  has  offices 
in  Pittsburgh,  Pa.;  New  York  City;  Des  Moines,  la.;  Dallas, 
Tex.,  and  San  Francisco,  Cal. 


Equipment  for  Australian  Naval  Dockyard 

THE  largest  and  most  comprehensive  sets  of  tender 
forms,  specifications  and  drawings  yet  received  by 
the  Department  of  Trade  and  Commerce  are  those 
forwarded  by  Mr.  D.  H.  Ross,  Trade  Commissioner 
at  Melbourne,  for  electrical  and  other  machinery  and  equip- 
ment required  for  the  Commonwealth  Naval  Dockyard  at 
Cockatoo  Island,  Sydney,  N.S.W.  The  tender  forms  may  be 
inspected  at  the  Department  of  Trade  and  Commerce,  Otta- 
wa. Particulars  of  the  requirements,  together  with  the  date 
the  tenders  close  at  Melbourne,  are  briefly  outlined,  thus: — 

Section  A. — Tenders  closing  October  35,  1915.  Three 
1,000  K.W.D.C.  geared  turbine  generator  sets  as  per  plan, 
viz.,  boilers,  mechanical  stokers,  economizers,  feed  pumps, 
superheaters,  piping  and  valves,  coal  and  ash  conveyor,  crane, 
1,000  K.W.D.C.  geared  turbo  set,  225  K.W.D.C.  generator, 
rotary   balancers,   main   switchboard   and   cables,   condensers. 

Section  B. — Tenders  closing  October  25,  1915.  Three  500 
K.W.  triple  expansion  reciprocating  sets.  Two  750  K.V.A. 
mixed  pressure  exhaust  turbine  alternators,  viz.,  boilers,  me- 
chanical stokers,  economizers,  feed  pumps,  superheaters,  pip- 
ing and  valves,  coal  and  ash  conveyors,  crane.  500  k.w.  recip- 
rocating sets,  750  k.v.a.  mixed  pressure  turbines,  225  k.w. 
generator,  rotary  balancers,  switchboard  and  cables,  con- 
densers. 

Section  C. — Tenders  closing  October  25,  1915.  Three 
500  K.W.  triple  expansion  reciprocating  sets.  Two  750 
K.W.D.C.  mixed  pressure  exhaust  turbine  generators,  viz., 
boilers,  mechanical  stokers,  economizers,  feed  pumps,  super- 
heaters, piping  and  valves,  coal  and  ash  conveyors,  crane, 
500  K.W.D.C.  reciprocating  sets,  750  k.w.  mixed  pressure 
geared  turbines,  225  k.w.  generator,  rotary  balancers,  switch- 
board  and   cables,    condensers. 

Section  D. — Tenders  closing  October  25,  1915.     Five  GOO 

K.W.D.C.  Diesel  engine  sets,  viz.,  600  K.W.D.C.  Diesel  sets, 

225  K.W.D.C.  Diesel  sets,  rotary  balancers,  switchboard  and 

cables. 

,t 

List  of  Machine  Tools  for  Engineering  Department   of 
Dockyard — Tenders  closing  Octoljer  27,  1915 
Machine    Shop. — Turbine    boring    machine,    vertical    and 
horizontal  planing  machine,  horizontal  boring  tapping,  stud- 
ding, drilling  and  milling  machine,  horizontal  drilling,  tapping 


and  studding  machine,  high  speed  turbine  rotor  lathe,  shaft- 
ing lathe,  heavy  double-ended,  heavy  duty  lathes  (2),  high 
class  lathe,  high  speed,  high  class  lathe,  high  speed,  vertical 
boring  mill,  vertical  turning  and  boring  mill,  vertical  boring 
and  turning  mill,  face  plate  lathe,  cylindrical  grinding  mach- 
ine, broaching  machine,  horizontal  planing  machines  (2), 
horizontal  planing  machine,  horizontal  planing  machine,  slot- 
ting machine,  vertical  shaping  machine,  shaping  machines 
(2),  gear  generating  machine,  bevel  gear  cutting  machine, 
thread  milling  machine,  band  saw,  vertical  grinder,  double 
headed  disc  grinder,  cylindrical  grinder,  boring  and  facing 
machine,  vacuum  cleaning  plant. 

Bross  Finishers'  Shop. — brass  finishers'  turret  lathe,  brass 
finishers'  surfacing  and  boring  lathe,  brass  finishers'  surfac- 
ing and  boring  lathe,  duplex  cock  turning  lathe,  screw  cutting 
lathe,  screw  cutting  lathe,  grinding  machine,  high  speed 
shaper,  boring  and  facing  machine,  boring  and  facing  mach- 
ine, horizontal  drilling  machine,  condenser  ferrule  making 
machine,  double-headed  disc  grinders,  ribbon  grinder,  auto- 
matic  screwing  machine. 

Tool  Shop. — sliding,  surfacing  and  screw  cutting  lathes, 
sliding,  surfacing  and  screw  cutting  lathes,  high  class  hori- 
zontal planing  machine,  universal  milling  machine,  die  sinker, 
high  class  shaping  machine,  radial  drill,  thread  milling  ma- 
chine, grinding  machine,  hydraulic  press,  hydraulic  vertical 
plate  bending  machine,  hydraulic  rivetting  machine,  hydraulic 
joggling  machine,  high  speed  friction  saw,  hydraulic  portable 
rivetting  machine,  manhole  cutting  machine,  large  hydraulic 
press,  set  rolls,  multiple  spindle  drilling  machine. 

Bolt  Shop. — automatic  screwing  machine,  automatic 
screwing  machine,  drop  hammer,  nut  facing  machine,  multiple 
head  tapping  machine,  hot  press  nut  machine. 

Turbine  Shop. — (Blading  Room). — packing  piece  cutting- 
off  machine,  blade  tipping  machine,  horizontal  multiple-blade 
drilling  machine. 

Coppersmith  Shop. — pipe  screwing  machine,  pipe  screw- 
ing machine,  pipe  screwing  machine,  pipe  bending  machine, 
])uncliing  and  shearing  machine,  circular  saw,  hack  saw. 
Pattern  Shop. — Disc  grinder. 

Electrical  Shop.— 3^-inch  lathe,  6-inch  lathe,  pipe-cutting 
machine,  shaping  machine,  pipe  screwing  machine,  combined 
wet  and  dry  grinding  machine,  pouching  and  shearing  mach- 
ine, radial  drilling  machine,  universal  milling  machine,  coil 
winding  machine,  armature  coil  taping  machine,  vacuum  dry- 
ing and  impregnating  plant. 

Platers'  Shop. — Hydraulic  joggling  machine,  hydraulic 
manhole  punching  machine,  notching  machines  (2),  double 
punching  machines  with  side  shears,  bulb  angle  and  double 
bar  shear  and  beam  bending  machine,  plate  slitting  shears, 
band  saw.  plate  straightening  rolls,  horizontal  drills  (2). 
punching  and  shearing  machine,  punching  and  shearing  mach- 
ine, double  tool  grinders  (4),  pneumatic  hammer,  bevelling 
machine,  hydraulic  frame  benders  (2),  punching  and  shear- 
ing machines  (3),  radial  countersink  drilling  machines  (;i), 
bulb  angle  and  double  bar  shears  and  beam  bending  machine, 
plate  slitting  shears,  horizontal  drills  (2),  band  saw,  plate 
bending  rolls  (1),  manhole  punch,  plate  joggling  machine, 
plate   flanging  machine. 

Fitting  Shop. — Planing  machine,  planing  machine,  slot- 
ting machine,  double-headed  shaping  machine,  universal  mil- 
ler, high  speed  sensitive  pin  drills  (2),  high  speed  boring 
and  surfacing  machine,  high  speed  boring  and  surfacing  ma- 
chine, high  speed  radial  drilling  machine,  high  speed  radial 
drilling  machine,  variable  speed  combination  turret  lathe, 
variable  speed  hexagon  turret  lathe,  variable  speed  gap  lathe, 
hollow  spindle  friction  capstan  lathe,  variable  speed  hollow 
spindle  flat  turret  lathe,  double  grinder,  side  disc  grinder, 
Ijand   saw. 

Plumbers'  Shop. — Single  head  pipe  screwing  machine, 
single  head  pipe  screwing  machine,  pipe  flange  face  grinder. 
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Joiners'  Shop. — Autdinatic  knife  grintlinK  machine,  pen- 
dulum saw.  Perkins  or  other  hand  trimmer,  planing  machine. 

Shipwrights'  Shop. — Electric  deck  planing  machine,  plan- 
ing machine,  boring  machine,  steam  hammers  (2),  steam  ham- 
mer, steam  olivers,  forge  steam  hammer.  Jn)',. 

Tenders  should  he  addressed  to  the  Director  of  Navy 
Contracts,  Navy  Office,  Mclliourne,  Australia.  The  departure 
of  mails,  by  which  tenders  can  be  submitted  within  the  con- 
tract time,  from  San  Francisco  and  Vancouver,  are  as  fol- 
lows:— from  San  Francisco,  September  28,  due  at  Melbourne 
October  19;  from  Vancouver,  September  29,  due  at  Melbourne 
Octol)er  23.     There  is  no  duty  on  naval  supplies. 


Ottawa's  "Leaning  Tower" 

Several  years  have  tionc  by  since  The  Contract  Record 
called  attention  to  the  sinking  of  the  tower  on  the  Victoria 
Museum  at  Ottawa.  A  number  of  times  we  urged  that 
experts  be  appointed  to  report  on  the  structure,  and  that 
remedial  measures  be  taken  at  once.  Now  an  announce- 
ment comes  from  Ottawa  that  the  tower  is  to  be  taken 
down  entirely,  in  order  to  avoid  a  complete  collapse.  The 
Museum  building  was  begun  in  1906,  and  was  completed 
two  years  afterwards  at  a  cost  of  nearly  one  million  dollars. 
Ever  since  the  completion  of  the  building  the  great  square 
tower  which  adorns  the  central  front  has  been  breaking 
away,  until  now  the  structure  has  assumed  the  outward 
characteristics — but  not  the  inward  virtues — of  the  Leaning 
Tower  of  Fis'  .  Underpinning  has  been  tried,  but  the  great 
weight  of  masonry  and  the  fact  that  the  foundations  did 
not  go  down  to  bedrock  have  made  it  of  no  avail.  The 
I'ublic  Works  Department  have  been  struggling  with  the 
problem  of  bolstering  it  up,  but  on  the  advice  of  a  New 
York  expert  engineer  it  has  now  been  decided  that  the 
only  solution  is  to  take  it  down  completely  and  rebuild  a 
firmer  foundation.  The  cost  of  rebuilding  will  run  into  the 
tens  of  thousands.  Tenders  have  been  called  for  the  de- 
molition. 


Iron  and  Steel  Shortages  in  Great  Britain 

A  Leeds  (Eng.)  correspondent  states  that  consumers  of 
iron  and  steel  are  viewing  with  much  concern  the  future 
prospects  of  securing  adequate  supplies  to  meet  their  re- 
quirements. The  European  war  has  materially  altered  the 
position  in  this  and  other  allied  trades.  The  munitions  of 
war  now  being  manufactured  in  Great  Britain  are  absorbing 
enormous  quantities  of  iron  and  steel  and  are  thus  curtail- 
ing the  supplies  available  for  commercial  purposes.  The 
position  in  the  near  future  is  likely  to  become  more  seri- 
ous, as  the  Government  demands  for  high  tensile  and  tested 
steel  and  other  equally  needed  materail,  are  rapidly  increas- 
ing. One  local  merchant  has  already  communicated  with 
some  of  the  leading  manufacturers  in  Canada,  to  ascertain 
what  can  be  obtained  from  that  source,  and  it  would  be  in- 
teresting to  learn  what  Canadian  firms  may  be  able  to  offer 
in  such  lines  as  steel  wire  rods,  copper  rods  or  brass  rods 
for    shipment    to    the    United    Kingdom. 


Fine  New  Bank  for  Vancouver 


Work  has   boon   started   cm   a   throe 
for   the    Merchants'    Bank   at    Granville 
Vancouver,   which   will   cost   approximat 
occupy  the  50  feet  frontage  where  the 
stood,   and    will    extend    back    along    Pe 
feet.     The  main  feature  of  the  new  build 
banking  chamber,  30  feel   from  floor  to 
there   will   bo   two   floors  of  offices,  and 
will  be  equal  in  height  to  five  ordinary 
and  side  will  be  composed  of  cut  stone. 


storey  bank  building 
and  Pender  streets, 
cly  $17.5,000.  It  will 
bank's  former  office 
nder  street  for  104 
ing  will  be  the  high 
ceiling,  .\bove  that 
the  whole  structure 
storeys.  The  front 
The  main  entranc'l 


is  shown  on  the  plans  as  being  the  centre  of  the  Granville  ■ 
street  facade,  while  the  entrance  to  the  oflfice*  will  be  on' 
Fender  street.  "The  banking  chamber  will  have  a  novel  ap- 
pearance in  the  coloring  .and  the  counter  schemes.  Grey 
.will  ,b^  the  coloj  us^d  in  the  marble  yvork  throughout,  ex- 
cept the  ceiling,  which  will  be  finished  in  Renaissance  style. 
The  cages  around  the  tellers'  desks  will  be  of  as  light  ma- 
terial as  possible.  Dull  steel  instead  of  brass  will  be  used- 
to  carry  out  the  grey  color  scheme.  Safety  deposit  vaults 
are  shown  in  the  rear,  .while,  the-  main  vaults  of  the  ba|lk 
will  be  in-  the  basement.  All  up-to-date  devices  used  in 
buildings  of  this  kind  will  be  installed,  such' as  oil-burning 
furnaces  and  air-purifying  apparatus.  The  plans  have  been 
drawn  by  Somervell  &  Putnam  Ltd.,  architects,  of  Vancou- 
ver, and  the  contractors  are  Purdy  &  Henderson,  Ltd..  Van- 
couver, a  well-known  firm  of  builders.  The  new  building 
will  be  completed  in  about  a  year  from  date. 


Messrs.  Joseph  T.  Ryerson  &  Son,  Chicago,  have  estab- 
lished an  up-to-date  new  warehouse  at  Jersey  City,  from 
which  imm<;diate  shipments  of  iron,  steel  and  machinery 
will  be  made  for  the  Canadian  trade.  The  firm  has  been 
well  known  for  three-quarters  of  a  century.  Each  year  has 
witnessed  great  expansion,  and  the  facilities  of  the  Ryerson 
plants  have  been  extended  until  now  three  groups  of  ware- 
houses, in  New  York,  .  Chicago,  and  St.  Louis,  serve  the 
steel  buper  with  everything  in  iron,  steel,  and  machinery, 
from    the    largest    structural    shape    to    the    smallest    cotton 


Municipal   Improvement  at  Bathurst,  N.B. 

PL.\NS.and  specifications  of  a  water-works  and  sewer- 
age scheme  for  the  town  of  Bathurst,  N.  B.,  have 
been  prepared  by  Mr.  T.  H.  Higginson,  engineer.  58 
Beaver  Hall  Hill,  Montreal,  and  the  contract  has 
been  let  to  A.  R.  Clarke  &  Sons.  St.  John.  N.  B.,  at  the  price 
of  $130,000.  The  work  comprises  the  installation  of  a  350-foot 
concrete  and  earth  dam.  with  a  30-foot  spillway  across 
Carter's  Brook;  a  power  house  of  fireproof  construction  on 
the  bank  of  the  brook,  with  two  150  horse  power  return  tubu- 
lar boilers,  1.000  gallon  underwriters'  steam  fire  pump  and  a 
500-gallon  underwriters'  steam  fire  pump.  The  water  from 
the  pumps  is  to  be  conveyed  across  the  Nipisiquit  Bay 
through  a  10  in.  c.i.  pipe  into  the  town  of  Bathurst,  a  10-in. 
pipe  carrying  the  water  into   Bathurst  Village. 

In  addition,  it  is  intended  to  install  107  hydrants,  58 
shut-off  valves,  8  miles  of  underground  piping  (including 
6.  8  and  10-in.  pipe),  together  with  a  sewerage  system  of  6-in. 
to  20-in.  pipe,  with  outlets  provided  for  each  house.  As  a 
secondary  supply  to  the  water  system,  there  will  be  a  405,000 
gallon  steel  gravity  tank  erected  in  the  town  of  Bathurst, 
and  arranged  to  automatically  connect  with  the  underground 
piping,  thus  giving  the  town  reserve  storage  capacity.  The 
water  will  be  taken  from  Carter's  Brook;  an  analysis  by  the 
Milton  Hersey  Company,  Limited,  shows  the  water  to  be 
exceptionally  clear.  Carter's  Brook  being  entirely  fed  from 
springs. 

The  cast  iron  pipe  to  he  used  throughout  the  water- 
works is  Class  C.  with  vitrified  tile  pipe  for  the  sewerage 
system.  The  manholes  are  to  be  of  concrete,  and  Robertson 
gullies  are  to  be  installed.  Flushing  connections  for  flush- 
ing the  sewers  from  the  water  mains  will  be  provided.  A 
pressure  of  one  hundred  pounds  will  be  maintained  at  all 
times. 

The  system  has  been  planned  to  conform  to  the  latest 
requirements  of  the  fire  underwriters,  and  a  25  per  cent,  re- 
duction on  all  insurable  values  has  been  guaranteed  as  the 
result  of  the  carrying  out  of  the  contract.  The  work  is  be- 
ing supervised  by  Mr.  T.  H.  Higginson. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Amherstburg,  Ont. 

The  Town  Council  (Clerk,  G.  E.  Pul- 
ford)  contemplate  paving  Dalhousie  and 
Murray  Streets  here.  An  estimate  of  the 
cost  will  be  laid  before  the  Council  soon. 

Belleville,  Ont. 

Tenders  will  be  received  until  August 
26th  by  the  chairman  of  Public  Works, 
for  excavation,  concrete  base,  binder, 
wearing  surface  and  curb  and  gutter  of 
a  Trinidad  Lake  asphalt  pavement,  ap- 
proximately 5,104  sq.  yds.  Plans  and 
specifications  at  office  of  the  engineer, 
J.  Walter  Evans.  City  Clerk.  J.  Wil- 
fred Holmes.  Chairman  Public  Works, 
A.  C.  McPhee. 

Burlington,  Ont. 

Tenders  are  open  and  will  be  received 
by  the  Town  Council,  until  August  2.Srd, 
for  construction  of  a  reinforced  gallery 
and  connections  for  the  water-works. 
Plans  and  specifications  can  be  obtained 
from  the  office  of  the  engineers.  Chip- 
man  &  Power,  204  Mail  Building,  Toron- 
to. Tenders  to  be  addressed  to  J.  S. 
Allen,  secretary.  Town  Council,  Burling- 
ton. 

Chatham,  Ont. 

By-laws  have  been  passed  by  the 
Town  Council,  providing  for  the  con- 
struction of  reinforced  concrete  pave- 
ments and  granolithic  sidewalks  on  vari- 
ous streets.     Engineer,  F.   P.  Adams. 

Leamington,  Ont. 

A  by-law  has  been  passed  authorizing 
the  construction  of  a  pavemeht  42  ft. 
wide,  from  Talbot  to  Nelson  Streets, 
and  28  ft.  wide  from  Nelson  to  Conces- 
sion Streets.  Tenders  are  to  be  called 
shortly.  Town  Councillor,  Mr.  Smith, 
Board  of  Works;  Clerk,  R.  M.  Selkirk; 
Engineer,  J.  J.  Newton,  Ouellette  Ave- 
nue, Windsor, 

London,  Ont. 

The  Board  of  Health  has  recommended 
the  construction  of  a  new  8-in,  sewer  on 
High  Street.  City  Clerk,  S.  N.  Baker; 
Engineer,  H.  A.  Brazier.  Estimated  cost, 
$13,000. 

Maryborough  Township,  Ont. 

Tenders  are  open  and  will  be  received 
by  the  Township  Clerk  until  2  p.m.,  Aug- 
ust 21st.  for  the  construction  of  a  $6,000 
drain.  Engineer,  C.  D.  Bowman,  West 
Montrose;  Clerk,  W.  W.  Scott,  Moore- 
field.  Plans  and  specifications  at  L  R. 
Clarkes'  Drug  Store.   Moorefield. 

New  Westminster,  B.C. 

The  City  Council  contemplate  extend- 
ing the  six-inch  water-main  on  Eighth 
Street  from  Edinburgh  to  London  Street, 
and  that  on  Sixth  Street  from  there  to 
First  Avenue.  Clerk,  W.  A,  Duncan; 
Engineer,  J.  W.   Blackman. 

Niagara  Falls,  Ont. 

Tenders  are  called  and  will  be  received 


by  City  Clerk,  W.  J.  Seymour,  for  the 
construction  of  sewers,  length  1,800  ft., 
vitrified  tile,  size  10  in.  Mayor,  C.  N. 
Clendening;  Engineer,  F.  J.  Anderson, 
City  Hall.  Closing  date  for  receipt  of 
tenders  August  23rd. 

Norwich  South  Township,  Ont. 

Tenders  will  be  received  until  .August 
21st  by  the  Township  Clerk,  A.  McFar- 
lane,  Otterville,  Ont.,  for  the  construc- 
tion of  5.000  feet  of  tile  drain  and  about 
1,500  feet  of  open  drain.  Specifications 
at  office  of  the  Clerk. 

Ottawa,  Ont. 

Work  is  to  start  at  once  on  the  con- 
struction of  a  sewer  by  day  labor,  at  a 
cost  of  $6,000.  Mayor,  N.  D.  Porter; 
Engineer.  F.  C.  Askwith. 

Sandwich,  Ont. 

A  by-law  to  spend  $12,000  for  the  open- 
ing of  Wyandotte  Park  and  cross  streets 
was  defeated. 

A  by-law  to  appropriate  $3,000  for 
sidewalks  was  defeated.  Town  Clerk. 
E.  R.  North;  Engineer,  Owen  McKay. 

Toronto,  Ont. 

Commissioner  of  Works,  R.  C.  Harris, 
has  recommended  that  a  granite  block 
pavement  be  laid  on  Yonge  Street  be- 
tween Summerhill  and  Farnham  Ave- 
nues.    Estimated  cost,  $14,000. 

Tenders  will  be  received  by  the  Com- 
missioner of  Works.  R.  C.  Harris.  City 
Hall,  until  August  31st,  for  the  construc- 
tion of  a  storm  sewer  on  Dundas  Street, 
Erie  Terrace  and  St.  Clair  Avenue. 

The  Commissioner  of  Works  R.  C. 
Harris,  City  Hall,  has  recommended  to 
the  Board  of  Control,  the  construction 
of  new  sidewalks  on  a  number  of  streets, 
at  an  estimated  value  of  $5,000.  and  the 
laying  of  asphalt  on  Beachview  Crescent 
at  $7,062.  and  on  Dupont  Street  at  $38.- 
959.  He  has  also  recommended  the  lay- 
ing of  Rocmac  macadam  on  Stibbard 
Street  at  an  estimate  of  $3,607.  This  is 
to  be  approved  by  the  Committee  of 
Works. 

West  Tillbury  Township,  Ont. 

Plans  have  been  drawn  for  the  con- 
struction of  drains  here,  at  a  cost  of 
$3,451.  Secretary,  S.  T.  Anderson,  Com- 
ber; Engineer,  J.  J.  Newman,  Qucllette 
.\venue,  Windsor. 

Weyburn,  Sask. 

Work  is  in  progress  on  the  construc- 
tion of  the  $15,000  sewage  disposal  plant 
here.  The  city  is  doing  the  work  by  day 
labor.  Secretary-Treasurer,  Mr.  In- 
wards;   Engineer,   George   Reed. 

Wingham,  Ont. 

The  Town  Council  propose  to  lay 
water  mains  on  several  streets.  Town 
Clerk,  John  F.  Groves. 

Winnipeg,  Man. 

The  Winnipeg  Electric  Railway  Com- 
pany have  been  ordered  by  the  Public 
Utilities     Commission     to     undertake  a 


considerable  quantity  of  underground 
work  in  order  to  prevent  electrolysis  of 
watermains,  etc.  Approximate  cost, 
$300,000. 

CONTRACTS  AWARDED 

Assiniboia,  Man. 

In  connection  with  the  laying  of  water- 
mains  here,  contracts  have  been  award- 
ed by  the  Municipal  Council  to  Gibault 
Company,  Limited,  St.  Boniface;  S.  Wig- 
gins, Kirkfield  Park  P.  O.,  Assiniboia;  H. 
Galbraith.  660  Pine  Street,  Winnipeg; 
Dominion  Construction  Company,  290 
Selkirk  .Avenue,  Winnipeg. 

Port  Colborne,  Ont. 

Work  is  to  start  at  once  on  the  con- 
struction of  from  I'/i  to  1J4  miles  of 
macadam  roadway  in  the  villages  of 
Humberstone  and  Port  Colborne.  Gen- 
eral contractor.  Hagersville  Contracting 
Company,  Hagersville,  who  will  furnish 
own  supplies.  Estimated  cost  $5,000. 
Town  Clerk,  D.  Alair. 

Verdun,  Que. 

In  connection  with  the  laying  of  con- 
crete sidewalks,  etc..  at  an  estimated  cost 
of  $80,000.  the  contract  has  been  award- 
ed by  the  City  Council  (Clerk,  George  A. 
Ward.  City  Hall)  to  Warner.  Quinlan 
Asphalt  Company,  745'  St.  Catherine  St., 
Montreal.  City  Engineer,  E.  H.  Tanner, 
City  Hall. 

Windsor,  Ont. 

The  contract  in  connection  with  the 
sewers  along  Giles  Street  and  Howard 
Avenue,  and  Goyeay  Street  and  ."Mey 
Street,  has  been  awarded  to  Merlo  & 
Ray.  Tecumseh  Road,  at  an  estimated 
price  of  $7,292.  City  Clerk.  Stephen 
Lusted;   engineer,   M.    E.   Brian. 


Railroads,  Bridges  and  Wharves 

Alvinston,  Ont. 

Work  is  to  start  at  once  on  the  re- 
modelling of  the  Michigan  Central  sta- 
tion here,  at  a  cost  of  $3,000.  The  gen- 
eral contractor  and  foreman  is  Mr. 
Fraser.  Michigan  Central  Railway,  .M- 
vinston. 

Burford  Township,  Ont. 

Tenders  on  the  construction  of  two 
concrete  and  steel  bridges  are  1)eing  re- 
ceived by  the  Township  Clerk,  F.  W. 
Taylor,  R.  R.  No.  3,  Burford. 

Dover  Township,  Ont. 

Tenders  are  called  and  will  be  received 
by  the  Township  Clerk,  James  Fox.  Elec- 
tric, Ont.,  until  .August  21st.  for  the  con- 
struction of  three  concrete  and  steel 
bridges  over  the  Big  Bear  Drain.  En- 
gineer, George  .'\.  McCubbin,  135  King 
Street,  Chatham. 

Etibocoke  Township,  Ont. 

Plans  are  to  he  prepared  for  the  erec- 
tion of  a  bridge  on  Concession  A  oppo- 
site Lot  21.  Engineer,  F.  Barber,  57  Ade- 
laide Street  E..  Toronto.  Township 
Clerk,  S.  Barrett,  Islington. 
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Niagara  Falls,  Ont. 

Work  is  now  about  to  start  on  the 
buildinR  of  a  naero-car  tramway  system 
over  the  NiaRara  River  at  Whirlpool 
Rapids,  by  the  Nia(,'ara  Spanish  Aero  Car 
Company,   Niagara   Falls. 

Toronto,  Ont. 

The  Works  Committee  of  the  City 
Council  have  approved  two  sets  of  plans 
for  the  bridge  to  be  erected  in  Mount 
I'leasant.  Tenders  will  be  called  if  plans 
arc  approved  by  the  Railway  Board. 
Cf)nstruction.  steel  and  concrete  or  con- 
crete only. 

CONTRACTS  AWARDED 

Moncton,   N.B. 

The  general  contract  for  the  Bridge 
Superstructure  over  I'etitcodiac  River 
has  been  awarded  by  the  Provincial  (jov- 
crnmcnt  Department  of  Public  Works 
(Minister  John  Morrissy,  Fredcricton,  N. 
B.)  to  Contractors  and  I'^ngineers,  Limit- 
ed, manager  K.  R.  Reid.  Granville  Ferry, 
N.S.  Steel-work  is  by  Dominion  Bridge 
Company,  Lachine,  Que.  Provincial  En- 
gineer. A.   R.   Wetmore. 

Shawinigan  Falls,  Que. 

In  connection  with  the  construction  of 
the  bridge  over  Shawinigan  River,  the 
sub-contract  for  steel  work  has  been  let 
to  the  Phoenix  Bridge  Company,  83  Col- 
borne  Street,  Montreal.  The  general 
contractor  is  ().  J.  Meunier.  24  Niver- 
villo.  Three  Rivers.  The  dimensions  of 
the  bridge  are  to  be  1  span,  100  ft.  long, 
10  ft.  wide,  concrete  and  steel.  Secre- 
tary to  the  Municipal  Council,  O.  J. 
Meunier. 

St.  Rose,  Que. 

Work  has  been  started  on  the  erec- 
tion of  a  concrete  pillar,  (ieneral  con- 
tractors, Plouflfe,  Legace  and  Cie.  Bord 
a  Plouffc,  Que.,  who  will  i)urchase  ma- 
terial. Secretary-Treasurer  of  the  Muni- 
cipal Corporation  of  St.  Rose,  Henry 
Chapleau.     F,stimated  cost  $4,000. 

Tillsonburg,  Ont. 

hi  connection  with  the  erection  of  the 
Sinicoc  Street  steel  l)ridge.  the  Town 
Council  have  awarded  the  following  con- 
tracts:— steel,  J.  Hill  and  Company,  Lo- 
gan Road,  Mitchell:  cement  work,  A.  L. 
Oakman  and  G.  A.  Thomas,  Pearl  Street, 
Tillsonburg.  The  bridge  is  to  (12  ft.  span, 
18  ft.  roadway  with  sidewalk  in  addition. 
Town  Clerk,  H.  Coomber:  Clerk,  A.  E. 
Raynes. 


Public  Buildings,  Churches 
and  Schools 

Colchester  South,  Ont. 

The  erection  of  a  church  is  contemp- 
lated, at  a  cost  of  $:!,000.  Material  is 
to  he  selected.  Owners.  St.  Marks  A.  M. 
!•".  Zion  Church:  address  the  secretary, 
(,'oUIuster   South.    Harrow,   Ont. 

Ford  City,  Ont. 

Tenders  on  alterations  and  additions 
to  the  Roman  Catholic  Presbytery  arc 
being  received  by  G.  Jacques  and  Com- 
pany, .\rchitects,  Boug  Block,  Windsor. 

Halbrite,  Sask. 

Tenders  are  open  for  additions  to  the 
school,  at  a  cost  of  $(>,000,  and  will  be 
received  until  .August  21st.  by  the  archi- 
tect. J.  G.  Jarrett.  Third  Avenue,  Wcy- 
burn,  and  the   Halbrite  School   Board. 

Joliette,  Que. 

Tenders  on  the  installation  of  fittings 


at  the  I'ost  Office  will  be  received  until 
4  p.m..  August  27th,  by  R.  C.  Desrochcrs. 
Department  of  Public  Works,  (Ottawa. 
Plans  and  specifications  at  offices  of  the 
Caretaker,  Post  Office,  Joliette,  Que.,  R. 
L.  Deschamps.  Overseer,  Montreal  Cen- 
tral Post  Office,  and  Department.  Ot- 
tawa. Specifications  at  oflice  of  Mac- 
Lean  Daily  Reports,  25  Charlotte  Street, 
Toronto. 

St.  Louis  Guilbert,  Man. 

Tenders  are  open  and  will  be  received 
by  Secretary-Treasurer.  F.  O.  Sargent. 
of  the  Wakefield  School  District,  for  the 
construction  of  a  school,  two  storeys 
high,  :)5  X  46,  concrete  foundation  and 
brick  construction,  to  cost  approximately 
$0,500.  Architect.  F.  R.  Evans,  170  Pa- 
cific Avenue.  Closing  date  for  tenders, 
'August  20th. 

Toronto,  Ont. 

Plans  have  been  prepared  in  connec- 
tion with  the  erection  of  a  waiting  room 
and  public  library  accommodatiiin  at 
Sunnyside  Bridge.  Tenders  will  be 
called  for  if  the  Property  Committee  ap- 
prove the  plans.  .Commissioner  of 
Works,  R.  C.  Harris,  City  Hall. 

Victoria,  B.C. 

The  matter  of  constructing  a  public 
abattoir,  at  a  cost  of  $20,000.  is  under 
consideration  by  the  City  Council.  Clerk. 
W.  J.  Dowler;   Engineer,  C.  H.  Rust. 

Walkerville,  Ont. 

Tenders  are  open  and  will  be  received 
by  the  Secrfctary  of  the  Dominion  Gov- 
ernment Department  of  Public  Works, 
R.  C.  Desrochers,  Ottawa,  until  4  p.m. 
August  26th,  for  Post  Office  and  Cu.s- 
tonis  fittings.  Plans  and  specifications 
are  with  C.  A.  Williamson,  Clerk  of 
Works,  Walkerville;  Thomas  A.  Hast- 
ings. Postal  Station  "F,"  Toronto,  and 
the  Department,  Ottawa.  Specification 
and  form  of  tender  are  only  to  be  ob 
taincd  at  the  office  of  MacLean  Daily 
Reports,  Limited,  25  Charlotte  Street. 
Toronto. 

CONTRACTS  AWARDED. 

Barrie,  Ont. 

Excavating  is  being  proceeded  with  in 
connection  with  the  proposed  public  lib- 
rary, to  be  built  at  a  cost  of  $15,000.  .Ar- 
chitects. Chapman  and  McGiffin.  95  King 
Street  E..  Toronto.  General  contractor. 
Ball  Planing  Mill  Company.  74  Bayfield 
Street:  masons.  Goodson  and  Burridge; 
carpenters,  general  contractors.  Town 
Clerk.  A.  W.  Smith. 

Bothwell,  Ont. 

The  general  contract  for  the  erection 
of  the  town  hall  has  been  let  to  Colin 
Reid  and  Brothers,  Bothwell.  .Approxi- 
mate cost.   $8,500. 

Cardston,   Alta. 

Work  is  to  start  at  once  on  the  erec- 
tion of  a  school,  at  a  cost  of  $46,250. 
The  general  contractor  is  H.  A.  Christ- 
ensen,  Cardston.  Chairman  of  School 
Board.  M.  .A.  Coombs;  secretary,  J.  Enier 
Harris.  Architects  are  Pope  and  Burton, 
Salt  Lake  City.  Building  will  consist 
of  twelve  rooms,  brick  and  tile  construc- 
tion, the  work  to  be  completed  by  May 
1st.   1916. 

Cobalt.  Ont. 

.Alterations  arc  being  made  to  the 
Public  School.  Chairman  of  School 
Hoard,  W.  E.  T.  Barton;  Secretary.  .Alex. 
Hope.       Architects,     Angus     &    .Angus, 


.\orth    Hay.    Ont. 
Tully  Barton. 


general    contractor. 


Fort  William.  Ont 

The  foun<lations  are  in  of  the  Hospital 
Elevator  under  construction  by  the  ar- 
chitect and  general  contractor,  S.  J.  Mc- 
qucen,  2rj  Murray  Block,  for  the  owners, 
Western  Terminal  Elevator,  West  Fort 
William.  The  s])ecification  provides  for 
a  capacity  of  70,000  bushels,  size  42  x 
14,  and  of  reinforced  concrete  construc- 
tion. All  work  is  being  done  under  the 
supervision  of  the  general  contractor. 

Middlechurch,  Man. 

Work  has  been  started  on  the  erec- 
tion of  the  Old  Fcdks  Home,  at  an  esti- 
mated cost  of  $11,000.  General  contrac- 
tor, S.  Brynjolfsson  and  Company,  506 
Builders  Exchange.  Winnipeg.  Archi- 
tects, James  Chisholm  and  Son.  807 
Great  West  Permanent  Building.  Build- 
ing is  to  be  of  frame  and  brick  con- 
struction. Steel-work  is  being  carried 
out  by  the  Vulcan  Iron  Works.  Limit- 
ed. Port  Douglas.  Winnipeg.  Other  sep- 
arate contracts  have  not  yet  been  let. 

St.  John,  N.B. 

Work  has  been  started  on  the  repairs 
to  be  made  to  St.  Stephen  Church  at  a 
cost  of  $3..500.  General  contractor,  E.  S. 
Hennigar.  26  Orange  Street;  Pas(or,  Rev. 
(jordon   Dickie. 

Winnipeg,  Man. 

The  walls  arc  going  up  of  the  church 
on  River  Street,  under  construction  by 
general  contractors.  Fort  Garry  Con- 
struction Company,  Ross  and  .Arlington, 
for  the  owners,  First  Church  of  Christ 
(Scientist).  .Architects,  Gordon  and 
Over,  47  Canada  Life  Building.  Sub- 
contracts have  been  let  as  follows: — 
masonry,  carpentry  and  interior  fittings, 
general  contractor:  steel.  Vulcan  Iron 
Works.  Limited.  Port  Douglas,  Winni- 
peg; roofing  and  plastering,  not  let; 
painting,  Taylor  Painting  and  Decorat- 
ing Company,  Garry  Street;  heating  and 
plumbing.  Beairsto  Plumbing  Company. 
Limited,  286  Fort  Street;  electric  fit- 
tings. Levvy  Electrical  Company,  Limit- 
ed. 493  Portage  .Avenue. 


Business  Buildings  and  Indus- 
trial Plants 

Amherstburg,  Ont. 

The  erection  of  a  cold  storage  plant, 
at  an  estimated  cost  of  $10,000.  is  con- 
templated by  the  Falls  Barron  Company. 
.Amherstburg.  .Architect  has  not  yet 
been  appointed. 

Calgary,  Alta. 

The  construction  of  ten  new  elevators 
for  the  Western  Canada  Flour  Mills 
Company  will  start  soon. 

Collingwood,  Ont. 

.A  by-law  to  loan  The  Bryan  Manu- 
facturing Company.  Minnesota  Street. 
$20,000  to  rebuild  planing  mills  recently 
destroyed  by  fire,  was  defeated. 

Esquimalt,  B.C. 

Tenders  are  to  be  called  soon  by  the 
Imperial  Oil  Company,  Limited  (Man- 
ager, .\.  M.  Abbey),  for  the  erection  of 
an  Oil  Refinery,  etc..  at  a  cost  of  $175,- 
000.  The  construction  is  to  consist  of 
a  two-storey  warehouse,  100  x  80.  con- 
crete basement,  structural  steel  covered 
with  galvanized  iron;  wharf  200  ft  long 
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with  50  ft.  T  in  deep  water;  boiler  house 
25  X  50,  brick  and  steel  construction, 
office  15  X  30,  brick  construction,  stable 
and  sheds,  elevator.  The  Company  will 
do   tank   erecting. 

Gait,  Ont. 

Plans  have  been  prepared  in  connec- 
tion with  the  proposed  alterations  and 
additions  to  the  factory  of  the  Gait  Ma- 
chine Screw  Company.  Front  Street.  The 
site  has  been  purchased  and  an  early 
start  is  expected.  Secretary-Treasurer 
for  the  company,  C.  K.  Janzen. 

Goderich,  Ont. 

Work  is  to  start  at  once  on  the  erec- 
tion of  a  shell  factory  here  for  the  Doty 
Engine  Company,  Limited,  Brock  Street. 
Machinery  is  to  be  purchased  at  once. 

Hamilton,  Ont. 

The  erection  of  a  one-storey  garage 
is  contemplated  by  Willoughby  Ellis,  76 
Myrtle  Avenue,  at  an  estimated  cost  of 
$4,000. 

London,  Ont. 

Additions  to  their  factory  on  York 
Street,  are  contemplated  by  Beatty 
Brothers,  Limited,  at  an  estimated  cost 
of  $,3,000. 

The  Victor  Amusement  Company,  per 
G.  Holding,  care  Street  Car  Company, 
Dundas  Street,  contemplate  the  erection 
of  a  dance  hall,  to  cost  $3,500,  size,  125 
ft.  x  60  ft.  The  company  expect  to  start 
work  about  September  15th. 

Montreal,  Que. 

Plans  are  in  progress  in  connection 
with  the  alterations  to  the  factory  of  C. 
H.  Johnson  and  Sons,  Limited,  8  Da- 
genais  Street,  at  an  estimated  cost  of 
$3,000.  Designer  and  general  contractor. 
A.  F.  Byers  and  Company,  340  University 
Street. 

Mount  Forest,  Ont. 

Work  has  been  started  on  the  rebuild- 
ing of  the  store  and  express  office  owned 
by  Mrs.  Luxton.  and  recently  destroyed 
by  fire.  Day-labor  is  being  employed; 
estimated   cost,   $3,000. 

New  Westminster,  B.C. 

The  erection  of  a  new  business  block 
on  Columbia  and  McNeedy  Streets,  at 
an  estimated  cost  of  $6,000.  is  contemp- 
lated by  James  Cumming,  the  building 
to  be  two  storeys  high. 

Quebec,  Que. 

Plans  are  in  progress  for  the  erection 
of  a  pool  room  for  the  Quebec  Olympia 
Company,  229  St.  John  Street  (president, 
J.  H.  Paquet,  286  Grande  AUee).  Archi- 
tects, Tanguay  and  Lebon,  20  D'Aiguil- 
lon  Street.  The  building  is  to  be  four 
storeys  high,  30  x  100,  concrete  founda- 
tion and  brick  construction.  Estimated 
cost    $15,000. 

St.  John,  N.B. 

The  remodelling-  of  La  Provincial 
Bank  building  is  under  contemplation. 
Manager  of  the  bank,  Dufiferin  Harper, 
Germain  Street.  The  building  would  be 
of  1  storey,  25  x  100,  and  would  approxi- 
matelycost  $13,000. 

Work,  by  day-labor,  has  been  started 
on  the  remodelling  of  a  warehouse  on 
Church  and  Germain  Streets,  for  Mark 
Fisher  and  Son,  Montreal,  (local  man- 
ager,  H.   H.    Harvey,  93   Germain   St.) 

Plans  are  in  progress  for  the  remodel- 


ling of  the  store  on  Charlotte  Street, 
owned  by  the  Puddington  Estate  (law- 
yer, H.  F.  Puddington,  Market  Square). 
There  will  be  a  new  front  and  fixtures 
installed,  and  the  premises  will  be  turned 
into  a  book  store,  at  an  estimated  cost 
of    $3,500. 

Toronto,    Ont. 

Excavation  is  being  proceeded  with  in 
connection  with  the  erection  of  two 
stores  and  apartments  at  1259  St.  Clair 
Avenue,  W.,  to  cost  $4,000.  Owner  and 
general  contractor,  M.  Helfand,  1378  St. 
Clair  Avenue  W.  The  owner  has  pur- 
chased brick.  Buildings  will  consist  of 
two  storeys,  brick  construction. 

Vancouver,    B.C. 

Plans  are  being  prepared  for  the  erec- 
tion of  a  factory  here.  The  owners.  W. 
H.  Malkin  Company.  Limited.  57  Water 
Street,  intend  to  install  and  purchase 
machinery  for  the  manufacture  of  food 
products. 

Welland.  Ont. 

The  erection  of  a  zinc  reduction  plant 
is  contemplated  by  the  Weedon  Mining 
Company,  Weedon  Station.  Que.  The 
company  have  acquired  a  large  industrial 
plant  here  and  expect  to  be  in  operation 
by  November  1st. 

Zurich,  Ont. 

Excavating  is  going  on  for  the  erec- 
tion of  a  farm  building,  at  an  estimated 
cost  of  $3,000,  by  Blackwell  Brothers, 
Parr  Lane,  Zurich.  The  owners  are  tak- 
ing charge  of  the  general  contract,  the 
building  to  be  of  concrete  and  stone 
foundation,    and    frame    construction. 

CONTRACTS    AWARDED. 

London,  Ont. 

The  walls  have  been  started  of  the 
four  stores  under  construction,  at  a  cost 
of  $10,000.  bv  P.  B.  Fetterly  and  M. 
.Avlesworth,  Huron  and  Erie  Streets. 
The  architect  is  W.  G.  Murray,  Dominion 
Savings  Building.  Sub-contracts  have 
been  let  as  follows: — masonry,  John  Mo- 
ran,  437  Maitland  Street;  plastering,  John 
Fenn,  William  Street. 

In  connection  with  the  additions  to  be 
made  at  a  cost  of  $3,000  to  the  factory 
of  Beatty  Brothers,  Limited.  York  St., 
the  brick  work  contract  has  been  award- 
ed to  Evans  Brothers.  905  Queen's  Ave. 
The  owners  will  do  therest  of  the  work. 

Montreal.  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  factory  being 
built  on  Davidson  Street  for  B.  J.  Cogh- 
lin  and  Company,  Limited.  2025  Ontario 
Street  E. : —  Masonry  and  brick.  Gray 
and  Wighton.  244  Pine  .Avenue;  carpen- 
try. D.  M.  Long.  204  William  Street; 
steel.  Structural  Steel  Comnany.  Lim- 
ited. 10  Cathcart  Street;  roofing.  George 
W.  Reed  and  Company.  37  St.  .Antoine 
Street;  painting.  W.  E.  Potter  and  Com- 
pany. 46  Benoit  Street;  heating  and 
plumbing.  John  A.  Gordon.  301  St.  An- 
toine  St.;  glazing,  Henry  Walker,  577 
Chambord  Street;  metal  sash,  Stinson- 
Reeb  Builders  Supply  Company,  Read 
Building. 

Ottawa,  Ont. 

The  walls  of  the  three-storey  laundry 
under  construction  on  Argyle  .\venue 
are  now  up.  The  laundry  is  owned  by 
the  Ottawa  Sanitary  Laundry  Company. 
174  Carling  Avenue,  president.  M.  M. 
Pyke.     General  contractor,  T.  C.  James, 


140  Flora  Street;  architect.  Richards  and 
Abra.  Booth  Building.  Painting,  W.  G. 
Adamson.  136  Sparks  Street. 

Sherbrooke,  Que. 

The  contract  for  additions  to  the  Mar- 
ket Building,  at  a  cost  of  $7,400.  has 
been  awarded  by  the  City  Council  (Clerk, 
E.  C.  Gatien)  to  Loomis,  Dakins,  Limit- 
ed, St.  Gabriel  Street.  Engineer,  Thomas 
Tremblay. 

St.  John,  N.B. 

The  general  contract,  in  connection 
with  the  erection  of  a  business  building, 
has  been  let  by  the  owner,  James  Ken- 
nedy Estate  (George  Kennedy),  care  of 
Vassie  and  Company,  20  King  Street,  to 
Stanley  Williams,  Prince  William  Street. 
Electric  fittings  are  l-emg  carritd  out 
by  Frank  Jones,  Prince  WiirTam  Street. 
Architect,  F.  Neil  Brodie,  42  Princess 
Street. 

Winnipeg,  Man. 

The  contract,  in  connection  with  the 
alterations  and  additions  to  the  Criter- 
ion Hotel,  owned  by  John  Wilkes,  has 
been  granted  to  the  Standard  Construc- 
tion Company,  1004  Union  Trust  Build- 
ing. The  general  contractor  is  also  do- 
in  tghe  masonry,  carpentry,  roofing  and 
plastering.  Steel  work  is  being  carried 
out  by  the  Manitoba  Bridge  and  Iron 
Works,  Logan  Avenue,  West  Winnipeg. 
Architect.  H.  W.  Green,  303  McGreevy 
Block. 


Residences 

Amherstburg,   Ont. 

Tlie  remodelling  of  his  residence,  at 
a  cost  of  $3,500,  is  contemplated  by  the 
owner  and  architect,  William  Hackett, 
care  Hackett  Dredging  Company.  The 
residence  will  be  veneered  with  white 
brick  and  extensive  colonial  verandahs 
built. 

Colchester  South,  Ont. 

Albert  Mulder.  Colchester  South, 
Harrow,  Ont.,  will  erect  a  new  residence 
to  replace  the  one  destroyed  by  fire. 
Material    to    be    purchased. 

Halifax,  N.S. 

The  foundations  are  in  for  flats  to  be 
erected  by  James  Hilis,  of  Hillis  &  Sons, 
Limited,  at  a  cost  of  $8,000.  The  archi- 
tect is  W.  J.  Busch.  The  Hillis  firm  are 
doing   the    work   with    their   own    staff. 

Kingston,  Ont. 

The  erection  of  two  residences,  at  a 
cost  of  $4,000,  is  contemplated  by  Wil- 
liam Snowden,  203^  Alfred  Street. 
Owner  will  do  general  contracting, 
buildings  to   be  of  brick  construction. 

Montreal,  Que. 

\\'ork  has  been  started  on  the  erec- 
tion of  three  flats  on  Fourth  Avenue, 
Rosemount  Ward,  by  Henry  Dubarras, 
274  Fourth  Avenue.  Estimated  cost, 
$3,500. 

Plans  arc  being  prepared  for  three 
flats  on  Harvard  Street  estimated  to  cost 
$9,000.  The  buildings  are  to  be  three 
storeys  high,  concrete  foundation,  felt 
and  gravel  roofing,  with  hot  water  heat- 
ing. The  owners  and  general  contrac- 
tors are  A.   F.   Byers  &  Company. 

The  foundation  work  has  been  finished 
for  six  flats  on  Verville  Street.  The 
owner  and  general  conrractor  is  John 
Pratt,    Park   Avenue.  , 

The    two    residences    which    are   being 


August  18,  1915 


THE    CONTRACT    RECORD 


49 


erected  Ijy  Angiitis,  Limited,  on  Mar- 
lowe Street  at  a  cpst  of  $10,000  have 
riaehed  the  rooting  stage. 

Ottawa,  Ont. 

The  f)wners  and  general  contractors, 
Charles  llolbrook  &  Son,  are  buying 
electric  fixtures  and  interior  fittings  for 
their  apartment  house  on  Elgin  Street, 
which  has  been  erected  at  a  cost  of  $20.- 
000. 

Quebec,  Que. 

.'\  residence  estimated  to  cost  $.5,000 
is  to  l)e  erected  on  Marie  de  L'lncarna- 
tion  .Street  by  Wilfrid  Leagre.  The 
l)uilding  will  be  three  storeys  high,  of 
brick  construction,  and  will  be  l)uilt  by 
day   labor. 

Excavating  is  under  way  on  a  store 
and  residence  on  First  Avenue  for  A. 
A.  Body,  Ste.  l'"amille  Street.  The 
building  will  he  of  frame  and  brick  con- 
struction, and   will   cost  $3,000. 

Tara,  Ont. 

The  erection  of  a  residence  on  Yonge 
Street  at  a  cost  of  $;i,000  is  contem- 
plated by  the  owner  and  architect.  Wil- 
liam   Munson. 

Toronto.  Ont. 

The  foundations  are  in  of  a  pair  of 
residences  on  Bingham  Avenue,  to  cost 
$."i.OOO.  The  owner  is  H.  T.  Dixon.  100 
Scarboro  lioad,  who  will  buy  material 
and  sublet  labor.  The  buildings  are  to 
be  two  and  a  half  storeys,  brick  con- 
struction, electric  lighting,  hardwood 
floors,   lime   and   sand   plastering. 

Excavating  is  being  iiroceedcd  with 
on  a  stone  and  residence  being  erected 
at  1182  St.  Clair  Avenue  at  a  cost  of 
$:i.OOO,  The  owner  is  K.  II.  I'enprays, 
'.»!  Geary  Avenue,  who  lets  all  contracts. 
The  building  is  to  be  three  storeys,  of 
brick   construction. 

The  foundations  arc  in  of  a  pair  of 
residences  being  built  at  iU'Jl  .Xppleton 
Avenue  at  a  cost  of  $0,000.  The  owner 
is  W.  J.  Rogers,  42  Appleton  Avenue, 
who  buys  materials  and  superintends 
constructions.  The  buildings  are  to  be 
two  and  a  half  storeys,  of  brick  con- 
struction. 

The  foundations  are  in  of  a  $3,000  de- 
tached residence  at  80  Mulock  Avenue. 
The  owner  and  general  contractor  is  C. 
Wagner,  88  Mulock  Avenue,  who  will 
superintend  all  work.  To  be  of  two 
ilstoreys,  brick  construction,  gas  light- 
ing, hot  air  heating,  shingle  roofing, 
birch  and  spruce  floors,  lime  andsaiid 
plastering. 

Work  is  to  start  shortly  on  a  pair  of 
residences  at  :i0-:i2  I'almerston  Square, 
costing  $:i.O()0.i.)  The  owners  and  gen- 
eral contractors  are  Venn  &  Evans.  770 
Crawford  Street;  they  will  let  smaller 
trades.  Two  storeys,  brick  construc- 
tion, hot  air  heating,  electric  lighting, 
lime   and   sand   plastering,   mantels. 

The  foundations  are  in  of  a  pair  of 
residences  being  erected  at  2;i.">  Melila 
.•\venue  at  a  cost  of  $6,000.  (^wiier  and 
general  contractor,  J.  H.  Larkin.  6  Ka- 
vensden  .Xvenuc.  Owner  buys  material 
and  superintends  construction.  Two  and 
a  half  storeys,  brick  construction,  stone 
foundation,  hot  air  or  combination  heat- 
ing, hardwood   floors. 

Work  has  started  on  the  erection  of 
four  pairs  of  residences  on  Wolverleigh 
Boulevard  estimated  to  cost  $10,000.  The 
owners  and  general  contractors  are  Or- 
ford  &  II ill.  who  will  purchase  all  ma- 
terial.    At   present   contracts  have  been 


let  for  masonry  and  carpentry  work 
only.  Of  brick  construction,  iclectric 
lighting,    hot    air   heating. 

The  walls  have  been  started  of  a  pair 
of  residences  on  Atlas  Avenue,  to  cost 
$0,000.  Owner  and  general  contractor, 
in  trust,  H.  Lefneski,  423  Koxton  Road. 
Owner  will  supervise  construction.  Two 
and  a  half  storeps,  brick  construction, 
gas  and  electric  lighting,  hardwood 
floors. 

Work  is  in  progress  on  two  two- 
storey  brick  residences  on  Central  St. 
estimated  to  cost  $4,400.  The  owner  and 
general  contractor  is  J.  W.  Butchart, 
who  is  buying  material  and  superintend- 
ing construction. 

Westmount,  Que. 

The  foundation  work  has  been  com- 
pleted for  two  two-storey  brick  resi- 
dences on  Willow  Avenue  to  cost  $15,- 
000.  General  contractors,  Anglins,  Lim- 
ited. 

CONTRACTS  AWARDED. 

Glen  Falls,  N.B. 

Work  is  to  start  at  once  on  the  re- 
modelling of  the  Manor  House  build- 
ing, at  an  estimated  cost  of  $4,000.  The 
general  contractor  is  James  F.  McDon- 
ald. 220  Duke  Street,  St.  John,  N.B. 
Owner,  William  Pugsley,  Pugsley  Build- 
ing,  St.  John,   N.B. 

Hamilton.   Ont. 

The  walls  are  up  one  storey  of  the  $8,- 
000  residence  being  built  for  William 
Laking  on  Emerald  Street  South.  The 
building  is  to  be  two  storeys,  of  brick 
construction.  Architects,  McPhie,  Kelly 
&  Darling;  general  contractor,  masonry, 
carpentry  and  roofing,  A.  W.  Woodhall, 
King  Street  East;  plastering,  J.  Clap- 
man,  :i49  Jackson  Street  West;  paint- 
ing, Goodale  &  Laidlaw,  20  Hunter  St. 
East;  heating  and  plumbing,  Geo.  Ste- 
venson, Walnut  Street;  electric  fittings, 
not  let. 

Niagara  Falls,  Ont. 

Contracts  for  heating,  plumbing  and 
electric  lighting  are  about  to  be  let  on 
the  $3,500  residence  which  is  being  erect- 
ed by  John  Dawson  according  to  plans 
prepared  by  .Architect  J.  U.  Collins. 
Business    Buildings 

Sub-contracts  are  being  awarded  on 
the  $11,000  residence  on  Gilmour  Street 
which  is  being  erected  for  T.  D.  McFar- 
lane  by  Taylor  &  Lackey  according  to 
plans  by  W.   E.   NoflFke. 

North  Sydney,  N.S. 

Work  has  l)een  started  on  the  erec- 
tion of  a  residence  by  L.  B.  Wilson, 
care  Cable  Oftice,  who  has  awardecj  the 
general   contract   to   Mr.   McMilan. 

Ottawa.  Ont. 

Excavating  is  in  progress  on  the  $5,- 
000  apartments  on  Creighton  Street 
which  are  being  erected  by  August  Boeh- 
mer  for  W.  S.  Sherwood.  The  construc- 
tion will  be  brick  veneer,  with  concrete 
foundation,  felt  and  gravel  roofing,  elec- 
tric lighting,  and  hot  air  heating. 

Peterboro.  Ont. 

In  connection  with  the  construction 
of  his  residence  at  a  cost  of  $12,(K)0,  .\. 
W.  Cressman.  212  Brock  Street,  has 
awarded  the  masonry  contract  to  F.  and 
.A.  E.  Ham.  83  Salem  .\ venue.  Toronto. 
Other  contracts  have  not  yet  been 
closed.  The  building  is  to  be  of  stone 
and  brick  construction,  hot  water  heat- 


ing.    Architects,   S.    B.    Coon  and    Son, 
Kyric   Building,  Toronto. 

Quebec,  Que. 

The  general  contract  for  repairs  to 
residences  on  Victoria  Street  has  been 
let  by  Dion  and  Freres,  84-6  Victoria 
Street,  to  A.  Deslauriers,  400  St.  Fran- 
cois Street.     .Approximate  cost,  $3,000. 

In  connection  with  the  residence  be- 
ing built  on  Third  .Avenue  by  G.  J.  Bel- 
anger,  1  Second  Street,  Limoilou,  the 
contract  for  rooting  has  been  let  to  A. 
D.  Breton,  235  Kironac  Street.  Painting, 
plumbing  and  electrical  work  not  yet 
awarded. 

Seaforth,  Ont. 

Work  is  to  start  at  once  on  the  erec- 
tion of  a  residence  on  John  Street  at 
a  cost  of  $3,000.  The  general  contract 
has  been  awarded  by  Thos.  Elder  to 
William  Bristow.  The  building  is  to  be 
of  frame  and  white  brick  construction, 
concrete  and  stone  foundation. 

Westboro.  Ont. 

The  walls  are  going  up  of  a  $3,500 
residence  on  John  Street.  Owner,  archi- 
tect and  general  contractor,  W.  Fields. 
Electric  fittings,  J.  E.  Lewis;  brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing,  birch  floors.   • 


Power   Plants,   Electricity  and 
Telephones 

Chesley,  Ont. 

The  Chesley  Chair  Company,  Limited, 
are  in  the  market  for  one  direct  current 
dynamo,    with   a   capacity   of   about    100 

lights. 

Durham,  Ont. 

.\t  a  public  meeting  recently  held,  a 
resolution  was  carried  to  advise  the  vil- 
lage council  to  erect  a  new  Hydro-elec- 
tric sub-station  on  the  site  of  the  old 
market  building.  Village,  Clerk.  Wil- 
liam B.  Vollet. 

Liverpool,  N.S. 

A  By-law  has  been  carried  to  make 
an  expenditure  of  $10,000  on  repairs  to 
the  electric  plant.  Town  Clerk.  T.  R. 
Bartling. 

London,  Ont. 

.\  proposition  is  up  for  consideration 
for  an  addition  to  the  lighting  system, 
to  cost  $10,000.  The  Public  Utilities  Com- 
mission and  Board  of  Control  now  have 
the  project  in  hand.  City  Clerk.  S. 
Baker. 

CONTRACTS  AWARDED. 

Oakbridges,  Ont. 

The  foundations  of  the  power  house, 
under  construction  for  Christian  Bros.. 
Duke  Street.  Toronto,  by  the  general 
contractors,  Thomson  Brothers,  151 
Rusholme  Road.  Toronto,  are  now  in. 
Other  contracts  have  been  let  as  fol- 
lows:—Heating.  Canadian  General  Fire 
Extinguisher  Company.  Limited.  1200 
Dundas  Street;  mechanical  equipment. 
International  Engineering  Works.  Lim- 
ited.   Traders  Bank   Building.    Toronto. 

Wawota.  Sask. 

Work  is  in  progress  on  the  installing 
of  a  telephone  system  by  the  Wawota 
Rural  Telephone  Company,  at  a  cost 
of  $7.,300.  The  general  contractor  is  W. 
E.  Bobier,  Moosomin,  Sask..  who  will 
purchase  all  material.  .About  1.10  miles 
of  wire  and  60  pole  miles  will  be  re- 
quired. 

(Continued  on  page  31) 


Tenders  Wanted 


Sealed  tenders,  marked  "Tenders  for  Overhead 
Travelling  Crane,"  addressed  to  the  Chairman  of 
the  Toronto  i;iectric  Commissioners,  will  be  re- 
ceived until  noon,  Thursday,  August  28th.  Speci- 
fication and  form  of  tender  can  be  obtaineil  at 
the  office  of  the  Purchasing  Agent,  15  Wilton 
Avenue.  The  lowest  or  any  tender  not  neces- 
sarily accepted.  -i-'i 


JUDICIAL  SALE  OF  ASSETS 

of  the 

Bowmanville  Gravel 
Company,  Limited 


Tenders  will  be  received  addressed  to  J.  A.  C. 
Cameron,  Esq.,  Official  Referee,  Osgoode  Hall, 
Toronto,  and  marked  "Tender  re  ItowmanviUe 
C.ravel  Company,  Limited,"  up  to  V2  o'clock  noon 
of  the  30th  day  of  August  next,  for  the  purchase 
of  the  assets  of  the  above  named  Company. 
Such  tenders  shall  be  for  either  or  both  of  the 
following    separate    parcels, — 

(1)  A  certain  valuable  concession  for  the  re- 
moval of  sand  and  gravel  from  lots  twelve  and 
thirteen  in  the  Broken  Front  Concession  of  the 
Township  of  Darlington  in  the  County  of  Dur- 
ham. These  lots  adjoin  a  creek  or  river  running 
into  Lake  Ontario  near  the  Town  of  liowman- 
ville,  and  on  them  there  is  a  very  large  and  valu- 
able deposit  of  gravel  to  which  a  channel  has 
been  dredged  out  so  as  to  permit  of  easy  access 
tor  scows  and  other  machinery  necessary  for  re- 
moval of  said  gravel.  This  deposit  of  gravel  is 
within  easy  reach  by  water  transportation  of  the 
Toronto  Harbor,  where  enormous  works  are  con- 
templated by  the  Toronto  Harbor  Commission, 
and  is  also  within  easy  reach  by  water  transporta- 
tion of  the  Welland  Canal,  where  the  operations 
now  being  carried  on  also  require  large  (piantitics 
of  gravel.  The  material  on  this  concession  is 
said  to  be  well  gra<led  ami  is  within  a  naturally 
protected  harbor.  On  the  site  are  large  offices 
and    a    camp    for    boarding    men,    with    eiiuipment. 

(2)  A  light  steam  tug  or  launch  40  ft.  x  7  ft. 
(i  in.,  having  ll.'i  II.  P.  Kngine,  High  and  Low 
Pressure. 

The  agreement  relating  to  the  concession  can 
be  examined  and  further  information  regariling 
the  assets  of  the  Company  can  be  obtained  at 
the  office  of  L.  Waldeck  .\rcher,  the  liiiui<lator,  l.s 
King  Street  West,  Toronto,  and  the  pi-o]>crty 
covere<l  by  the  concession  and  the  tug  or  launch 
may    be    inspected    upon    application    to    him. 

Terms  of  Sale 

Twenty-five  per  cent,  in  cash  and  the  balance 
at  one  and  two  months,  secured  to  the  satisfac- 
tion of  the  liquidator.  .\  marked  cheque  payable 
to  the  liquidator  of  five  per  cent,  of  the  amount 
of  tender  must  accompany  each  tender,  which 
cheque  will  be  returned  if  the  tender  is  not  ac- 
cepted. 

The  tenders  will  be  opened  by  J.  A.  C.  Camer- 
on, Esq.,  at  his  Chambers,  Osgoode  Hall,  Toron- 
to, on  the  31st  day  of  August  next  at  the  hour 
of  11  o'clock  a.m.  and  all  who  tender  are  then 
requested    to   be   present. 

The  highest  or  any  tender  not  necessarily  ac- 
cepted. 

Parcel  number  two  sold  subject  to  a  reserved 
bid.  The  other  conditions  of  sale  are  the  stand- 
ing conditions  of  the  Court  so  far  as  is  ap- 
l>licable. 

Dated  at  Toronto  this  9th  day  of  August, 
A.  D.  1015. 

J.   A.   C.   CAMERON, 

Official    Referee. 

This  notice  is  published  by  A.  Cameron  Mac- 
naughton,  IS  King  Street  West,  Toronto,  Solicitor 
for  liquidator.  3^i 


Tenders  for 
Street  Paving 


Sealed  tenders,  addressed  to  the  undersigned, 
will  be  received  up  to  fi  o'clock  p.m.,  Thursday, 
August  26th,  1916,  for  the  Excavation,  Concrete 
liase.  Hinder,  Wearing  Surface,  and  Curb  and 
Ciutter,  of  a  Trinidad  Lake  Asphalt  Pavement,  on 
a  portion  of  Pinnacle  Street,  in  the  City  of  Uelle- 
viile. 

Plans  and  specifications,  and  all  other  informa- 
tion obtained  at  the  office  of  the  Engineer,  City 
Hall. 

Approximate  amount  *of  pavement  5,104  square 
yards.  The  lowest  or  any  tender  not  necessarily 
accepted. 

A.   C.   McFEE, 

Chairman  of  Public  Works, 
;t:i  Helleville,    Ont. 


Department  of  Railways  and 
Canals,  Canada. 


TRENT  CANAL 


Notice  to  Contractors 


To  Contractors 


Separate  sealed  tenders  accomi>anied  by  a 
marked  cheque  for  5  per  cent,  of  the  amount  will 
be  considered  at  the  Township  Hall  at  4  o'clock 
p.m.,  August  SOth,  for  the  following  work  in  the 
Township    of    Logan:  — 

1.  The  repairing  of  the  X.  W.  drain  from  con- 
cession l.'t  to  near  the  junction  of  the  Grey  branch. 

2.  From  concession  Hi  to  the  outlet. 

.*!.    The    repairing   of   the    Mc  Naught    drain. 

Specifications  may  be  seen  at  the  Clerk's  office, 
lot  Hi,  concession  fi.  The  lowest  or  any  tender 
not  necessarily  accepted. 

MARVIN'   LEAKE.  Clerk, 

R.    R.   5,   Mitchell,   Ont. 


August   l.'l.   ioir>. 


ai-.t4 


Tenders  Wanted 


Tenders  will  be  received  by  the  undersigned, 
Townshij)  Clerk,  up  to  2  o'clock  p.m.  on  Satur- 
day, the  21st  day  of  August,  1916,  for  the  con- 
struction of  Municipal  Drain  No.  8  in  the  Town- 
ship of  Maryborough,  containing  about  25,332.0 
cubic    yards    of   excavation. 

Plans,  profiles  and  specifications  of  this  drain 
may  be  seen  at  the  drug  store  in  the  village  of 
Moorefield  or  at  the  engineer's  office  at  West 
Montrose. 

The  lowest  or  any  tender  not  necessarily  ac- 
cei)ted.  Satisfactory  bondsmen  or  a*  marked 
cheque  for  5  per  cent,  of  tender  will  be  required. 

W.  W.   SCOTT, 
Clerk   of  the  Twp.   of   Maryborough, 
Moorefield   P.   O. 


Sluice  Pipes,  Valves,,,.,,, 
Etc. 


C.  D.   BOWMAN,,  O.  E.  S., 

Engineer-in-charge, 

West    Montrose,    i^nt. 


Sealed  tenders,  addressed  to  the  undersigned 
and  en<Iorsed  '"Tender  for  Sluice  Pipes,^  Valves, 
oi)erating  machinery,  etc.,  Trent  Canal."  will  be 
received  at  this  ofhce  until  \'2  o'clock  noon  on 
Wednesday.  September  1st.  1916,  for  the  manu- 
facture, <ielivery  of.  construction  and  erection 
comi)lete  of  sluice  pipes,  valves,  operating  rnach- 
inery  and  electrical  equipment  for  the  Swift 
Rapids    Dam,    Trent    Canal. 

Plans,  specifications  and  forms  of  tender  can 
be  obtained  by  application  to  the  Chief  Engi- 
neer, Department  of  Railways  and  Canals,  Otta- 
wa, or  to  Superintending  Engineer  of  the  Trent 
Canal,    Peterboro,    Ont. 

.\n  accepted  bank  cheque  on  a  chartered  bank 
of  Canada,  ecjual  to  10  per  cent,  of  tender,  made 
payable  to  the  order  of  the  Minister  of  Railways 
and  Canals,  must  accompany  each  tender,  which 
sum  will  be  forfeited  if  the  party  tendering  de- 
clines entering  into  contracts  for  the  work  at  the 
rates    stated    in    the    offer   submitted. 

The  cheque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  cheque  of  the  successful  tenderer  will  be 
held  as  security,  or  part  security,  for  the  due 
fulfilment   of   the   contract    to   be   entered    into. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

Tiy   order, 

J.   W.    PUGSLEY, 

Secretary. 
Department    of    Railways    and    Canals, 
Ottawa,    12th    August,    1015. 

Newspapers  inserting  this  advertisement  with- 
out authority  from  the  Department  will  not  be 
paid  -for  it.— 84240.  .'W 


TENDERS 

Electric  Crane,  Hoist, 
Etc. 


Tenders  will  be  received  through  registered  post 
only,  up  to  noon  on  Tuesday,  August  81st,  1916. 
for  the  supply  and  erection  of  an  Electric  C"rane. 
Moist  and  Single  Line  Clam  Shell  Bucket  at  the 
Main    Sewage    Disposal    Works,    Toronto. 

Tenders  must  be  addressed  to  the  Chairman, 
lioard  of  Control,  City  Hall,  Toronto,  and  be 
plainly  marked  on  the  outside  of  envelope  as 
to    contents. 

Specifications  and  forms  of  tender  may  be  ob- 
tained at   the   Works   Department,    City   Hall. 

Tenderers  must  comply  strictly  with  conditions 
of  City  Ily-laws  as  to  deposits  and  sureties,  as 
set  out  in  specifications  and  forms  of  tender.  The 
lowest  or  any  tender  not  necessarily  accepted. 

T.  L.  CHURCH,  Mayor, 

Chairman,  Board  of  Control. 
Toronto,   August   11th,   1915.  'Si 


For  Additional  Tenders  See  Page  52 


August  18,  1915 


THE    CONTRACT    RECORD 
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Write  us   for  In- 
formation on  : 

Block  Machinery, 

Bricl<  Machinery, 

Ornamental  Molds' 

Mixers,  Tampers. 

Derricks,  Screens, 

Tile  Machinery, 

Sewer  Pipe  Molds, 

Fence  Post 
Molds, 

Waterproof- 
ing, etc. 


"Windsor  Ideal"  Batch  Mixar 


Ideal  Concrete  Machinery  Co.,  Ltd. 


WINDSOR.    ONTARIO 


Tenders 


A  few  dollars  spent  in    advertising 
your  proposals  in  the 

Contract  Record 

and  Engineering  Review 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many    hundreds    of  dollars. 


To  Contractors,  Railroads,  Mines,  etc., 
Using 

Carbic  Flare  Lights 

Notice. 

All  orders  for  CARBIC  CAKES,  for  use  in  CAR- 
BIC FLARE  LIGHTS  will  receive  prompt  atten- 
tion if  forwarded  direct  to  this  office. 


Wire  or  Write 


Immediate  Shipment 


CONTRACTORS 

Are  you  using  a  CARBIC  LIGHT  on  that  RUSH 
JOB?  If  you  are  not  you  are  losing  TIME  and 
MONEY,  and  it  will  pay  you  to  sit  down  and  figure 
it  out. 

Good  Light  is  most  essential  in  order  to  make  a 
good  jol),  and  good  jobs  add  to  your  reputation  as  a 
Contractor. 

On  your  reputation  depends  your  future. 

Use  a  CARBIC  LIGHT  on  the  job,  and  insure 
yourself  against  faulty  construction,  which  in  time 
will  ruin  your  reputation  as  a  Contractor. 

Full  particulars   on  Application 

W.  L.  FOSTER 

8  Lombard  Street       •       Toronto,  Can. 


Osgood 


"18"  3/4-yd.  Traction  Revolv- 
ing Shovel,  with  horizontal 
type  hoisting  engines.  Inde- 
pendent steam  steering  engine 
operated  from  either  side  of 
shovel;  also  hand  steering  de- 
vice. 

Full  submerged  tube  type 
boiler  built  to  pass  inspection 
in  all  Canadian  Provinces. 

Shovels  in  stock  for  immediate 
shipment. 

The  Marion  Osgood   Company 

p.  O.  Box  515    MARION,  OHIO 

Canadian   Agents  :-Kelly  Powell,  Limited —Head  Office  **'*B"uti!""  WINNIPEG.     Branch     MONTREAL 
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THE    CONTRACT     RECORD 


August  18,  1915 


INGERSOLL,   ONTARIO 


Tenders  for  Pavement 


Sealed  tenders,  addressed'- to  W.  R.  Smith, 
Town  Clerk,  will  be  received  up  to  noon,  Sep- 
tember 2,  1916.  for  the  construction  of  approxi- 
mately 1,S(M)  s(iuare  yards  of  concrete  pavement 
and    l,2()(t   lineal    feet   of   concrete    curb. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Town  Clerk,  and  at  the  office  of  the 
Contract  Record,  347  Adelaide  Street  West,  To- 
ronto. - 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

.    ERNEST  J.  HOLLAND,  v 

33  Town    Engineer. 


TOWN    OF    THOROLD 

PROVINCE  OF  ONTARIO 


Sewerage  System 


Sealed  tenders  will  be  received  by  the  Town 
Clerk  until  8  p.m.  Wednesday,  August  26th, 
1915.  for  tlie  construction  of  a  system  of  sanitary 
sewers  in  St.  Andrews  Ward,  comprising  about 
14,225  lineal  feet  of  pipe  laying ;  also  for  the 
construction     of     sewage    pumping    station. 

Sewer   pipes  are  to  be  furnished  by  contractor. 

Machinery  to  be  furnished  arid  installed  b^ 
corporation.  "  '■'  '-■  ^■'  ' 

Plans  and  specifications  may  be  seen  at  the 
resident  engineer's  office,  Thorold,  or  at  the 
office  of  the  chief  engineers,  Mail  Building^  To- 
ronto,  on  and  after   August   13th,   1915. 

The  lowest  or  any  tender  not  necessaSl^  bfe-^- 
cepted. 

JOSEPH    BATTLE,    Esq.,    Mayor. 
D.   J.    C.    Munro,   Esq.,   Town   Clerk. 
CHIPMAN    &    POWER,    Engineers. 
32 


FOR  QUICK   SALE 

A  One-Ton  Motor  Truck 

In    Excellent     Condition 
Will  Sell  Cheap  for  Cash 

Apply  J.  LANG, 
40  West  Richmond  Street,  Toronto 

Fires 

Cache  Bay,  Ont. 

The  sawmill  of  Geo.  Gordon  &  Com- 
pany, Limited,  has  been  destroyed  by 
fire.  The  loss  is  $125,000,  and  the'  insur- 
ance  $83,000. 

North  Vancouver,  B.C. 

Five  cottages  on  Fell  Avenue,  belong- 
ing to  Capt.  Chas.  Gates,  101!  Hastings 
Street  West,  have  been  destroyed  l)y 
fire.  The  loss  amounts  to  $5,.'}00;  partly 
covered  by  insurance. 

St.  Thomas,  Ont. 

'  The  smoke  house,  sausage  room,  aftd 
warehouse  of  the  St.  Thomas  Packing 
Company,  Limited,  Gravel  Road,  have 
been  totally  destroyed  by  fire.  The  loss 
is  $15,000,  which  is  covered  by  insur- 
ance, r 

Choroid,  Ont. 

j  M.  Kennedy's  store  anaj  boarding. 
h;ouse  on  Front  Street  was  totally  de- 
stroyed last  week. 


Miscellaneous 

Anique,  Que. 

J.  A.  Brillant  is  receiving  prices,  cata- 
logues and  other  information  on  con- 
crete mixers,  library  fittings,  seating  fix- 
tures, shutters,  woodworking  machinery, 
Douglas  fir,  interior  trimmings,  and  ho- 
tel  furniture. 

Orillia,   Ont. 

Mr.  T.  B.  Cramp,  ,37  Barrie  Road,  W.. 
wants  prices,  catalogues,  etc.,  on  the  fol- 
lowing:— Cement,  fireproofing,  steel, 
metal  lath,  plate  glass  and  joist  lumber. 

Toronto,  Ont. 

The  Toronto  Hydro-Electric  Commis- 
sioners, 226  Yonge  Street,  will  receive 
,  tefiders  until  August  26th  for  the  supply 
of  one  overhead  travelling  crane.  Speci- 
fications at  office  of  purchasing  agent, 
15   Wilton  Avenue. 

CONTRACTS    AWARDED. 

Winnipeg,   Man. 

In  connection  with  the  tunnel  between 
the  Central  Power  House  and  the  Law 
Courts,  the  Provincial  Department  of 
Public  Works  have  let  the  contract  for 
concrete  work  to  Tremblay  and  Com- 
pany, 81  Sterling  Bank  Building,  at  $6,- 
356,  and  the  contract  for  piping,  to  Cot- 
ter Brothers,  Fort  and  St.  Marys  Streets, 
at  $3,970. 


"  Late  News  Items 

Artemesia  Township,   Ont. 

Tenders  on  the  construction  of  a  rein- 
^^orced  concrete  bridge  will  be  received 
until  6  p.m.,  August  21st,  by  the  Town- 
ship Clerk,  W.  J.  Bellamy,  Flesherton, 
Ont.  Plans  and  specifications  at  office 
of  the  Engineer.  R.  McDowall.  C.  E., 
Owen  Sound,  and  of  the  Clerk. 

McAuley,  Man. 

The  School  Board  harfi^let  the  gen- 
eral contract  for  the  erectHCbf  a  school 
to  George  Minkley,  l^pSg^Hobinson 
Street,  Regina,  at  $12,875.  *^\E'pifes  will 
l)e  purchased  by  the  general  cqStractor. 

Montreal,   Que. 

In  connection  with  the  flats  being  built 
for  M.  Masson,  926  St.  Denis  S.treet,  the 
carpentry  contract  has  been  let  to  the 
general  contractors.  U.  Pauze  &  .  Fils 
Company.  326  Greene  Avenue,  and  the 
contract  for  brick  an#.stone  work  to  O. 
.^rchambault,  610  Pattf  Lafontaine. 

Ontario  Province       ,'«,^ -,  ■   •*.;' 

Tenders  will  be  rVctived'tintil  noon. 
September  1st,  by  J^'^V.  Pugsley,  Depart- 
ment of  Railways' and  Canals,  Ottawa, 
for  the  supply  ah|[t"c9nstruction  of  sluice 
pipes,  valves,  o^xl^ng  machinery  and 
electric  equipment  f'StJSwift  Rapids  Dam. 
'  Plans  and  specificatTbns  with  the  Super- 
intending Enginfeer,  Trent  Canal.  Peter- 
borough, and  at  the  Department,  Otta- 
wa. 

Ottawa,   Ont. 

:'i  In  connection  with  the  apartments  be- 
ing built  at  Laurier  and  Chapel  Streets 
by  Leon  Petegorsky,  87  Goulbourne 
./Kvenue,  the  contract  for  painting  has 
been  let  to  W.  J.  Carson,  293  Laurier 
Avenue  W„  and  for  heating  to  Coldrey 
&  Chapman,,  a48  Rideau  Street.  Plaster- 
ing by"  day  labor. 

The  contract  for  heating  and  plumb- 
iiig  at  the  apartments  in  course  of  ered- 
tion  for  Frank  Bossie,  542  Laurier  Ave- 
nue W.'i  has  been  aw^arded  to  Gauthier 
& -Company,  307  Dalhousie  Street. 


Owen  Sound,  Ont. 

Work  has  been  commenced  by  day 
labor  on  the  erection  of  an  addition  to 
the  tannery  of  the  McQuay  Tanning 
Company.  Limited.  1852  Third  Avenue. 
Approximate    cost.    $15,000. 

Regina,  Sask. 

In  connection  with  the  Mail  Order 
Building  to  be  erected  for  the  Robert 
Simpson  Company,  the  contract  for  the 
supply  of  steel  reinforcing  bars  has  been 
awarded  to  the  Burlington  Steel  Com- 
pany, Limited,  Hamilton,  Ont. 

St.  John,  N:B. 

Progress  is  being  made  on  the  erection 
of  stores  for  Scovil  Bros.,  King  Street, 
by  the  general  contractors,  B.  Mooney 
&  Sons,  112  Queen  Street.  The  con- 
tract for  galvanized  iron  and  roofing 
work  has  been  let  to  John  E.  Wilson 
Company.  Limited.  Sydney  Street.  Es- 
timated  cost,   $60,000. 

Thorold,  Ont. 

The  work  on  sewerage  extension  in 
St.  .Andrew's  Ward,  for  which  tenders 
are  being  received,  will  be  sub-divided 
into  the  following  contracts: — (a)  sewers 
in  westerly  section  of  the  Ward;  (b) 
sewers  in  easterly  section  of  the  Ward; 
(c)  cast  iron  sewage  force  main;  (d) 
sewage  pumping  station.  Engineers, 
Chipman  &  Power.  204  Mail  Building. 
Toronto. 

Winnipeg,  Man. 

Tenders  will  be  received  until  August 
21st  by  the  Chairman  of  the  Board  of 
Control  for  the  supply  of  between  1.000 
and  2,000  square  yards  of  creosoted  wood 
paving  blocks.  Specifications  at  oflSce 
of  the  Engineer,  \V.  P.  Breretoh,  223 
James   Avenue. 


\  \vriter  in  the  American  Machinist 
says,  in  laying  out  drawings  of  mach- 
inery, it  often  happens  that  the  draughts- 
man desires  to  space  oflf  a  part  of  the 
work  into  a  number  of  small  divisions, 
such  as.  for  example,  the  threads  of  a 
screw,  the  teeth  of  a  rack,  or  a  series 
of  equi-distant  lines  upon  which  to  plot 
a  curve.  If  his  scale  happens  to  be  in 
divisions  corresponding  to  those  desired, 
it  may  be  used;  otherwise  the  method 
below  is  useful: — Take  an  ordinary 
thread  gauge  and  draw  it  lightly  over 
the  point  of  a  soft  lead  pencil  until  the 
teeth  become  slightly  coated  with  gra- 
phite. Then  press  it  firmly  upon  the 
drawing  at  the  place  where  the  divisions 
are  desired.  It  will  be  found  upon  lift- 
ing the  gauge  that  each  tooth  has  left 
its  imprint  on  the  drawing.  This  series 
of  little  l)lack  dots  may  then  be  used  as 
the  desired  spacings. 


R.  O. 
WYNNE  -  ROBERTS 

Consulting  Engineer 

310  TEMPLE  BLDG.,  BAY  STREET 

TORONTO 

Water  Supply,  Sewerage,  Sewage  Dis- 
posal, Civic  and  General  Engineering, 
Arbitrations,  Investigations,  Valuations, 
Reports,  etc. 
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Patriotism  in  Awarding  Gontracts 

PA'IRIOTISM  is  of  various  kinds,  and  it  has 
i)een  defined  in  a  number  of  ways.  Web.ster's 
definition  is  "devotion  to  the  welfare  of  one's 
country,"  but  a  writer  of  lesser  vocabulary, 
but  (greater  perspicacity,  perhaps,  has  defined  patriot- 
isin  as  "the  last  resort  of  a  scoundrel."  There  is  a 
patriotism  that  consists  of  great  words,  and  there  is  a 
patriotism  that  finds  its  only  expression  in  great  deeds. 
The  former  is  forgotten ;  the  latter  becomes  part  and 
parcel  of  history. 

There  are  certain  things  which  are  almost  forgiv- 
able in  times  of  peace,  when  something  is  needed  to 
relieve  a  nation  or  a  people  from  the  comparative  stag- 
nation of  some  of  the  higher  qualities  which  prolonged 
freedom  from  conflict  of  any  kind  engenders;  but  these 
things  at  a  time  when  a  nation  or  a  people  is  strug- 
gling for  its  existence  are  unforgivable. 

As  a  rule,  business  and  sentiment  have  little  in 
common,  but  this  great  world-war  in  which  the  Em- 
])ire  is  engaged  provides  the  exception,  and  in  all  de- 
cency business  to-day  must  be  clothed  at  least  with  an 
outer  garment  of  patriotism.  To  ignore  the  interests 
of  one's  people  at  a  time  when  one  of  the  most  vital 
considerations  of  the  country  is  to  maintain  business 
stability  is  to  show  a  lamentable  lack  of  true  pat- 
riotism. All  of  which  is  introductory  to  a  brief 
comment  which  we  desire  to  make  upon  the  ac- 
tion of  one  of  Toronto's  leading  departmental  stores 
in  awarding  the  contract  for  an  eight-storey  warehouse 
at  Regina  to  a  Chicago  firm.  Our  attention  has  been 
called  to  this  matter  by  a  number  of  prominent  con- 
tracting firms,  and  we  do  not  hesitate  to  express  our 
disapiwoval  of  the  action  of  The  Robert  Simpson 
Comjiany — the  Toronto  firm  to  which  we  refer  above. 

The  experience  of  a  prominent  Winnipeg  contrac- 
tor as  communicated  to  this  journal  is  interesting. 
When  our  correspondent  heard  that  the  Simpson  Com- 
])any  had  decided  to  build  in  Regina  he  wrote  to  their 
liead  office  in  Toronto  asking  for  the  privilege  of  ten- 
dering on  the  work,  and  offering  to  furnish  satisfactory 
references  as  to  his  experience  on  large  contracts.  He 
received  a  reply  thanking  him  for  his  proposal,  and 
stating  that  tht  Simpson  Company's  representative, 
who  was  then  in  the  West,  would  call  on  him — which 
he  did  several  weeks  later.  When  he  called  on  the 
Winnipeg  contractor  he  informed  him  that  tenders  for 
the  Regina  building  closed  on  the  following  Monday. 
The  explanation  was  forthcoming  that  it  was  first  the 
Simpson  Company's  intention  to  give  the  work  to  an 
eastern  contractor  who  had  done  satisfactory  work  for 
them  previously,  but  later  that  it  had  been  decided 
to  allow  three  Regina  contractors  to  figure,  and  that 
these  would  have  the  preference. 

Owing  to  the  shortness  of  the  time,  and  to  the 
cxi)lanation  as  to  the  local  preference,  the  Winnipeg 
man  decided  not  to  go  to  the  trouble  and  expense 
of  making  up  a  tender. 

In  another  instance  a  Winnipeg  contracting  firm 
capable  of  carrying  out  work  of  any  size,  particularly 
in  this  class  of  work,  was  not  given  the  opportunity  to 
figure. 

The  Simpson  Company  secured  concessions  from 
the  city  of  Regina  on  the  understanding  that  they 
would  erect  a  building  and  establish  a  branch  there, 
and  the  first  step  they  take  is  to  give  preference  to 
outsiders,  who  will  bring  in  outside  foremen,  and 
spend  their  profits  in  the  United  States. 

Now  there  is  no  reason  in  the  world  why  United 
States  contracting  firms  should  not  come  into  Canada 
and  get  business — if  they  are  able  to  do  so  in  fair  com- 
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petition ;  but  without  open  competition,  and  such  pub- 
licity being  given  to  the  work  as  will  enable  all  thor- 
oughly competent  and  financially  able  Canadian  con- 
tractors to  tender,  to  send  Canadian  important  con- 
tracts across  the  border  at  a  time  when  constructional 
enterprise  in  the  country  is  at  such  a  low  ebb  is  little 
short  of  treason.  The  offence  is  particularly  aggra- 
vated coming  from  a  firm  that  has  derived  its  profits 
from  the  departmental  store  business — generally  from 
the  hard-earned  purchases  of  the  man  or  woman  in  the 
street — the  man  and  the  woman  whose  interests  every 
properly  constituted  business  enterprise,  in  common 
with  the  State  itself,  should  have  at  heart. 


One  cannot  refrain  from  hoping  that  The  Robert 
Simpson  Company's  latest  venture  in  the  West  will 
be  attended  by  scant  success.  Of  all  things  that  we 
love,  it  is  consistency ;  and  it  is  such  a  gross  outrage 
upon  consistency — and  upon  decency — for  a  depart- 
mental store  to  make  its  money  out  of  the  Canadian 
people  and  spend  it  in  the  United  States  that  we  can- 
not find  it  in  our  heart  to  take  a  charitable  view  of 
the  offence.  At  a  time  when  Canada  and  the  Empire 
have  vital  need  of  all  the  internal  business  developed 
within  the  country — at  a  time  when  British  lives  are 
being  laid  down  by  thousands  in  the  cause  of  Empire 
— there  can  be  nothing  urged  by  way  of  palliation. 


Montreal  Water -Works — The   Need    for 

Expert  Investigation 


an 


As  reported  in  our  issue  of  Agust  11,  the  Coun- 
cil of  the  Canadian  Society  of  Civil  Engi- 
neers have  unanimously  asked  the  city  of 
Montreal  to  appoint  an  independent  board 
of  engineers  to  study  the  projjosed  further  expendi- 
ture on  the  Montreal  filtration  plant,  aqueduct,  hydro- 
electric scheme,  etc.  The  original  plans  have  been 
gradually  altered  and  enlarged  until  the  scheme  has 
taken  on  a  different  aspect ;  the  expenditure,  too,  has 
been  added  to  at  quite  an  alarming  rate,  and  the  end 
is  by  no  means  in  sight.  The  cost  may  be  ten  millions, 
or  eleven,  but  the  scheme  has  l^een  built  up  in  such  a 
piecemeal  fashion  that  the  total  expenditure  is  still  in 
doubt.  Owing  to  the  method  by  which  extensions  have 
been  made,  we  understand  that  the  entire  scheme  has 
not  been  reported  on  by  any  engineer.  There  have 
been  reports  on  the  original  plans,  reports  on  the  con- 
duits, reports  on  various  other  sections,  but  a  real 
comprehensive  report  on  the  whole  undertaking,  in- 
cluding a  proposed  fresh  expenditure  of  over  four 
millions,  has  yet  to  be  made.  Some  of  the  reports 
in  favor  of  the  plans  were  almost  ancient,  and  one  of 
the  past  presidents  of  the  Canadian  Society  of  Civil 
Engineers,  and  whose  name  has  been  ]mblicly  used 
in  support  of  the  project,  publicly  repudiated  the  use 
of  his  name  to  support  the  scheme  as  it  now  stands. 
Apart  from  the  design  of  the  retaining  walls,  which 
are  to  be  strengthened  as  the  result  of  a  wall  con- 
structed for  test  purposes,  the  chief  objection  is  to  the 
portion  of  the  scheme  dealing  with  the  proposed  hydro- 
electric development  to  give  10,000  horse  power  for 
pumping  and  lighting  purposes.  In  February,  1914, 
Messrs.  J.  A.  Jamieson,  R.  S.  Lea,  and  G.  R.  Heckle, 
in  reporting  on  the  water  supply  conduit,  made  a  most 
emphatic  recommendation  that  a  board  of  engineers 
be  appointed  to  investigate  the  aqueduct  section,  in- 
cluding revised  estimates  of  the  cost  of  construction 


and  the  quality  and  cost  of  the  power  developed.  No- 
thing was  done,  but  in  place  of  it  are  recommenda- 
tions to  spend  large  sums  on  installing  the  necessary 
ecjuipment  for  a  power  station.  It  is  contended  that 
the  enormous  expenditure  will  mean  that  the  city  will 
be  paying  interest  charges  alone,  to  say  nothing  of 
working  costs,  which  will  be  many  times  more  than 
the  price  at  which  electricity  can  be  purchased  in  the 
city.  This  will  be  a  heavy  burden  on  the  city,  and 
competent  engineers  believe  that  this  is  unnecessary 
and  that  a  considerable  saving  could  be  made. 

The  Canadian  Society  of  Civil  Engineers  argue  that 
the  only  way  to  get  to  the  bottom  of  this  matter  is 
to  have  all  the  facts  investigated  by  an  independent 
board  of  engineers ;  there  is  at  present  no  sign  of  the 
Board  of  Control  acquiescing  in  this  suggestion — Mr. 
Controller  Cote  says  it  is  an  efficient  and  economical 
scheme — but  we  believe  that  the  Society  will  foHovv 
up  their  recommendation  in  order  to  bring  the  weight 
of  expert  and  public  opinion  on  the  Board  of  Control. 
There  is  a  want  of  confidence  on  the  j)art  of  engi- 
neers as  to  the  business  methods  of  the  city  of  Mont- 
real, and  the  events  of  the  last  few  months  in  rela- 
tion to  the  giving  of  contracts  for  paving  go  a  long 
way  to  justify  their  scepticism  as  to  wdiether  the 
water-works  scheme  is  not  another  of  the  civic  mud- 
dles. Any  doubt  as  to  the  value  of  the  scheme,  whe- 
ther from  the  engineering  or  financial  standpoints,  can 
be  easily  set  at  rest  by  appointing  men  of  undoubted 
ability  to  investigate  the  entire  project.  If  it  be  as 
satisfactory  as  the  city  suggest,  then  the  public  will  be 
satisfied  that  they  are  spending  money  on  a  reason- 
able proposition,  but  if  the  scheme  be  found  imprac- 
ticable except  at  an  excessive  cost,  the  few  thousand 
dollars  spent  on  the  inquiry  will  be  money  well  laid 
out,  for  it  will  prevent  the  expenditure  of  many  hun- 
dreds of  thousands  on  a  plan  which  is  unsound. 


A  Dangerous  Precedent 


A  clerical  error  in  a  bid  submitted  is  a  frequent 
cause  for  controversy  between  the  contractor 
and  the  owner.    In  some  cases  the  error  may 
be  so  large  that  a  forfeiture  of  the  bidding 
deposit  is  the  cheapest  way  a  company  can  get  out  of 
the  situation,  if  the  owner  is  willing  to  permit  this 
expedient  without  suit  for  added  cost  of  construction. 


In  other  cases,  the  error  is  .small  enough  so  that  the 
company  can  afford  to  go  through  with  the  contract 
and  accept  the  reduced  profits.  In  a  few  instances, 
the  owners  will  allow  the  contractor  to  correct  his 
clerical  errors  and  submit  a  revised  bid.  . 

A  case  of  this  kind  has  recently  arisen  in  an  east- 
ern city  where  a  contracting  firm  recentlv  submitted 


August  25,  1915 


THE    CONTRACT    RECORD 


«7S 


the  lowest  hid  on  a  sewer  contract,  a  hid  nearly  $17,- 
000  lower  than  any  of  its  competitors  on  a  $58,000 
contract.  The  contract  had  heen  awarded  to  this 
company,  when  it  was  discovered  that  clerical  errors  in 
fij^nriiij,^  manholes,  walks  and  other  accessories,  had 
made  their  hid  $1,240  too  low. 

The  president  of  the  contractin<^  lirm  then  called 
the  attention  of  the  city  authorities  to  the  error  and 
asked  leave  to  correct  it.  The  {i^reat  difTerence  in  the 
hids  of  this  c()nii)any  and  the  next  lowest  bidder,  as 
compared  with  the  amount  of  the  error,  caused  the 
city  authorities  to  allow  the  correction  of  the  hid  and, 
instead  of  $.^6,886,  as  originally  sul)miltc(i,  the  con- 
tract was  made  out  and  signed  with  tlie  amount  set 
at  $58,126. 

We  do  not  believe  that  this  is  a  good  i)olicy  for  a 
municipality  to  follow.  It  establishes  a  precedent  in 
matters  of  this  sort  which  may  prove  decidedly  dan- 
f^erous.     A  contractor  mii^ht  conceivably  submit  a  Ijid 


with  known  "clerical  errors."  If  the  bid  were  low 
enough  to  secure  the  award  with  these  "clerical  er- 
rors" corrected,  the  contractor  could  call  them  to  the 
attention  of  the  city  and  have  his  bid  raised.  If  the 
bid  barely  won  out  over  a  competitor,  nothing  would 
have  to  be  said  about  the  errors,  but  the  bid  as  sub- 
mitted could  be  allcjwed  to  stand. 

Such  a  possibility  would  give  an  unscrupulf)us 
contractor  a  chance  to  impose  on  the  municipality  and 
would  be  decidedly  unfair  to  other  bidders.  It  should 
be  a  firmly  established  rule  that  a  bid  submitted  can- 
not be  altered  in  any  way  what.soever.  A  contractor 
should  prepare  and  check  his  bid  so  carefully  that 
there  is  no  possibility  of  a  clerical  errf»r  and  should 
then  be  compelled  to  stand  by  the  bid  submitted  or 
else  forfeit  his  certified  check  and  accejjt  whatever 
other  legal  action  is  taken.  So  far  as  we  know,  the 
action  taken  in  the  individual  case  cited  was  fair 
enough,  but  as  a  precedent  established  it  must  l)e 
severely  condemned. 


Can  "Good  Times"  in  America  Come  from 

the  War  in  Europe  ? 

The  U  S.  Viewpoint  as  expressed  by  Engineering  &  Contracting,  Chicago 


MAW  |)olitical  economists  have  answered  this 
question  in  the  negative.  They  are  of  the 
school  that  rea.sons  that  any  large  "destruc- 
tion of  wealth"  in  any  part  of  the  world  in- 
evitably reacts  unfavourably  upon  wealth  production 
in  other  parts  of  the  world.  Hut  it  is  noteworthy  that 
tliey  rarely  define  "destruction  of  wealth."  The  fact  is 
that  nearly  all  wealth  is  "destroyed"  almost  as  soon 
as  it  is  created,  if  by  "destruction"  is  meant  consump- 
tion. Hence  an  explosion  of  ammunition  is  a  "de- 
struction of  wealth"  that  does  not  differ  essentially 
from  the  wearing  out  of  a  silk  dress  or  the  drinking  of 
a  cocktail. 

A  very  small  percentage  of  the  wealth  produced 
annually  is  added  to  the  world's  stock  of  wealth.  This 
stock  is  capital,  and  is  largely  used  as  an  instrument 
for  producing  more  wealth.  To  destroy  capital  in  large 
quantities  may  very  well  lead  to  the  impoverisiiment 
of  its  owners,  but  to  destroy  wealth  not  used  as  capi- 
tal is  cpiite  another  matter. 

.A  C()mi)aratively  slight  amf)unt  of  the  world's  capi- 
tal has  thus  far  been  destroyed  by  the  great  war,  and 
there  is  no  likelihood  that  any  considerable  percent- 
age will  be  destroyed.  It  is  important  to  bear  this  in 
mind  when  discussing  the  probable  etTect  of  the  war 
upon  America. 

Any  great  sudden  change  in  the  productive  ener- 
gies of  a  nation  must  inevitably  absorb  other  nations 
temporarily.  It  is  not  "destruction  of  wealth"  tiip* 
causes  such  disturbance,  however.  The  real  trouble 
arises  from  the  hesitanc\-  of  l)usincss  men  to  change 
their  lines  of  outi)ut,  or  to  continue  their  normal  out- 
put in  the  face  of  uncertainties  as  to  markets.  I'.ut 
as  time  passes,  business  k'a<lers  begin  to  modify  their 
action  to  suit  the  conditions,  and  "times  revive."  This 
revival  has  been  happening  in  .America  at  a  very  rapid 
rate  during  the  ]Kist  six  months. 

The  textile  trades,  the  metal  industries,  grain  farm- 
ing, and  many  other  industries  have  shown  marked 
growth.    Consideration  makes  it  apparent  that  the  re- 


vival will  continue  and  will  spread  to  other  indus- 
tries. 

The  war  has  diverted  the  energies  of  millions  ot 
men  from  the  production  of  utilities  that  were  form- 
erly exported  to  us.  -America  must,  perforce,  either 
go  without  those  utilities  or  proceed  to  produce  them 
lierself.  She  has  done  both.  There  has  been  some 
economizing  and  there  has  been  some  enlargement  «ii 
home  production. 

Our  exports  have  necessarily  changed  considerably 
in  character,  but  they  have  grown  to  such  proportiim 
that  the  ensuing  twelve  months  seem  likely  to  yield 
a  balance  of  trade  amounting  to  $2,000,000,000  in  our 
favor.  The  effect  of  this  will  be  to  cause  a  How  of  gold 
to  America,  slow  at  first  but  greater  when  the  war 
ends.  This  will  cause  a  rise  of  prices  in  -America.  It 
will  also  result  in  our  purcha.se  of  American  securities 
now  held  by  Europeans.  Neither  of  these  occurrences 
spells  financial  depression.  So  long  as  prices  are  ris- 
ing it  is  wise  to  invest  in  plants  capable  of  producing 
income,  and  it  is  relatively  unwise  to  invest  in  bonds. 
Mence  in  times  of  rising  prices  men  expand  their  in- 
vestments in  plant,  supplies  and  gtKids. 

The  transfer  of  -American  securities  from  Europe 
to  -America  will  itself  result  in  increasing  the  perman- 
ent supply  of  cash  capital,  for  interest  and  dividend 
payments  will  flow  in  diministed  stream  abroad.  Our 
exchange  of  products  for  these  securities  will  there- 
fore tend  to  increase  prices  here  by  decreasing  the 
annual  flow  of  gold  to  Europe.  -And,  as  just  stated, 
an  era  of  rising  prices  is  an  era  of  "gtxjd  times."  for 
it  leads  to  aggressive  action  by  investors  and  business 
men. 

The  close  of  the  war  will  cause  another  readjust- 
ment, but  this  time  not  in  an  atmosphere  of  glo«ini. 
On  the  contrary,  the  spirits  of  all  Europe  will  rise. 
Optimism  will  give  impetus  to  every  trade.  "But." 
argues  the  school  economist,  "how  can  there  be  re- 
vival where  debts  bow  men's  backs  to  the  dust?" 
Debts  to  whom?  Mostly  those  of  the  government  to 
its  own  people,  and  this  means  the  delits  of  citizen  A 
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to  his  neiKhbor  B,  and  of  R  to  A.  The  rich  and  well- 
to-do  may  suffer  most  as  a  result  of  war  taxes,  but 
this  is  by  no  means  certain,  for  it  is  they  who  hold 
most  of  the  bonds  issued  by  the  government.  They 
will  have  economized  during  the  war  sufficiently  to 
have  paid  a  large  part  of  the  cost  of  the  war.  The  in- 
struments of  production  will  have  remained  unm- 
jured,  for  the  most  part.  Men  will  man  them,  and 
history  will  repeat  itself  in  showing  "an  amazing  in- 
dustrial recovery" — amazing  chiefly  because  we  are  so 
accustomed  to  regard  war  as  a  great  destroyer  of 
capital,  which  ordinarily  it  is  not. 

Men  by  the  millions  will  have  died.  Will  this 
cripple  European  industry?  Not  for  long.  This  war, 
nearly  all  thinkers  agree,  is  really  a  struggle  for  in- 
dustrial supremacy.  If  so,  it  means  but  one  thmg— 
an  overcrowding  of  Europe  with  workers  whose  wares 
do  not  find  ready  markets.  Already  reports  are  reach- 
ing us  that  Enghsh  workmen  are  enjoying  prosperity 
such  as  few  of  them  have  ever  tasted.  Cruel  as  the 
process  of  extermination  of  men  is,  the  men  that  are 
left  are  apt  to  be  better  off  than  if  no  extermination 
had  taken  place.  This  heartless  condition  is  not  the 
ideal  toward  which  the  world  moves,  but  is  none  the 
less  a  present  fact  that  we  cannot  ignore. 

A  great  war  is  a  great  stimulus  to  actions  of  many 
sorts  other  than  military  as  well  as  military.  It  shakes 
even  the  somnolent  type  of  mind  into  wakefulness. 
Many  it  kills  but  many  more  it  cures.  Our  civil  war 
served  to  develop  thousands  of  young  men  into  self- 
reliant  and  ambitious  leaders  who  afterward  made 
their  marks  in  the  halls  of  industry.  This  is  seemingly 
one   of    nature's   compensations    for    tre    sacrifices    of 

battle. 

While  we  do  not  indorse  war  as  a  thing  to  be 
desired,  as  some  have  claimed  it  is,  we  may  well  take 
comfort  in  the  compensations  that  it  brings— and  they 
are  by  no  means  negligible.  To  America  the  gains 
are,  by  all  odds,  greatest.  This  is  bearing  home  upon 
our  attention  already.  We  shall  see  still  greater  com- 
mercial benefits  with  the  passage  of  every  month,  ana 
they  will  not  cease  when  the  war  ends. 


"Inaccuracies"  of  the  Press 

IN  the  smaller  cities— and,  for  that  matter,  in  the 
larger  ones  also— there  is  lamentable  careless- 
ness in  the  recording  of  engineering  details.  At 
best,  the  handling  of  technical  data  and  figures 
by  men  of  no  special  training  can  be  only  a  makeshift. 
So  that  when  there  is  a  strong  suspicion  of  misrepre- 
sentation into  the  bargain  the  situation  becomes  intol- 
erable. 

An  instance  of  this  has  just  occurred  at  Berlin, 
Ont,,  where  a  section  of  the  local  press  has  been  en- 
deavoring to  place  upon  the  City  Engineer  the  blame 
for  certain  defects  in  the  sewerage  system.  In  sup- 
port of  its  arguments  it  was  reported  in  a  leading 
editorial  that  the  estimated  cost  of  repairs  found  neces- 
sary by  the  consulting  engineer,  Mr.  Willis  Chipman, 
was  $6,500,  whereas  the  actual  amount  was  $65. 

It  is  strange  that  a  typographical  error  of  such  an 
extraordinary  character  should  occur  in  the  editorial 
column  of  a  paper  which  throughout  had  been  putting 
the  local  engineer  in  the  worst  possible  light.  At  best 
it  is  a  wretched  coincidence;  at  worst  it  is  suggestive 
of  the  kind  of  malevolence  which  would  be  deserving 
only  of  contempt  were  it  not  for  its  misleading  effect 
upon  the  public  and  its  injustice  to  the  engineering 
profession. 


Are  Architectural  Competitions  a  Mistake  ? 

THERE   seems  to  be  a-  growing  feeling  among 
architects  that  competitions    are    a    mistake ; 
and  the  architectural  profession  may  certainly 
take  it  that  members  of  professions    outside 
their  own  think  so  too,  for  it  is  hard  to  understand 
why  this  profession  should,  to  the  extent  it  is,  be  sub- 
jected to  the  hardships  inseparable   from  a   competi- 
tion.   That  there  are  hardships  scarcely  needs  pointing 
out.     In  the  first  place,  the  chances  are  greatly  in  fa- 
vour of  the  man  in  large  practice,  because  he  either 
maintains  a  large  staff'  or  can  afford  to  engage  a  spe- 
cial staff  for  a  competition ;  he  can  use  the  combined 
skill  of  all  this  staff,  merely  supplementing  it  with  his 
own,  to  turn  out  his  design,  while  a  man  less  favor- 
ably placed  has  to  do  practically  the  whole  work,  men- 
tal and  mechanical,  unaided.     In  such  circumstances 
the  balance  of  advantage  clearly  lies   with   the  first, 
just  as  it  would  in  a  race  where  a  machine  of  small 
horse  power  is  in  competition  with  one  of  much  greater 
capacity.     The  unfairness  of  it  between  man  and  man 
is  thus  inherent  in  every  competition.     Then  as  to  the 
effect  on  the  work  produced  there  is  this  to  consider. 
Conditions  have  to  be  laid  down  more  or  less  rigidly 
which   all   competitors   must   observe.     The   designer 
may  see  a  way  of  ignoring  some  of  these  and  by  so 
doing  vastly  improving  his  design,  but  he  dare  not. 
nor  dare  his  client,  if  consulted,  agree  to  his  doing  so, 
because  if  he  did  he  would  be  unfair  to  the  other  com- 
petitors.    It  will  happen  sometimes,  however,  that  a 
l)old  step  is  taken,  a  condition,  or  two,  is  evaded,  and 
a  design  is  produced  that  by  its  intrinsic  merits  cap- 
tures the  client  or  as.sessors.     They  would  probably 
refuse   to   sanction   the  change,  if  asked   beforehand ; 
but  if  it  is  made  without  their  being  asked  and  is  per- 
ceived at  the  same  time  as  the  improvement  effected 
comes  before  them,  they  are  disarmed  and  are  apt  to 
condone  it.    But  a  step  of  this  kind  can  be  taken  only 
by  the  experienced  competitor.     He  has  learned  how 
much  rope  the  average  assessor  may  be  expected  to 
allow  and  boldly  goes  the  full  length  of  it,  while  the 
less  experienced  man  is  too  timid  to  take  an  inch  of 
it.     And  here  again  the  latter  suffers  from  a  certain 
degree  of  unfairness.     It  is  usually  said  that  a  compe- 
tition calls  out  a  man's  best  efforts ;  but  we  think  for 
more  than  one  reason  that  this  is  a  doubtful  assump- 
tion.    When  a  man  is  taken  from  work  on  which  his 
daily  bread  depends  to  embark  on  what  to  him  is  a 
mere  speculation  in  which  his  chances  of  success  are 
in  most  cases  remote,  is  he  likely  to  put  his  best  into 
the  speculative  work?     One  with    the    spirit    of    the 
gambler  might,  but  the  man  of  sober  and  earnest  mind 
is  more  likely  to  feel  towards  his  competition   work 
as  one  feels  towards  the  lighter  occupations   of  life, 
something  to  be  taken  up  lightly  when  the  real  day's 
work  is  over,  something  in  which  no  high  hoi)es  are 
centred  and  therefore  for  which  his  highest  efforts  are 
not  reserved.     This,  we  take  it,  is  the  spirit  in  which 
competitions  are  entered  upon  by  all  except  the  san- 
guine  few   who  have   been   endowed   by   nature   with 
energies  sufficient  to  be  devoted  equally  to  the  shadow 
and  to  the  substance.    When,  again,  a  man  is  engaged 
upon  a  competition  he  is,  humanly  speaking,  bound  to 
consider  the  idiosyncrasies  of  the  assessor,  or  the  prin- 
cipal one  of  the  assessors  when  there  are  more  than 
one.     Assessors  are  men  naturally  well  known  in  the 
architectural  world;  from  their  own  works  their  ten- 
dencies can  be  judged,  so  the  discerning  competitor 
is  extremely  likely  to  put  on  one  side  some  of  his  own 
originality  if  he  can  produce  in  its  place  work  that  is 
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likely  to  ])lease  the  individiia!  I)y  wliom  liis  work  is 
to  he  jiulj^cd;  aiul  so  his  work  is  not  as  free  as  it 
otherwise  mij^ht  have  l)ecn.  In  a  system  under  which 
a  client  comes  to  an  arcliitect,  tells  him  in  a  f^eneral 
way  what  he  requires,  definitely  makes  over  the  work 
to  him,  and  is  accessible  for  consultation  at  every 
stase  of  the  desij>;n,  we  cannot  help  thinkinf,^  much 
])etter  work  can  he  |)roduced.  The  com|)]ete(i  desifj;n 
may  differ  materially  from  what  the  client  had  in  his 
mind  wJien  he  set  out  to  engaj4e  his  architect,  hut  it 
is  certain  to  he  better.  IJis  essential  rc(|uirements  will 
havt  been  met  and  probably  somethinj^  more ;  it  is 
even  possible  that  economy  has  been  secured  by  more 
skilful  disi)osition. 

Looked  at  broadly,  a  competition  is  a  j^reat  waste 
of  skilful  effort.  It  is  true  the  ])rize,  or  prizes,  tjiven 
may  be  of  hijjher  value  than  is  the  professional  value 
of  the  individual  desija:^n,  or  desij^^ns,  to  which  they  j?o. 
'J'hey  never,  or  seldom,  represent  the  professional  value 
of  all  the  desiffns  submitted,  and  thus  the  client  has 
received  more  than  fair  value  for  what  he  has  given. 


He  has  called  forth  a  large  amount  ni  work  for  his  own 
benefit  for  which  he  has  paid  nothing  and  which  is 
worthless  for  any  other  purposes,  and  has  thus  been 
the  cause  of  much  wasted  labour.  The  difference  be- 
tween a  competition  and  a  lottery  is,  after  all,  but 
small ;  in  the  second  the  stakes  arc  in  m<jncy,  in  the 
first  they  are  in  labour.  It  is  true  that  the  one  is  a 
gamble  whose  succe.ss  depends  on  chance,  the  othc 
is  one  who.se  success  depends  on  skill ;  but  there  arc- 
elements  which  handicap  the  .skill  of  .some  of  the  com- 
petitors, and  there  is  an  element  of  chance  in  the  de- 
cision of  those  who  select  the  prize  winners.  If  then 
there  are  any  advantages  in  architectural  competi- 
tions, they  lie  on  the  side  of  tho.se  who  invite  them ; 
but  we  are  speaking  on  the  side  of  the  competitors, 
and  in  their  interests  we  feel  that  it  would  be  well  if 
competitions  were  abolished.  Nothing  of  the  kind 
prevails  in  any  other  profession,  except  in  a  very  lim- 
ited way  in  engineering,  and  the  architectural  profes- 
sion would  gain  in  dignity  if  it  proscribed  them. — In- 
dian Engineering. 


The  Elements  of  Accurate  Cost-Keeping' 


By  Edward 

Tl  I'",  introduction  of  a  cost  system  will  substitute 
;iccnr;ite   knowledge   for   guesswork,  and   will 
facilitate  the  adoption  of  more  consistent  i)oli- 
cies.     With  accurate  knowledge  of  conditions, 
there  comes  an   incentive  to  excel   them,  and   this  is 
always  a  desirable  condition  of  afifairs. 

Accurate  costs  will  reflect  fluctuations  in  the  prices 
of  raw  materials,  labor  and  expenses,  day  by  day, 
week  by  week,  year  by  year,  enabling  the  manage- 
ment to  meet  competition  intelligently,  because,  when 
preparing  estimates,  they  have  authentic  data  as  a 
guide. 

By  analysis  and  comparison,  the  cost  system  will 
develo])  a  knowledge  of  the  weak  spots  in  the  organi- 
zation, l)ringing  them  to  the  attention  of  the  manage- 
ment, for  the  closer  the  transactions  of  a  business  are 
analyzed  and  sub-divided,  the  fewer  opportunities 
there  remain  for  leaks  and  waste. 

The  managing  officer,  through  the  cost  records, 
can  determine  whether  men  or  methods  are  rendering 
efficient  service,  and,  by  having  definite  figures  show- 
ing the  cost  of  each  operation,  each  o|)eration  can  be 
analyzed  to  see  whether  the  cost  cannot  be  reduced 
by  a  better  method. 

One  reascm  why  cost  systems  are  not  more  exten- 
sively used,  is  that,  to  the  uninitiated,  they  appear  a 
nia.ss  of  hopeless  detail,  yet,  when  fully  understood, 
each  detail  is  seen-  to  be  a  vital  important  i)art  of  the 
whole. 

Summarizing,  the  general  advantages  of  a  cost  sys- 
tem are:  (1),  reduction  of  costs;  (2),  increased  out- 
put; (3),  introduction  of  machines  to  replace  manual 
labor;  (4),  guide  for  future  estimating:  {5),  basis  on 
which  to  judge  the  efficiency  of  men  and  methods. 

Uses  of  a  Cost  System. 

Cost  records  should  be  made,  not  -only  for  the  pur- 
pose of  determining  profits  after  the  job  is  completed, 
but  also  with  the  object  of  discovering  opportunities 

*  \b<t™ct,  of  a  paper  prepared  f«r  The  Amerioikn  Society  of  Engineer 
ing-Contrnctors. 


Probert 

for  economy.  It  is  not  enough  to  know  how  much  a 
job  costs ;  it  is  most  essential  that  the  contractor 
should  know  why  it  costs  as  much  as  it  does.  Then, 
if  the  unit  costs  are  higher  or  lower  than  on  previous 
jobs,  the  records  should  enable  the  portion  of  the 
work  in  which  the  difference  exists  to  be  promptly 
and  accurately  discovered. 

A  cost  system  must  be  constantly  used  to  be  of  any 
benefit.  A  contractor  would  not  buy  a  steam  shovel, 
run  it  on  a  spur  at  the  job  and  expect  it  to  remove  the 
dirt  without  attention  of  any  kind. 

Some  of  the  things  a  cost  system  should  do  are: 
(1),  determine  the  labor,  material  and  expense  cost 
per  unit  on  each  class  of  work;  (2),  give  a  record 
of  the  man-hours  per  unit  on  each  class  of  work;  (3), 
show  the  condition  of  the  work  on  each  unfinished 
group;  (4)  show  the  total  amount  of  direct  and  in- 
direct labor  on  each  job,  and  for  what  the  indirect 
labor  is  used;  (5),  show  total  output,  average  monthly 
output,  busy  time,  and  idle  time  on  each  group,  for 
day,  week  or  month;  (6),  show  operating  cost  per 
hour,  and  per  unit  handled,  of  each  class  of  machine 
used;  (7),  show  whether  unit  costs  are  increasing  or 
decreasing;  (,8),  reveal  attempts  to  cover  mistakes  or 
weak  conditions;  (9),  disclose  wastes  of  time,  of  ma- 
terial and  of  expenses. 

Elements  of  Costs 

Costs  cannot  be  determinetl  by  the  use  of  exact 
mathematical  formulae,  such  as  are  used  in  the  solution 
of  the  majority  of  engineering  problems.  If  five  en- 
gineers or  five  hundrtxi  are  asked  to  give  the  formula 
for  maximiun  bending  moment  for  a  uniformly  loaded 
siniide  beam  of  unif(^rm  cross-section,  they  w<Mild  all 

wl' 

concur  in  the  statement  ,  because  the  formulae 

8 
for  the  investigation  and  design  of  beams  are  based 
on  inexorable  natural  laws. 

The  various  elements  that  go  to  make  up  the  cost 
of  a  job,  however,  can  be  grouped   under  different 
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headings  and  their  relation  to  each  other  can  be  stated 
by  the  followinj^'  approximate  formnlae :    . 

Direct  Labor  +  Material  +  Direct  Job  Kxpense= 
Job  Cost. 

Job  Cost  +  General  Expense  =  Cost  to  Construct. 

Cost  to  Construct  +  Selling  Expense  =  Total 
Cost. 

Total  Cost  +  or  —  Profit  or  Loss  =  Selling  Price. 

These  are  the  main  divisions,  although,  if  a  num- 
ber of  accountants  were  asked  for  their  definitions, 
they  would  designate  them  by  dififerent  names;  for, 
unfortunately,  the  terminolog}'  of  accounting  has  n<it 
reached  the  same  degree  of  fineness  as  that  of  the 
other  professions. 

The  items  of  time,  material,  and  expense  occur  m 
every  business,  whether  it  is  the  making  of  needles 
or  the  building  of  a  four  track  railroad  frc)m  the  At- 
lantic to  the  Pacific.  The  problem  lies  in  tracing  and 
apportioning  time,  material,  and  expense,  wiiich  make 
up  the  total  cost  of  doing  business. 

The  mere  grouping  of  items  under  general  head- 
ings, however,  is  not  sufficient.  For  instance,  it  is 
the  ])ractice  of  some  contractors  to  promiscuously 
group  under  one  heading  all  the  items  of  labor,  mater- 
ial and  expense  used  in  placing  the  concrete  on  an 
entire  building  job,  then  divide  the  tt)tal  amount  by 
the  total  number  of  cubic  yards  placed,  and  say  that 
the  concrete  costs  so  much  per  cubic  yard. 

This  does  not  give  an  intelligent  cost.  It  does  not 
allow  comparison  with  other  jobs,  which  have  had 
more  or  less  masswork,  larger  or  smaller  columns, 
beams  and  girders,  richer  or  poorer  concrete,  different 
reinforcement  and  numerous  other  variable  factors. 
Its  use  in  estimating  on  future  jobs  would  be  accom- 
panied by  misgivings  as  to  whether  the  conditions  on 
the  new  work  are  in  any  way  similar  to  those  on  the 
old  job.  It  is  obvious  that  the  above  so-called  "cost" 
would  be  of  no  value  for  use  in  estimating  the  cost 
of  retaining  walls,  dams,  or  other  masswork. 

A  specific  instance  of  this  came  to  my  attention 
quite  recently.  The  contract  covered  all  the  concrete 
woik  in  connection  with  the  erection  of  a  new  plant, 
to  cost  approximately  $50,000.  The  work  consisted 
of  footings,  foundations  of  various  depths,  a  concrete 
reservoir,  a  concrete  pit  25  ft.  deep  under  the  pump 
house,  piers,  machinery  foundations,  columns,  etc. 
The  contractor  obtained  the  job  at  a  low  blanket 
price  per  cubic  yard,  which  showed  clearly  the  ear- 
marks of  "rule  of  thumb"  estimating.  After  receiv- 
ing his  final  estimate  and  selling  his  entire  plant,  the 
contractor  managed  to  pay  his  labor  and  material 
bills,  but  had  to  borrow  money  to  pay  his  railroad  fare 
home,  minus  profit,  minus  plant,  phis  experience. 

If  this  contractor  had  had  dependable  cost  records, 
which  would  give  unit  costs,  divided  into  labor,  ma- 
terial, and  expense,  there  would  have  been  a  different 
story  to  relate. 

Devising  a  Cost  System 

The  most  important  feature  in  dexising  a  cost  sys- 
tem is  to  see  that  it  is  peculiarly  adapted  to  the  indi- 
vidual contractor's  business.  It  must  be  complete  yet 
simple,  exhaustive  but  not  cumbersome,  absolute  and 
still  flexible,  and,  above  all,  free  from  red  tape. 

In  the  designing  of  a  thorough  system,  a  know- 
ledge of  the  fundamental  principles  of  accounting 
science  and  some  familiarity  with  its  practice  are 
necessary.  Equally  important  are  a  knowledge  of 
field  work,  a  thorough  study  and  analysis  of  condi- 
tions, a  clear  understanding  of  the  essential  features 


of  the  business  and  the  manner  in  which  the  final  re- 
sults should  be  reported.  Given  these  essential  quali- 
ties, the  best  system  will  be  one  that  is  based  on  an 
extensive  knowledge  of  the  organization,  operation, 
personnel,  strong  and  weak  points  and  aim  of  the  spe- 
cific undertaking  for  which  the  system  is  intended. 

A  cost  system  to  be  complete  should  include  every 
item  of  expenditure  connected  with  a  job  or  jobs  from 
the  time  that  the  bid  is  accepted  until  the  final  release 
is  signed.  It  should  be  a  complete  and  accurate  re- 
cord of  actual  transactions  and  should  not  contain  data 
based  on  ai)i)roximations,  guesswork  or  speculations, 
for  then  it  becomes  only  a  process  of  recording  human 
guesswork. 

The  system  must  be  designed  to  fit  in  with  the 
regular  routine  of  the  work  and  not,  as  is  often  the 
case,  to  handicap  the  work  by  trying  to  adapt  it  to  ■ 
the  requirements  of  system,  transplanted  in  whole  or 
in  part  from  what  some  other  organization  is  using. 
One  of  the  fundamentals  upon  which  the  total  suc- 
cess of  the  system  is  dependent,  is  that  it  must  be 
attuned  to  the  particular  needs  of  the  organization. 
Too  much  emphasis  cannot  be  laid  upon  this  featiu'e. 
There  are  cost  systems  and  costly  systems,  the 
first  giving  an  abundance  of  useful  data  with  com- 
jiaratively  little  work,  the  latter  giving  comparatively- 
little  data  with  an  abundance  of  work. 

A  system  should  be  well  balanced,  i.e.,  the  differ- 
ent classes  of  work  should  receive  consideratit)n  ac- 
cording to  their  relative  importance  or  their  ])ropor- 
tion  of  the  total  amount  of  the  work.  It  is  absurd  to 
devote  a  lot  of  time  to  calculating  the  cost  of  some 
part  of  the  work  to  one  hundredth  part  of  a  cent,  when 
the  total  cost  of  that  work  is  only  one-tenth  of  1  per 
cent,  of  the  total  cost  of  the  job,  and  then  overlook 
the  larger  items,  yet  this  is  frequently  the  case'.  This 
mis])laced  concentration  is  not  of  recent  firigin,  as  is 
evidenced  by  the  following  extract  from  Rawlinson's 
Herodotus,  the  original  of  which  was  written  about 
400  B.  C.  Speaking  of  the  Pyramids  of  Gizeh,  he 
states: 

"There  is  an  inscription  in  Egy])tian  characters  on 
the  pyramid  which  records  the  quantity  of  radishes, 
onions,  and  garlic  consumed  l)y  the  laborers  who  con- 
structed it;  and  I  perfectly  well  remember  that  the 
interpreter  who  read  the  writing  to  me  said  that  the 
money  expended  in  this  way  was  1,600  talents  of  sil- 
ver." 

In  a  job  which  took  100,000  laborers  twenty  years 
to  erect,  the  only  item  of  cost  considered  worthy  of 
handing  down  to  posterity,  was  not  the  man  hours, 
cost  of  transportation  or  the  methods  of  construction, 
but  the  cost  of  the  "radishes,  onions,  and  garlic  con- 
sumed." 

Some  systematizers  advocate  the  ])ractice  of  mak- 
ing the  cost  records  an  integral  ])art  of  the  general 
accounting  records,  others,  especially  engineers,  argue 
in  favor  of  a  complete  divorce  of  the  two  sets  of  re- 
cords. Webster  defines  cost  as,  "The  price,  value  or 
equivalent  of  a  thing  purchased ;  the  amount  in  value 
paid,  charged,  or  engaged  to  be  paid,  for  anything 
bought  or  taken  in  barter.  The  word  is  equally  ap- 
plicable to  the  price  in  money  or  commodities."  ^ 
It  is  evident,  that  the  total  cost  of  a  job  includes  9 
all  the  expenditures,  both  in  cash  or  commodity,  made 
or  incurred  for  that  particular  job.  These  cannot  all 
be  determined  by  a  system  that  is  entirely  indepen- 
dent of  the  general  accounting  system,  and  vice  versa. 
There  are  many  items  that  cannot  be  accurately  en- 
tered in  the  general  records  without  a  proper  distribu- 
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lion  liaviiij;  Id-eii  made  of  them  I)y  tlic  C(^^l  dcpait- 
ment.  A  system  in  whidi  neitlier  is  entirely  depen- 
dent ii|)on  tlie  other,  l)ut  in  whicli  l)oth  are  inlcrde- 
])endent,  will  K'^'c  the  best  results. 

It  has  lieen  the  j^eneral  experience  when  cost  sys- 
tems are  devised  and  put  in  operation  without  regard 
to  the  general  accounting  system,  that  their  results,  if 
good,  are  merely  a  matter  of  chance ;  frequently  they 
arc  inadecpiate;  and,  generally,  the  system  lireaks 
down  altogether.  The  main  cause  of  failure  is  the 
lack  of  close  connection  with  the  general  system,  for 
wiieie  that  system  does  not  segregate  tiiose  items 
whicli  constitute  the  rightful  material  of  the  detail 
cost  system,  (and  grouping  all  other  items  imder  their 
prai)er  headings),  the  field  is  so  indefinite  that  the  cost 
deiiartment  does  not  know  what  to  include  and  what 
to  exclude  in  making  calculati(jus ;  and  there  is  no 
mathematical  i)ri)of  tliat  all  omitted  items  are  included 
iu  the  calculation  of  ])ercentages  to  be  added  to  direct 
cost. 

Although  a  cost  system  should  tie  in  with  the  gen- 
eral system,  the  costs  should  not  be  handled  wholly 
from  an  accounting  stand])oint,  but  due  consideration 
should  be  given  to  the  engineering  features  involved. 
The  only  reason  that  the  total  of  the  cost  records 
should  check  with  the  amount  segregated  l)y  the  gen- 
eral system,  is  to  make  sure  that  all  necessary  items 
are  included. 

A  set  of  forms  do  not  make  a  cost  system.  I'orms 
are  merely  the  vehicle  of  expression  and  a  means  of 
recording  the  i)resent  activities  of  the  organization 
and  preserving  them  for  future  reference.  Ihe  forms 
that  have  proven  of  value  to  one  contractor  may  be 
worthless  to  another  one  in  the  same  line.  There  are 
no  "standard"  forms  for  any  one  class  of  work,  hut 
they  should  be  designed  to  meet  the  conditions  of  the 
individual  business,  as  the  correct  designing  of  the 
forms  lias  much  to  do  with  the  facility  of  handling 
the  system. 

'ihe  success  of  the  system  is  not  dependent  ni)on 
tlie  fact  that  the  labor  tickets  are  pink  instead  of  yel- 
low, or  that  the  material  requisitions  are  4  in.  x  6  in. 
instead  of  5  in.  x  8  in.,  or  that  the  kind  of  work  done 
is  rei)orted  by  a  mnemonic  code  instead  of  a  written 
descrii)lion,  although  there  are  minor  advantages  to 
be  obtained  by  the  systematic  use  of  forms. 

ISefore  a  form  is  put  into  operation,  its  make-tip 
should  be  carefully  considered,  not  only  in  regard  to 
the  si)ecilic  items  that  the  form  is  to  record,  but  in  its 
relation  to  every  other  form  in  the  system.  Many 
systems  are  "form  mad,"  i.e.,  the  forms  are  so  numer- 
ous and  they  so  duplicate  both  useful  and  useless  data, 
that  the  system  degenerates  into  an  iiHH)herent  mass 
of  confusion. 

Installing  a  System 

One  ol  the  ])eculiar  characteristics  of  human  na- 
ture is  to  resist  any  change  from  regular  routine.  Con- 
setiuently,  in  order  to  avoid  friction,  it  is  best,  when 
commencing  the  installation  of  a  cost  system,  to  pro- 
ceed gradually,  taking  each  class  of  work  separately 
and  developing  the  rejiorts  for  that  particular  part  of 
the  work,  keei)ing  iu  mind,  however,  the  relation  be- 
tween that  part  and  the  work  as  a  wlu)lc.  As  soon 
as  one  part  has  been  analyzed  and  organized,  take  up 
the  next  one,  and  so  on,  enlarging  the  scope  of  the 
system,  step  by  step. 

Too  manv  systems  are  installed  without  taking 
into  account  this  "luiiuan  e(|uation."  It  is  assumed 
that    the   men   Vising  them  are  reasoning,  thoughtful 


and  analytical.  I'atieiii  work  is  required  amitiig  the 
men  in  the  different  departments,  in  explaining  to 
them  the  various  workings  ol  the  system.  If  they  do 
not  understand  it  clearly,  they  become  snsincious  and 
look  upon  it  as  an  indication  of  lack  of  confidence  in 
their  ability.  The  system  should  be  put  forth  witii 
the  sanction  of  the  highest  authority  and  should  not 
be  allowed  to  interfere  with  the  progress  of  the  work. 

No  system,  however  good,  will  give  immediate  re- 
sults. It  must  be  established  and  must  have  run 
smoothly  for  months  and  even  years,  before  the  full 
advantages  are  released.  For  all  i)rogress  is  made  by 
c(jmparing  what  is  being  done  to-day  with  what  was 
done  some  time  ago,  and  this  can  be  done  to  any  pur- 
pose only  when  the  bases  of  comparison  are  simitar. 
No  spasmodic  efforts  at  the  introduction  of  new  meth- 
ods are  of  the  smallest  value. 

To  secure  the  nearest  possible  approach  to  accur- 
acy in  cost  keeping,  the  records  should  be  made  at  the 
time  the  transaction  occurs  and  not  weeks  or  months 
later.  There  are  and  will  alvvaj's  be  many  questions 
as  to  the  meaning  and  correctness  of  records  that 
must  be  referred  to  the  operating  departments,  and 
the  time  to  do  this  is  when  the  incident  is  still  fresh 
in  the  foreman's  mind.  To  be  of  final  and  real  com- 
mercial and  technical  value,  records  must  be  continu 
ous  and  extend  over  various  fluctuating  periods  of 
trade. 

Labor 

Since  correct  cost  accounting  depends  upon  the 
correct  measurement  of  direct  labor  applied,  it  is  ob- 
vious that  this  measurement  of  time  must  be  accurate 
and  not  subject  to  the  desire  of  any  employee  to  im- 
prove his  efficiency  record  at  the  expense  of  facts.  It 
is  desirable  that  the  keeping  of  time  be  done  by  some 
one  in  authority  and  not  by  the  workman. 

Inefficient  timekeeping  not  only  results  in  a  sure 
loss  of  cash,  but  always  bears  with  it  a  lot  of  conse- 
quent losses  in  the  waj'  of  useless  clerical  lalH)r,  unre- 
liable cost  inft)rmation,  faulty  efficiency  records,  pad- 
ded payrolls,  etc. 

There  are  several  different  bethods  of  determin- 
ing the  wages  that  a  workman  is  entitled  to  receive. 
The  conditions  of  the  work  in  question  will  determine 
the  advantage  of  one  method  over  another,  and  before 
any  plan  is  adopted,  those  conditions  should  receive 
careful  consideration. 

Some  of  the  most  used  plans,  with  their  respective 
advantages  and  disadvantages  will  be  discussed  briefly. 

I'irst,  there  is  the  "day  rate"  plan,  in  which  the 
workman  is  paid  a  certain  rate  per  hour  or  day  for 
being  on  the  job.  He  stays  on  the  job  so  many  hours 
for  so  much  money,  the  amount  of  or  lack  of  work 
that  he  does  depending  upon  the  degree  of  control 
which  the  foreman  possesses  over  him.  Of  course. 
,  there  are  exceptions  to  this,  but  the)'  do  not  remain 
exceptions  for  very  long,  because  as  soon  as  they  see 
that  the  others  are  getting  as  much  pay  as  they  are 
for  less  work,  they  slow  down  to  the  same  pace.  The 
advantages  claimed  for  this  plan  are  that  it  is  the 
simplest  and  provides  the  easiest  payroll  to  make  up. 

The  total  amount  paid  to  a  contractor  for  a  job 
can  be  considered  as  divided  into  the  number  of  pay- 
ments for  different  classes  of  work — so  many  units 
of  concrete,  so  riiany  units  of  excavating,  so  many 
units  of  brickwork,  etc.  To  be  consi.stent.  it  would 
seem  that  the  contractor  should  pay  for  the  work 
done  in  the  same  manner,  i.e.,  so  much  accomplished 
by  the  "day  work"  plan,  which  pays  only  for  the  num- 
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ber  of  hours  spent  on  the  job,  irrespective  of  the  quan- 
tity of  work  done. 

To  overcome  this  condition,  the  "piece  work"  plan 
was  devised.  Under  this  plan,  the  workmen  are  paid 
accordinfj^  to  the  exact  amount  of  work  done  and  their 
earnings  are  in  direct  ratio  to  their  efforts  and  abil- 
ities. The  solution  of  the  question  of  the  piece  rates 
to  be  paid  is  one  requiring  great  care  and  expert  judg- 
ment. If  the  rates  are  set  too  high,  the  men  will  dig 
in  and  earn  from  two  to  three  times  their  regular  day 
work  pay,  and  the  contractor,  feeling  thai  he  has  been 
imposed  upon  while  operating  under  the  day  work 
plan,  will  cut  the  rates.  This  causes  dissatisfaction 
among  the  workmen,  who  will  then  work  just  fast 
enough  to  earn  the  maximum  that  they  think  the  con- 
tractor will  stand  for  without  making  another  cut  If 
the  rates  are  set  too  low,  there  will  be  no  incentive 
for  the  workman  to  exert  himself,  and  as  he  will  not 
earn  as  much  as  under  the  day  work  plan,  he  quits 
the  job,  which,  when  labor  is  scarce,  is  a  serious  mat- 
ter for  the  contractor. 

Therefore,  as  stated  above,  the  question  of  rates 
should  be  made  the  subject  of  a  careful  investigation, 
so  that  they  are  equitable  to  all  concerned.  .More 
rigid  inspection  is  necessary  under  this  plan,  as  the 
increased  wages  to  be  earned  provide  a  strong  incen- 
tive to  haste  and  corresponding  carelessness. 

Another  plan  is  the  "premium  plan"  in  v.hich  the 
increase  in  wages  is  based  on  the  time  saved  on  any 
particular  work.  The  workman  is  given  a  fixed  fa.'X, 
measured  in  quantity  of  work  to  be  perfornicd  in  a 
given  time,  and  he  receives  as  a  bonus  a  certain  per- 
centage of  the  time  he  saves  by  performing  the  task 
in  less  time  than  allowed.  This  plan  also  pays  a 
minimum  wage  per  day,  which  assures  the  workman 
of  a  certain  wage  in  case  he  fails  to  save  time  on  ac- 
count of  conditions  beyond  his  immediate  control. 

Any  saving  in  time  benefits  both  the  employer  and 
employee.  To  illustrate:  a  certain  job  carries  a  time 
allowance  of  10  hours,  workman  to  receive  50  per  cent, 
of  time  saved ;  assuming  that  the  wages  are  30  ceiits 
an  hour,  the  following  conditions  result : 

Work- 
Hours  Labor  Cost     man's 
Time            Hours                 Workman  at  $0.30        Wages 
Taken           Saved                is  Paid  for             Per  Hour  Per  Hour 
10  hrs.            0  hrs.                 10       hrs.  $3.00  $0..3000 


9      " 

1     *' 

9J4 

8     " 

2     " 

9 

7     " 

3     " 

8/. 

6     " 

4     " 

8 

5     " 

5     " 

7/. 

4     " 

6     " 

7 

2.85  3.3107 

2.70  0.3375 

2.55  0.3643 

2.40  0.4000 

2.25  0,4500 

2.10  0.5250 


In  addition  to  the  above  labor  cost,  there  is  a  pro- 
portionate saving  in  overhead  expenses,  due  to  the  in- 
crease in  work  turned  out  for  the  same  daily  expenses. 

Under  the  piece  work  plan,  the  workman  gets  the 
benefit,  the  employer  saving  only  on  overhead  ex- 
penses, while  under  a  premium  plan,  both  obtain  bene- 
fits; the  workman  in  increased  wages  and  the  employer 
in  reduced  labor  costs  and  overhead  expenses. 

There  are  several  other  premium  or  bonus  jjlans 
which  are  variations  or  coml)inations  of  the  above. 

When  installing  any  wage  system,  a  careful  study 
should  be  made  of  the  class  of  workmen  employed, 
and  that  plan  selected  which  seems  best  suited  and 
that  will  produce  agreeable  relations  between  employer 
and  employee. 


The  question  of  the  apportionment  of  the  cost  of 
the  material  is  a  comparatively  simple  one,  and  the 
results  obtained  will  be  practically  correct.  The  prices 
of  material  are  affected  by  fluctuations  of  the  market, 
but  as  most  of  the  material  for  a  structure  is  furnished 
under  contract,  these  daily  variations  in  the  market 
price  will  not  affect  the  costs. 

The  unit  cost  of  the  material  should  be  the  cost 
at  the  place  it  is  used  and  should  include  all  freight, 
express,  dryage  and  other  charges  incurred  for  that 
particular  material. 

In  addition  to  the  money  value,,  the  cost  records 
should  show  the  entire  quantity  consumed  for  any 
one  piece  of  work.  By  entire,  is  meant  the  total  quan- 
tity necessary  to  complete  the  work  and  not  only  the 
amount  left  in  the  finished  work.  For  instance,  in 
making  forms,  there  is  always  a  certain  amount  of 
waste  in  cutting,  which  must  be  included  in  the  total 
amount  shown  by  the  cost  records  as  necessary  to 
make  the  forms,  if  the  records  are  to  be  of  any  par- 
ticular value. 

The  size  of  the  job  and  the  value  of  the  material 
will  determine  the  necessity  of  a  storeroom  and  a  set 
of  stock  records,  although  in  all  cases  it  would  seem 
advisable  to  provide  proper  storage  facilities.  Most 
contractors  keep  an  accurate  check  on  their  cash,  and 
as  material  is  the  same  as  cash,  in  that  they  have 
been  exchanged  for  each  other,  it  would  seem  only 
proper  that  the  material  should  be  subjected  to  as 
careful  supervision  as  the  cash.  When  material  is  not 
])roperly  taken  care  of,  it  is  liable  to  misuse,  unnatural 
depreciation,  pilfering,  etc.,  all  of  which  increase  the 
cost  above  that  provided  for  in  the  estimate. 

Depreciation 

That  a  contractor  may  do  business  at  a  percentage 
below  cost,  discoinit  his  bills,  meet  his  payroll  prompt- 
1\-  and  maintain  a  good  credit  rating  for  years,  with- 
out his  books  showing  a  dollar  of  loss,  is  a  condition 
not  generally  recognized,  but  nevertheless  true.  This 
may  seem  a  paradox,  but  the  explanation  is  simple. 
The  average  contractor,  working  without  a  cost  sys- 
tem, does  not  include  depreciation  of  equipment 
among  his  items  of  expense.  There  are  many  other 
items  that  are  easily  omitted  when  the  expenses  are 
not  subject  to  the  rigid  requirements  of  a  scientific 
cost  system.  This  accounts  for  the  fact  that  many 
contractors  who  seemingly  are  working  at  a  profit, 
suddenly  find  themselves  with  nothing  but  a  worn  out 
plant  to  show  for  years  of  effort.  The  moneys  that 
liave  been  considered  as  profits  and  paid  out  in  divi- 
dends, should  be  in  a  sinking  fund  for  the  replacement 
of  the  plant  when  it  is  worn  out. 

The  subject  of  depreciation  is  one  that  cannot  be 
treated  lightly.  It  is  one  of  the  most  uncertain  fac- 
tors as  far  as  absolute  accuracy  is  concerned.  The 
rates  to  use  must  fit  the  individual  case,  each  item 
being  given  separate  consideration.  They  should  be 
so  fixed  that  when  the  equipment  or  plant  becomes 
worn  out  or  obsolete,  the  jobs  upon  which  it  was  used 
during  that  period  have  completely  absorbed  the  orig- 
inal cost.  An  important  point  in  this  connection  is, 
that  the  rates  should  not  be  based  on  the  manufac- 
turer's estimate  of  the  life  of  the  machine,  but  upon 
the  period  of  usefulness  to  the  contractor. 

I<"or  instance,  a  manufacturer  may  claim  that  his 
machine  will  last  20  years :  this  would  give  a  rate  of 
5  per  cent,  per  annum,  but  in  ten  years,  due  to  im- 
provements in  design,  the  machine,  may  be  so  com- 
pletely obsolete,  that  it  would  be  folly  to  attempt  to 
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use  it  in  active  comiietition,  although  it  may  not  be 
worn  out.  The  de])reciatioii  of  tlii.s  item  should  have 
been  fif^ured  at  10  per  cent,  per  annum. 

The  imi)ortance  of  depreciation  .should  be  fully  real 
ized  upon  the  in.stallation  of  a  co.st  .sy.stem,  otherwi.se 
the   early   proiit.s   will    be   overstated   and   a   fictitious 
value   placed   upon    the   plant   items    in    the    balance 
sheet. 


Points  Respecting  Reinforced  Concrete* 

By  Arthur  E.  Collins,  M.  Inse.  C.  E. 

Tl  1  iC  ease  with  which  the  best  shapes  for  any  par- 
ticular construction  can  be  obtained  in  rein- 
forced concrete  has  always  made  it  a  fascin- 
atino-  material  t(j  engineering  and  architec- 
tural designers.  Its  durability  has  been  proved  in 
nniny  ways,  including  the  life  of  reinforced-concrete 
houses  built  in  Newcastle-on-Tyne  half  a  century  or 
more  since.  When  the  brick  walls  of  the  sea  lock  at 
Lowestoft  were  pulled  down  some  years  since  the 
writer  saw  hoop-iron  reinforcing  taken  f)Ut  quite  free 
from  rust.  It  had  been  in  position  between  high  and 
low  water  for  half  a  century  or  more;  its  ctjndition  was 
due  to  the  protecting  intUience  of  mortar.  All  the  re- 
inforcing iron  found  was  in  equally  good  state.  That 
reinforced  concrete  is  reliable  is  shown  by  the  large 
luiinber  of  bridges,  reservoirs,  piers,  wharves,  sewers, 
and  buildings  of  all  sorts  constructed  of  it  and  giving 
good  service. 

About  fifteen  years  since,  the  writer  constructed 
reinforced  concrete  Hoors  in  a  large  building  he  was 
then  erecting.  To  obtain  lightness  he  used  furnace 
clinkers  largely  in  his  aggregate.  His  equanimity  was 
nuich  upset  by  the  forward  movement  of  the  whole 
front  wall  of  the  building,  four  storeys  high,  upon  the 
asphalte  damp  course,  which  investigation  showed  to 
be  due  to  the  presence  of  sul])hur  in  the  clinkers,  rf- 
suiting  in  ex])ansion  of  cement  in  the  concrete  floors, 
i'lie  movement  amounted  to  less  than  half  an  inch  and 
did  not  continue,  nor  have  the  floors  given  trouble, 
but  furnace  clinkers  have  not  been  used  since. 

Care  must  be  exercised  all  round.  For  instance, 
water  flowing  from  woodlands  containing  vegetable 
extractives  has  a  prejudical  effect  on  cement.  .Aggre- 
gates, such  as  destructor  clinker,  containing  free  lime, 
are  injurious,  in  his  own  work  the  writer  has  had 
concrete  walls,  iiavemeuts,  steps,  and  other  construc- 
tions injured. thereby.  Clinker,  coke  breeze,  and  other 
aggregates  containing  sulphur  must  always  be 
avt)ided;  they  are  destructive  o(  cement.  Some  shale 
bricks  contain  suli)hur,  and  old  bricks  of  this  variety 
are  unsuitable  for  concrete  aggregate. 

The  earliest  use  of  reinforced  concrete  in  road 
foundations  known  to  the  writer  was  by  the  1 'resident 
when  engaged  in  road  improvements  in  advance  of 
tramway  construction  for  the  Middlesex  County  Coun- 
cil. In  one  of  these  roads  the  writer  visited  with  him, 
the  regrading  necessitated  a  considerable  depth  of  clay 
till:  to  avoid  the  worst  consequences  of  settlements  he 
covered  this  with  a  reinforced-concrete  raft.  Ci)on 
recent  inepiiry  the  writer  ascertained  this  had  been 
successful. 

Reinforced  concrete  is  a  most  adaptable  and  suit- 
able material  for  constructing  manholes,  underground 
chambers,  etc.,  in  unstable  or  water-bearing  ground. 
The  structures  can  be  moulded  in  the  dry  and  sunk 
to  the  required  depths,  necessitating  the  minimum  of 
timbering  and  pumping. 

*  Written  for  thv  Annual  Conference  of  the  Municipal  and  County 

Kngincors,  .luly,  1!I15. 


For  retaining  and  abutment  walls,  reinforced  con- 
crete is  especially  suitable,  particularly  where  great 
width  of  foundation  and  weight  are  wanted,  as  in 
many  dock  walls.  The  walls  can  be  cf)nstructed  with 
flat-plate  or  deck  foundations,  of  any  desired  exten- 
sion, vertical  flanges,  buttresses  or  revetments,  and 
weighting  shelves  moulded  at  the  back  of  the  wall  so 
that  the  whole  construction  is  monolithic.  The  soil 
removed  in  preparing  the  foundation  can  be  filled  in 
on  the  plate  or  deck  foundation,  and  upon  the  weight- 
ing shelves  at  the  back  of  the  wall  to  provide  the 
necessary  weight. 

The  writer  has  used  reinforced  concrete  largely  in 
sewer  construction  and  with  great  economy.  There 
are  considerable  lengths  of  reinforced  concrete  gravi- 
tating sewage  and  surface  water  sewers  in  Norwich 
from  42  in.  diameter  down  to  21  in.  Some  have  been 
laid  a  quarter  of  a  century.  All  have  been  entirely 
satisfactory :  no  repairs  have  been  done  to  any  of  them, 
and  they  are  as  good  as  when  laid. 


Brick  Production  in  the  United  States 

A  report  will  shortly  be  issued  by  the  United 
States  Geological  Survey  which  will  show  that  the 
value  of  brick  and  tile  produced  in  the  United  State?, 
during  the  year  1914,  was  less  by  $13,707,935  than  the 
production  of  1913.  This  is  progressing  backwards 
at  the  rate  of  nearly  ten  per  cent,  in  one  year. 

The  value  of  common-brick  produced  in  1914  shows 
a  loss,  as  compared  to  1913,  of  $6,365,233,  or  more  than 
eleven  per  cent,  in  one  year.  According  to  the  pre- 
liminary figures,  it  was  the  worst  year  in  the  record- 
ed history  of  the  department,  the  records  going  back 
to  1903  inclusive.  In  addition  to  the  drop  in  the  quan- 
tity produced,  there  was  a  drop  in  price — the  average 
falling  from  $6.20  per  M.  in  1913  to  $6.12  per  M.  in 
1914. 

Face-brick  production  fell  off  in  value  to  the  ex- 
tent of  about  $324,515,  as  against  1913.  This  is  a  loss 
of  only  three  per  cent.,  and  shows  that  face-brick  with- 
stood the  pressure  of  competition  and  hard  times  bet- 
ter than  its  less  aristocratic  brother-in-clay. 

Paving-brick  is  the  only  important  clay  product 
that  increased  its  output  in  1914,  the  gain  being  $362,- 
345  or  a  little  less  than  three  per  cent,  better  than  1913. 

Fire-brick  sustained  a  loss  of  $4,199,575.  The  val- 
ue of  the  1914  output  was  $16,427,547,  while  that  of 
1913  was  $20,627,122.  This  is  close  to  twenty  pcT 
cent.  The  loss  is  due,  it  is  said,  to  the  almost  com- 
plete stagnation  of  the  iron  and  steel  industries  dur- 
ing the  early  months  in  the  year. 


The  following  wash  is  recommended  as  effective 
waterproofing  for  cisterns,  silos  and  similar  struc- 
tures. A  stock  solution  is  made  of  1  lb.  lye,  5  lbs. 
alum  and  2  quarts  of  water.  A  pint  of  this  solution 
is  added  to  a  bucket  of  of  water  and  10  lbs.  of  cement, 
making  a  paint-like  mixture  to  be  applied  with  a 
brush.  This  is  a  modification  of  the  Sylvester  pro- 
cess and  depends  on  the  precipitation  within  the  pores 
of  the  concrete  of  insoluble  alum  soap  or  alumina  hyd- 
rate, or  both  together. 


The  hardest  kind  of  steel  may  be  drilled  with  ord- 
inary drills  by  using  a  lubricant  of  one  part  of  spirits 
of  camphor  and  four  parts  of  turpentine.  Mix  thor- 
oughly and  apply  cold,  allowing  the  solution  to  remain 
a  short  time  before  applying  the  drill.  Run  the  drill 
slowly  with  tine  feed. 
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The  Wychwood  (Toronto)  Branch  Library 

REPRODUCED  herewith  is  the  design  for  the 
Wychwood  (Toronto)  Branch  Library,  pre- 
pared by  Messrs.  Eden  Smith  &  Sons,  Toron- 
to. The  reading  room  and  Hbrary  are  70  ft. 
long  by  30  ft.  wide.  This  portion  of  the  building, 
which  is  raised  7  ft.  above  the  ground  level,  is  really 
a  large  hall,  with  an  open  timbered  roof,  the  walls  be- 
ing 19  ft.  high  to  the  springing  of  the  roof,  and  the 
ceiling  29  ft.  at  its  apex.  The  stairs  from  the  Bath- 
urst  Street  entrance  lead  into  this  hall  from  under  a 
gallery  screen.  At  the  other  end  of  the  room  is  a 
large  stone  fireplace.  Bookshelves  line  the  walls  on 
each  side  to  a  height  of  about  8  ft.  Above  the  shelv- 
ing, all  around  the  room,  transomed  and  mullioned 
windows  provide  plenty  of  light.  The  wall  between 
the  windows  will  be  finished  in  grey  stucco. 

Below  this  hall  is  the  basement  floor,  which  is  ten 
feet  in  height. 

An  adaptation  of  the  English  Seventeenth  Century 
Collegiate  architecture  was  chosen  for  this  building. 


The  proposed  Wychwood  Library. 

because  the  plan  of  its  requirements,  the  material, 
brick  and  stone,  which  were  found  most  convenient  to 
use,  are  not  at  all  appropriate  for  a  monumental  build- 
ing of  Greek  or  Roman  origin,  such  as  are  popular  in 
many  cities.  The  basement  is  to  be  faced  outside  with 
grey  stone  to  the  height  of  the  main  floor.  The  ex- 
ternal walls  above  this  will  be  of  tapestry  brick,  and 
the  detail  work,  doors  and  windows,  transoms,  and 
mullions,  of  grey  stone,  like  the  basement.  The  roof 
is  to  be  covered  with  grey-green  slate.  The  case- 
ments are  to  be  glazed  with  clear  glass  in  lead  bars. 


Consistency  of  Concrete 

IN  a  paper  read  before  the  Connecticut  Society  of 
Engineers,  results  are  given  of  a  series  of  careful 
tests  made  to  determine  the  eiifect  of  varying  the 
percentage  of  water  in  concrete.     The  principal 
conclusions  of  the  author  are  summarized  below. 

The  percentage  of  water  has  a  direct  bearing  upon 
the  strength  of  concrete.  Nevertheless,  it  is  the  ex- 
ception rather  than  the  rule  that  the  engineer  con- 
cerns himself  with  the  question  of  mixing  beyond  see- 
ing that  the  proper  proportions  of  sand,  stone  and  ce- 
ment are  used  and  the  contractor  is  generally  allowed 
to  mix  these  materials  as  he  thinks  fit. 

In  preparing  the  specimens  for  his  tests,  the  author 
found  it  necessary,  when  making  mixtures  containing 
more  than  27.5  per  cent,  of  water,  to  increase  the  pro- 
portions 10  per  cent,  in  order  to  fill  the  moulds.     This 


indicates  an  increase  in  density  which  was  oI:)taincd  at 
a  loss  of  strength.  However,  in  some  cases  this  is 
highly  desirable.  Often  bulk  and  impermeability  are 
the  two  requisite  features.  In  reinforced  concrete 
structures  a  moderately  wet  mixture  is  far  more  prac- 
tical than  a  dry  one ;  but  it  must  not  be  forgotten  that 
the  use  of  wet  mixtures  increases  the  cost  of  mater- 
ials. An  increase  in  density  means  a  corresponding 
increase  in  raw  materials.  The  additional  water  weak- 
ens the  concrete,  and  therefore  a  richer  mixture  or 
lower  unit  stresses  must  be  used.  The  former  is  pre- 
ferable, for  the  beams  and  columns  in  concrete  build- 
ing are  always  heavier  than  the  corresponding  mem- 
bers of  steel  or  wooden  structures. 

If  a  wet  mixture  is  used,  the  engineer  should  be 
cautious  in  permitting  the  removal  of  the  forms  at  an 
early  date.  In  some  of  the  tests  the  wet  mixtures  were 
very  slow  to  develop  their  strength.  The  use  of  such 
consistencies  in  practice  would  necessitate  extreme 
care.  It  might  be  a  month  or  more  before  the  forms 
could  be  struck  with  any  felling  of  security. 

The  qviestion  of  consistency  is  not  altogether  a 
lal)oratory  question.  The  increased  cost  of  materials 
due  to  the  use  of  wet  mixtures  may  be  more  than 
balanced  by  the  saving  in  placing;  but  the  engineer 
should  bear  in  mind  that  consistency  has  a  direct  re- 
lation to  strength,  and  if  he  permits  a  wet  mixture  he 
should  provide  the  same  in  his  design.  In  any  event 
he  should  control  the  details  of  the  mixing. 


The  Coming  Industrial  Boom 

A  well-known  firm  of  patent  agents,  writing  to 
the  Illustrated  Carpenter  and  Builder,  say  that  every- 
thing points  to  the  probability  of  the  advent  of  an 
industrial  boom,  which  will  eclipse  all  previous  activi- 
ties of  a  like  character  hitherto  experienced  in  Great 
Britain,  and  in  which  inventions  will  play  an  unpre- 
cedented part.  That  this  is  not  mere  surmise  is  evi- 
denced by  the  greatly  increased  number  of  applica- 
tions for  patents  made  by  German  inventors  since  the 
outbreak  of  hostilities,  the  number  of  such  applica- 
tions having  steadily  increased  until  at  the  present 
moment,  it  is  significant  to  note,  they  are  in  excess  of 
the  number  made  by  American  inventors. 

This  unusual  activity  on  the  part  of  German  in- 
ventors clearly  shows  that  they  foresee  the  great  in- 
dustrial boom  after  the  war,  and  inteqd  to  be  well 
prepared  for  it.  It  is  for  British  inventors,  therefore, 
to  counteract  this  move  on  the  part  of  the  Germans, 
and  to  proceed  immediately  with  the  task  of  improv- 
ing all  classes  of  automatic  labor-saving  machinery 
and  inventions  relating  to  building  equipment. 

The  inventors  who  have  their  inventions  perfect- 
ed, and  ready  to  place  before  manufacturers  at  the 
end  of  the  war,  will  reap  the  benefit,  as  British  manu- 
facturers, after  Government  orders  cease,  will  be  on 
the  look-out  for  specialties,  firstly  to  keep  their  in- 
creased plants  going,  and  secondly  to  capture  the  mar- 
kets which  the  Germans  held  prior  to  the  war. 


To  make  a  permanent  cement  used  for  sto])])inL; 
leaks  in  steam  pipes  where  caulking  or  plugging  is 
impossible,  mix  black  oxide  of  manganest;  and  raw 
linseed  oil,  using  enough  oil  with  the  manganese  to 
bring  it  to  a  thick  paste;  apply  to  the  pipe  or  joint 
at  leak.  It  is  best  to  remove  pressure  from  the  pipe 
and  keep  it  sufficiently  warm  to  absorb  the  oil  from 
the  manganese.  In  twenty-four  hours  the  cement  will 
be  as  hard  as  the  iron  pipe. 
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Problems  in  the  Design  of  Reinforced 

Concrete  Buildings 


POINTS  of  special  interest  to  designing  engineers 
are  contained  in  a  discussion  (in  Concrete-Ce- 
ment Age)  of  the  queries  propounded  below. 
The  subjects  are  taken  up  in  order  by  Mr.  A. 
C.  Janni,  who  is  Consulting  Engineer  for  the  New 
York  Central,  and  by  Mr.  A.  M.  Wolf,  Principal  As- 
sistant luigineer,  Condrom  Company,  structural  en- 
gineers, Chicago. 

1.  "Is  it  right  to  consider  beams  entering  wall 
columns   as   continuous   or   partially   continuous? 

2.  "Should  the  effect  of  eccentric  loading  on 
columns  be  considered? 

3.  "If  a  beam  enters  a  wall  column  and  is  con- 
sidered to  be  continuous  or  partially  continuous, 
what  effect  does  it  have  upon  the  eccentric  load- 
ing of   the   columns? 

4.  "If  a  column  is  avowedly  eccentrically  load- 
ed and  no  provision  for  this  is  made  in  the  de- 
sign should  we  consider  entering  beams  as  free- 
ly supported  or  consider  them  as  continuous  or 
partially  continuous  because  of  the  monolithic 
nature  of  the  construction?" 

By  Mr.  Janni 

(1)  In  general,  a  beam  entering  a  wall  colutnn,  or 
any  other  quasi-rigid  long  support,  may  be  considered 
as  continuous,  or  partially  continuous,  according  to 
the  conditions  of  the  supported  end  of  the  beam. 

If  the  supported  end  of  the  beam  has  such  a  length 
that  the  allowable  adherence  between  the  concrete  and 
the  reinforcement  in  this  supported  end  is  at  least 
equal  to  the  tensile  stress  in  the  steel  arising  out  of 
the  assumption  of  continuity,  it  is  clear  then  that  the 
assumption  of  a  continuous  beam  for  the  end  of  a  beam 
entering  a  wall  column  is  legitimate. 

It  should  be  borne  in  mind,  however,  that  no  mat- 
ter what  the  assumption  is  with  respect  to  that  sup- 
ported, a  certain  i)art  of  the  adherence  between  con- 
crete and  steel,  in  the  supported  end  of  the  beam,  must 
withstand  the  shear  in  the  beam.  This  fact,  at  first, 
seems  in  contradiction  with  theory  and  a  few  words 
of  explanation  are  perhaps  necessary. 

Let  us  suppose  that  in  Fig.  1  AB  is  a  beam  sup- 
ported at  both  ends  and  uniformly  loaded;  the  shear 
diagram  will  be  given  by  the  line  CD. 

As  in  any  section  of  the  span  the  adherence  be- 
tween the  longitudinal  steel  reinforcement  and  the 
concrete  is  proportional  to  the  vertical  shear  in  that 
section  of  the  beam,  it  is  plain  that  on  the  right  of  B, 
as  well  as  on  the  left  of  A,  the  reinforcement  should 
not  have  any  tendency  to  slip,  as  there  is  no  vertical 
shear  in  any  cross-section  of  the  supported  ends  of 
the  beam. 

Tests,  however,  show  that,  while  for  limited  eflforts 
the  theoretical  formula  holds  good,  this  is  not  the  case 
with  higher  stresses,  even  far  below  the  breaking  point 
of  the  beam. 

The  above  phenomenon,  apparently  in  contradiction 
of  theory,  finds  its  explanation  in  the  fact  that  the  mod- 
ulus of  elasticity  of  the  concrete  is  not  constant,  but 
diminishes  with  the  increasing  stresses;  so  that,  start- 
ing from  a  certain  value  of  stress,  the  concrete  begins 
to  loose  gradually  its  grip  on  the  steel,  which  then 


finds  a  new  position  of  equilibrium,  extending  its  ten- 
sile action  behind  the  vertical  lines  of  supports. 

The  dotted  line  in  the  figure  below  should  repre- 
sent the  diagram  of  shear.  Incidentally  it  may  be 
seen  that  the  maximum  actual  shear  is  smaller  than 
the  theoretical  one. 

As  said  before,  a  designer,  in  assuming  the  hypo- 
thesis of  the  continuity  of  a  beam  entering  a  wall  col- 
umn, should  take  care  first  of  the  amount  of  shear 
shown  by  the  diagram  BEFG,  and  afterwards  satisfy 
himself  whether  or  not  the  remaining  part  of  the  allow- 
able adherence  is  enough  to  withstand  the  moment 
due  to  the  fixed  end  assumption. 

Mechanical  devices  such  as  deformed  bars,  hooked 
ends  properly  made,  etc.,  are,  in  a  general  way,  good 
means  of  insuring  the  fixedness  of  that  part  of  the  re- 
inforcement of  the  beam  on  the  supports,  while  the 
vertical  reinforcement  of  the  column  passing  through 
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the  supported  end  of  the  beam  insures  its  quasi-rigid 
connection. 

Similar  remarks  may  be  made  regarding  the  as- 
sumption of  a  partially  continuous  beam. 

(2)  The  effect  of  eccentric  loading  on  columns  is 
an  important  condition  of  equilibrium,  which  should 
be  investigated  by  the  designer. 

A  column  with  eccentric  loading  is  under  the  action 
of  axial  compression  and  bending :  and  specially  for 
long  spans  carrying  heavy  live  loads  the  compressive 
maximum  stress  may  reach  important  values,  the  ten- 
sile stress  in  the  steel  doing  likewise. 

(3)  A  wall  column  being  a  column  rigidly  connect- 
ed with  the  wall,  no  matter  what  the  assumption  of 
the  beam  entering  the  wall  tolumn  may  be,  it  has  no 
appreciable  effect  upon  the  column  itself. 

In  connection,  however,  with  the  idea  of  a  beam  and 
its  supports,  there  is  a  certain  point  in  the  design  of  a 
beam  entering  a  column,  or  a  wall  column,  which  is 
often  overlooked  by  some  designers ;  the  iwint  referred 
to  is  the  investigation  of  stresses  upon  the  support  of 
a  beam,  arising  out  of  the  various  assumptions  made 
concerning  the  supported  end  of  it,  or  in  other  words 
out  of  the  reaction  of  the  support. 

A  few  words  on  this  subject  may  not  be  amiss. 

Let  Fig.  2  represent  the  case  of  a  beam  with  a  sup- 
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ported  free  end,  and  Fig.  3  the  case  of  a  beam  with  a 
supported  fixed  end. 

The  distribution  of  the  compression  upon  the  sup- 
port P,  in  Fig.  2,  which  is  indeterminate,  should  l)e  as- 
sumed, for  the  sake  of  safety,  to  vary  according  to  a 
straight  line,  as  shown  in  Fig.  4,  the  maximum  com- 
pression fc  being  given  by : 

R 

fc  =  2 

b  X  d 
where :  R  =  total  reaction, 
b  =  width  of  beam, 

d  =  length  of  the  supported  end  of  beam. 
The  case  shown  in  Fig.  3  is  never  fully  realized  in 
practice ;  but  the  investigation  of  the  stresses  upon  the 
support  P  should  always  be  made. 

This  case  may  be  represented  as  in  Fig.  5,  the  re- 
action R  being  a  compression  and  M  the  moment. 

The  diagrams  to  which  each  of  these  reactions  give 
place  are  shown  in  Fig.  5 ;  AB  being  the  diagram  due 
to  the  vertical  reaction  R  (compression)  and  CD  be- 
ing the  diagram  due  to  the  moment  M. 

Adding    those    two    diagrams    together,    the    total 
diagram  EF  is  obtained,  which  gives  the  maximum  fc, 
the  value  of  which  can  be  given  also  by  the  expression : 
1  M 

fc  = R  4-  6  — 

b  X  d  d 

where  the  letters  have  the  same  meaning  as  above. 

.  (4)  A  column,  which,  being  eccentrically  loaded, 
has  been  designed  disregarding  such  condition  of  load- 
ing, is  a  deflective  unit  of  construction,  the  conditions 
of  equilibrium  of  which  can  hardly  be  improved  by  as- 
sumptions regarding  the  beam  supported  by  it. 

The  assumption  of  a  freely  supported  beam,  while 
it  is  rightly  made  for  the  sake  of  safety,  with  respect 
to  the  beam  itself,  cannot  be  upheld  with  respect  to 
its  support,  especially  when  this  support  is  a  column 
whose  reinforcement  extends  vertically  through  the 
end  of  the  beam  and  above  it. 

TJie  prevented  movement  of  the  supported  end  of 
the  beam  during  its  deflection  gives  place  to  a  moment, 
no  matter  whether  or  not  the  designer  in  his  assump- 
tion took  care  of  it. 

Even  if  the  reinforcement  of  the  column  does  not 
extend  in  the  beam  end  and  above  it  (which  would  be 
another  serious  mistake)  the  friction  between  the  top 
of  the  column  and  the  bottom  of  the  supported  end  of 
the  beam  is  such  that  it  would  tend  to  deflect  the 
column  toward  the  span,  during  the  deflection  of  the 
beam. 

In  either  case,  therefore,  a  bending  moment  is  de- 
veloped at  the  top  of  the  column,  which  should  have 
been  taken  care  of. 

The  other  two  assumptions,  namely,  continuous 
and  partially  continuous  beams,  which  are  more  pro- 
per for  a  beam  entering  a  column,  while  they  would 
result  in  economy,  would  not  improve  the  conditions 
of  the  equilibrium  of  the  column. 

By  Mr.  Wolf 

In  the  writer's  opinion  it  is  right  and  proper  to 
consider  beams  entering  wall  columns  as  continuous 
or  partially  so,  the  degree  of  continuity  depending 
mainly  upon  the  number  of  spans  in  the  buildmg  par- 
allel to  the  beam  in  question,  the  reinforcement  of  beam 
and  the  size  and  location  of  column,  that  is,  whether 
the  latter  is  in  an  upper  or  a  lower  storey. 

The  degree  of  continuity  to  assume  in  beams  cast 
monolithic  with  columns  is  dependent  upon  so  many 


conditions  that  exact  rules  are  impossible  of  formula- 
tion. 

For  example,  a  beam  may  be  built  monolithic  with 
a  wall  column,  but  so  little  steel  provided  for  negative 
moment  at  the  column  that  when  loaded  the  beam 
cracks  at  the  top  and  the  continuity  is  entirely  des- 
troyed and  the  beam  becomes  practically  a  simple 
span.  It  is  apparent,  then,  that  to  have  continuous 
action,  steel  must  be  provided  in  the  top  of  the  beam 
to  care  for  the  stresses  developed.  Just  how  to  arrive 
at  the  amount  of  reinforcement  necessary  is  a  subject 
regarding  which  much  has  been  written  and  as  a  result 
we  have  some  bending  moment  formulas  covering  aver- 
age conditions  and  which  give  safe  results,  and  have 
been  used  to  a  considerable  extent,  and  in  addition  are 
recommended  by  the  Joint  Committee.  These  are 
Mwl-/12  at  centre  and  at  support,  for  interior  spans 
truly  continuous  and  for  end  spans  MwiyiO  at  centre 
and  adjoining  support  of  end  spans  for  both  dead  and 
live  load  under  favorable  conditions  of  fixity.  For 
beams  and  slabs  continuous  moment  is  usually  taken 
as  wl'-yS  at  central  support  and  wP/lO  near  middle 
of  span.  (These  moments,  of  course,  being  for  uni- 
formly distributed  loads). 

A  beam  is  said  to  be  fixed  at  both  ends  when  the 
tangent  to  the  elastic  curve  is  horizontal  over  each 
support.  Now  a  beam  framing  into  a  large  lower 
storey  exterior  column  which  is  relatively  very  stiff 
and  unyielding  will,  if  properly  reinforced,  be  very 
nearly  fixed,  and  it  is  evident  that  if  steel  is  provided 
for  a  moment  of  1/10  wl-  over  the  supports  and  the 
centre  the  construction  will  be  safe,  for  a  coefficient  of 
1/12  applies  to  a  fixed  beam  ;  and  1/8  to  a  simple  beam, 
1/10  being  an  average  of  the  two  coefficients. 

Taking  the  opposite  case  of  a  slender  top  storey 
exterior  column  supporting  a  roof  beam,  it  is  evident 
that  the  conditions  are  by  no  means  so  favorable  for 
continuous  action,  for  more  or  less  bending  is  sure  to 
take  place  in  the  column  and  the  conditions  of  sup- 
port approach  those  of  a  simple  beam.  For  this  rea- 
son, then,  little  or  no  continuous  action  should  be  de- 
pended upon  in  exterior  beams  of  roof  construction 
where  light  columns  are  used  ;  here  again  the  judg- 
ment of  the  designer  must  be  used  in  determining 
just  what  moment  coefficient  to  use. 

Some  designers  argue  against  reinforcing  a  con- 
tinuous beam  over  the  support  for  the  full  negative 
moment  in  accordance  with  the  formulas  given  above, 
which  are  for  beams  with  a  constant  moment  of  in- 
ertia, for  the  reason  that  the  negative  moment  can 
be  reduced  by  making  the  beam  stitTer  in  the  middle, 
or  in  other  words,  designing  for  an  increased  bending 
moment  at  the  centre  and  a  reduced  moment  over  the 
supports.  It  has  been  generally  accepted,  however, 
from  studies  by  Sanford  E.  Thompson  and  others  that 
it  is  in  general  uneconomical  to  design  a  reinforced 
concrete  beam  stiifer  in  the  middle  than  over  the  sup- 
port. Sometimes,  in  order  to  comply  with  city  build- 
ing ordinances,  it  is  necessary,  in  order  to  economize 
as  much  as  possible,  to  design  beams  which  tend  to 
act  as  continuous  for  a  lesser  moment  over  the  support 
than  at  the  centre,  as  called  for  by  ordinance;  thus 
making  allowance  for  the  increased  stiffness  of  the 
beam  at  the  centre.  Thus,  for  instance,  if  by  ordinance 
a  moment  of  wl-/8  is  specified  at  mid-span  for  continu- 
ous beams  the  steel  over  the  support  should  be  6/10 
of  that  at  centre  to  have  the  beam  act  as  somewhat 
continuous,  and,  at  the  same  time,  be  as  economical 
as  possible  in  the  use  of  steel.  This  practice  is  often 
followed,  but  truly  continuous  action  is  not  obtained, 
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even  if  the  safety  of  the  structure  is  not  endangered. 
For  truly  continuous  action  to  deyelop,  it  is  necessary 
tliat  the  member  ije  designed  for  the  maximum  theor- 
etical moment  which  occurs  over  the  sui)i)ort  for  »uii- 
form  heading,  and  for  a  number  of  continuous  spans 
uniformly  loaded,  this  is  -/\2  wl'-.  Now  if  less  steel 
than  is  rec|uired  by  the  above  formula  is  placed  over 
the  support,  the  steel  will  be  overstrcssed  and  cracks 
will  tend  to  develop. 

Some  building  ordinances  sanction  this  practice  by 
stating  that  the  sum  of  the  centre  moment  and  that 
over  su])i)ort  should  be  1/6  wl-  and  that  at  least  suffi- 
cient steel  to  fulfill  the  requirements  of  a  moment  equal 
to  1/18  wl-  shall  be  used  over  the  support.  Such  re- 
commendations have  led  inexperienced  and  commercial 
designers  to  become  "expert  jugglers"  of  moments, 
making  them  whatever  seem  best  to  suit  their  needs. 
In  fact,  more  faulty  designs  can  be  traced  to  this  prac- 
tice than  to  any  other  one  cause. 

It  does  not  require  much  demonstration  t(j  i)rove 
that  continuous  action  cannot  be  obtained  by  using  a 
centre  moment  of  1/9  wP  and  a  moment  of  1/18  wP 
over  the  su])i)ort  (as  the  total  moment  of  1/6  vvP  re- 
(|uires).  In  such  a  case  the  steel  over  the  supports 
will  be  greatly  f)verstressed  and  cracks  will  occur  over 
the  sujjports  and  the  beam  approach  the  condition  of 
a  simple  beam,  ])rovided,  of  course,  that  the  ends  arc 
supjjorted.  Finally,  it  can  be  said  that  it  is  impossible 
to  obtain  any  desired  distribution  at  centre  and  sup- 
ports by  the  simple  variation  of  reinforcement.  The 
laws  of  mechanics  govern  these  things,  not  the  whims 
and  desires  of  the  designer. 

The  effect  of  eccentric  loading  on  columns  should 
be  considered,  but  to  arrive  at  a  mathematically  cor- 
rect solution  of  the  problem  is  practically  impossible 
on  account  of  the  number  of  variables  which  must 
necessarily  be  considered.  Ordinarily  in  buildings 
where  the  extent  of  the  live  load  is  very  indefinite  it 
will  generally  be  found  satisfactory  to  reduce  the  unit 
stress  in  exterior  columns  to,  say,  }i  or  2/3  of  the  aver- 
age unit  stress  used  for  interior  columns,  depending 
upon  the  type  of  construction,  for  to  compute  the 
stresses  due  to  eccentricity  for  the  great  variety  of 
conditions  of  loading  which  might  occur  is  not  justifi- 
able. In  structures  in  which  a  definite  condition  of  live 
load  is  to  be  maintained  at  all  times  the  effect  of  eccen- 
tricity should  be  carefully  looked  into.  The  best  treat- 
ment of  the  subject  of  eccentric  loading  considerations 
on  columns,  in  the  writer's  opinion,  is  found  in  Rein- 
forced Concrete  Design,  by  Faber  &  Bowie. 

When  a  beam  centres  a  wall  column  and  is  con- 
sidered to  be  continuous  or  partially  so,  the  result  is 
that  additional  bending  is  thrown  into  the  column,  or, 
in  other  words,  the  eccentricity  is  increa.sed,  and  pro- 
vision should  be  made  therefor  in  the  design  of  the 
colunm. 

In  regard  to  the  last  question,  this  has  practically 
been  answered  in  the  foregoing.  If  a  beam  is  con- 
sidered as  freely  su])ported  and  designed  as  such  (there 
is  no  reinforcement  ])laccd  in  top  of  .supports),  the  ec- 
centricity on  columns  will  not  be  so  great  as  if  the 
beam  is  designed  as  continuous  or  ])artially  so.  There- 
fore if  no  i)rovision  is  to  be  made  in  colunm  to  care 
for  the  bending  due  to  eccentricity,  beams  should  not 
be  designetl  as  continuous  or  partially  continuous  at 
the  support.  This,  however,  is  not  good  or  economical 
design,  for  it  would  probably,  in  most  cases,  require 
no  more  steel  to  design  beams  as  continuous  and  to 
strengthen  the  colunms  to  care  for  the  eccentric  load 
imposed,  than  tt)  ilesign  the  beams  as  simply  support- 


ed and  not  strengthen  the  columns.  Reinforced  con- 
crete from  its  very  nature  tends  to  act  as  monolithic 
or  continuous  and  theref<jre,  wherever  possible,  ad- 
vantage should  be  taken  of  this  characteristic,  for  this 
is  the  distinguishing  mark  of  the  m<jst  advanced  re- 
inforced concrete  design. 


The  C.P.R.  Rogers  Pass  Tunnel 

Progress  on  the  Rogers  I'ass  tunnel  of  the  Can- 
adian Pacific  Railway  has  been  very  satisfactory.  It 
will  be  remem1)ered  that  this  5-mile  double-track  is 
being  driven  from  intermediate  headings  reached  by 
crosscuts  from  a  jnoneer  tunnel  or  heading  parallel 
to  but  outside  the  line  of  the  main  tunnel.  The  pioneer 
heading  has  been  completed  and  there  remain  to  be 
driven  2.05  miles  of  main  heading  and  3.31  miles  of 
enlargement  to  the  double-track  section.  The  con- 
crete lining  of  the  earth  section  is  nearly  completed, 
and  it  is  expected  that  the  concreting  of  that  portion  of 
the  rock  section  which  requires  lining  will  be  finished 
during  this  year.  The  tunnel  will  probably  he  com- 
jdeted  and  ready  for  o])eration  in  September,  1916.  The 
progress  made  during  1915  is  given,  from  a  statement 
furnished  by  Foley  Bros.,  Welch  &  Stewart,  the  con- 
tractors. A  C.  Dennis  is  superintendent  for  the  con- 
tractors. 

, — -   East  End  ^  , West  End  , 

Enlarsc-  EnUrn- 

Pioneer       Main       ment  for  Pioneer       Main  nient  for 

Head-        Head-       Double     Head-  Head-  iJoable 

1915                   ing.  Ft.     ing.  Ft.       Track     ln«.  Ft.  Ing.  Fu  Track 

January    . .    . .    592            443            443            932  699  210J 

February     ...    620           440           422           650  634  247 

March 595           196*         379           617  752  413 

April 751           442           553           569  741  588 

May 658           417           718           730  618  685 

June 776           471           659           808  393  729 

July 682            538            726            731  »69t  818 

•Half-month.     fTwo  headings.     JTitnbered. 


The  contract  for  the  first  water  storage  project 
of  the  Streams  Commission  of  the  Province  of  Quebec 
was  awarded  recently.  This  development  provides 
for  a  storage  reservoir  of  a  capacity  of  160,000.000,000 
cu.  ft.  The  primary  object  is  the  regulation  of  the  flow 
of  the  St.  Maurice  River.  The  contract  was  awarded 
to  the  St.  Maurice  Cortstruction  Company,  Limited,  at 
about  $1,425,000,  but  it  is  reported  that  the  actual  con- 
struction will  be  done  by  Fraser,  Brace  &  Company, 
Limited,  Montreal,  Que.  The  storage  dam  will  be  of 
the  gravity  type  constructed  of  mass  cyclopean  mason- 
ry. It  will  have  a  total  length  of  about  1.720  feet,  a 
maximum  height  of  SO  feet,  and  a  width  of  20  feet  at 
the  crest.  The  spillway  jxirtion  will  have  a  total  length 
of  iS65  feet.  The  bulkhead  section  of  the  dam  will  be 
about  435  feet  in  length  with  a  base  width  of  60  feet. 


One  of  the  recent  developments  in  the  way  of 
builders'  hardware  is  a  screwless  hinge  which  has  two 
steel  projections  on  each  end.  On  the  end  ne.xt  to 
the  door  stop  there  is  a  straight  steel  projection  that 
enters  the  wood  and  on  the  other  end  of  the  hinge 
there  is  a  clamp  projection  that  enters  the  door  cas- 
ing. These  projections  or  hooks  coimteract  and  offer 
the  same  resisting  and  holding  force  that  the  screw 
offers  to  the  hinges.  Besides  doing  away  with  the 
use  of. nails  and  screws,  the  statement  is  made  that  if 
gives  the  hinge  a  much  neater  appearance  than  those 
of  ordinary  construction. 
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Expansion  Joint  for    Reinforced   Concrete 
Aqueduct 

THE  accompanying  illustration  shows  a  form  of 
expansion  joint  adopted  by  Mr.  W.  G.  Chace, 
Chief  Engineer  of  the  Greater  Winnipeg  Wa- 
ter District,  for  a  reinforced  concrete  aqueduct 
84%  miles  long,  with  a  capacity  of  85  million  gallons 
a  day. 

In  the  construction  of  this  work,  the  invert  is  laid 
first  in  15  ft.  lengths,  and  between  the  ends  expansion 
strips  of  20-gauge  copper,  6  in.  wide,  are  placed,  ex- 
tending across  the  full  width  of  the  joint.  East  strip 
is  bent  along  the  centre  to  form  a  Yi-in.  ofifset,  occur- 
ring exactly  on  the  joint  between  the  concrete  sur- 
faces. After  the  invert  has  set,  the  arch  is  moulded 
upon  it  in  45-ft.  lengths,  the  joint  joints  being  over 
every  joint  in  the  invert.  In  the  8-ft.  diameter  cir- 
cular section  of  the  aqueduct  the  expansion  joints  are 
spaced  30  ft.  apart. 

The  fundamental  idea  of  the  joint  is  that  the  effect 
of  contraction  in  the  concrete  will  merely  be  to  open 
the  copper  offset  without  tending  to  break  the  bond 
between  the  anchorage  surfaces  of  the  concrete  and 
the  copper.  With  the  object  of  preventing  any  per- 
colation through  the  horizontal  joints  between  the  in- 


DL^n  or  irwCQ-r  jif  O-S 
Details  of  expansion  joint. 


vert  and  the  arch  above,  strips  oi  \}i  in.  by  }i  in. 
white  pine  are  built  into  the  concrete  throughout  the 
length  of  the  aqueduct,  as  shown  at  B,  and  care  is 
taken  to  protect  the  joint  until  the  concrete  has  thor- 
oughl}'  hardened. 


Transverse  Joints  in  Brick  Pavements 

IT  has  been  customary. in  the  past  to  provide  both 
longitudinal  and  transverse  bituminous  expansion 
cushions  in  grout-filled  brick  pavements,  but  re- 
cent practice  has  demonstrated  that  the  trans- 
verse cushions  may  be  advantageously  otnitted  if  pro- 
per longitudinal  cushions  are  provided.  This  is  the 
opinion  expressed  by  Vernon  M.  Pierce  and  C.  H. 
Moorefield,  of  the  U.  S.  Office  of  Public  Roads.  The 
principal  objection  to  the  use  of  transverse  expansion 
cushions  is  based  on  the  fact  that  the  material  com- 
posing the  cushions  frequently  softens  during  warm 
weather  and  runs  out  toward  the  curb,  thus  leaving 
the  edges  of  the  adjoining  brick  exposed  to  destructive 
impact  from  the  wheels  of  passing  vehicles.  Even  if 
the  cushion  consists  of  a  material  which  does  not  run 
in  warm  weather,  it  is  necessarily  softer  ♦:han  the  brick, 
and  the  natural  result' is  still  the  development  of  un- 
evenness  in  its  immediate  vicinity.  No  such  objection 
can  exist  concerning  longitudinal  expansion  cushions, 
however,  if  they  are  placed  adjacent  to  the  curbs  and 
constructed  of  proper  material.     They  not  only  fur- 


nish a  means  for  the  pavement  to  expand  and  contract 
with  changes  in  temperature,  but  they  also  eliminate 
to  a  large  extent  the  disagreeable  rumbling  which  has 
been  so  frequently  associated  with  grout-filled  brick 
pavements.  The  bituminous  material  of  which  the 
expansion  cushions  are  made  should  be  such  as  to 
remain  firm  in  summer  and  not  to  become  brittle  in 
winter.    It  should  also  posses  the  quality  of  durability. 

Expansion  cushions  should  be  provided  for  at  the 
time  the  brick  are  laid  by  placing  a  board  of  the  re- 
quired thickness  on  edge  adjacent  to  each  curb.  Small 
iron  wedges  may  be  inserted  between  the  curb  and 
the  board  at  the  time  the  board  is  set.  These  wedges 
may  be  readily  loosened  and  removed  after  the  bricks 
have  been  laid  and  grouted,  and  may  consequently  be 
made  to  facilitate  the  removal  of  the  board. 

The  proper  thickness  for  expansion  cushions  is  a 
matter  concerning  which  much  difference  of  opinion 
exists  among  highway  engineers.  Some  engineers  ad- 
vocate a  minimum  thickness  of  1  inch,  while  others 
claim  to  have  secured  their  best  results  by  using  ex- 
pansion cushions  having  a  minimum  thickness  as  low 
as  3/s  in.  for  very  narrow  pavements.  It  is  generally 
agreed  that  the  thickness  of  the  cushion  should  vary 
with  the  width  of  the  pavement.  The  following  sug- 
gestions for  proportioning  the  cushion  are  offered  as 
being  fairly  representative  of  the  best  practice : 

For  a  20-ft.  roadway  the  cushion  thickness  should 
be  Yz  in.,  for  20  to  30-ft.  widths,  %  in. ;  for  30  to  40-ft. 
widths,  1  in.,  and  for  widths  over  40  ft.,   I14  in- 


Field  Testing  of  Concrete 

IN  the  past  engineers  and  contractors  have  not  been 
sufficiently  concerned  with  the  actual  strength 
of  the  concrete  entering  into  structures,  says  a 
writer  in  Engineering  and  Contracting,  comment- 
ing editorially,  they  have  been  content  to  accept  the 
results  of  laboratory  tests  of  the  cement  and  of  a 
few  samples  of  concrete,  and  have  not  given  sufficient 
attention  to  the  quality  of  the  aggregates  being  fur- 
nished from  time  to  time  or  to  the  methods  used  in 
mixing  and  placing  the  concrete.  That  the  import- 
ance of  these  factors  is  being  more  generally  realized 
is  evidenced  by  the  field  tests  which  are  being  required 
on  several  important  construction  jobs  now  under  way. 
That  such  tests  are  feasible  and  worth  while  can  hardly 
be  questioned,  especially  on  jobs  extending  over  a  con- 
siderable period.  The  Massachusetts  Institute  of 
Technology  buildings  and  the  Welland  ship  canal  are 
two  important  contracts  on  which  field  tests  of  con- 
crete are  required.  In  view  of  the  fact  that  the  en- 
gineers in  charge  of  these  projects  have  been  com- 
pelled to  originate  their  own  methods  of  collecting 
samples  of  concrete  and  of  testing  these  samples  the 
following  statements  are  pertinent : 

On  the  Massachusetts  Institute  of  Technology  job 
two  field  samples  are  taken  regularly  on  each  section 
of  the  work  at  least  four  times  a  week  for  tests  at  14 
and  28  days,  both  samples  being  taken  from  the  same 
batch.  Wherever  possible  the  samples  are  taken  di- 
rectly from  place;  but  for  beams,  columns  and  gird- 
ers, where  this  is  impracticable,  they  are  obtained  from 
the  barrow  before  placing.  The  concrete  is  shovelled 
into  two  14-quart  galvanized  iron  pails,  remixed  to 
eliminate  any  segregation  of  materials  due  to  carry- 
ing from  the  work,  and  poured  into  iron  molds  em- 
bedded in  moist  sand.  The  maximum  and  minimum 
temperatures  are  recorded  every  day.  For  mass  con- 
crete, where  the  size  of  aggregate  runs  up  to  2  or 
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214  i'ls.,  the  samples  are  cast  in  8  x  16rin.  cylinders; 
hut  for  the  superstructure  concrete,  where  the  largest 
size  of  aggrgeate  is  not  over  ]'/>  ins.,  6  x  6  x  12-in. 
prisms  are  cast.  The  bottom  of  each  mold  is  formed 
of  a  J^-in.  iron  plate,  and  the  concrete  is  tamped  in 
the  mold  with  a  6-in.  ice  chopper.  Each  sample  is 
given  one  tamp  on  each  face  and  four  tamps  at  90  deg. 
in  the  centre.  The  time  given  to  dumping  into  the 
molds  and  tamping  d(jes  not  exceed  five  minutes.  Just 
previous  to  the  initial  set  the  top  surfaces  are  care- 
fully trowelled  with  a  plasterer's  trowel  to  obtain  a 
uniform  bearing  in  the  compression  machine.  After  48 
hours  the  blocks  are  removed  from  the  sand,  taken 
from  the  molds,  and  reburied  in  moist  sand  until  the 
day  before  they  are  tested.  The  following  results  of 
some  tests  made  on  this  work  are  of  interest :  'l"he 
average  compressive  strength  of  the  1 :2 :4  concrete  at 
14  days  was  1,640  lbs.  per  square  inch,  while  that  of 
the  l-.V/z'-i  concrete  at  the  same  age  was  2,008  lbs. 
[)er  square  inch.  At  28  days  the  average  compressive 
strength  of  the  1 :2:4  concrete  was  2,110  lbs.  per  sc[uare 
inch  and  that  of  the  1  :lj/i:3  concrete  at  the  same  age 
2,520  lbs.  per  square  inch — each  value  being  the  aver- 
age of  about  90  specimens.  It  is  thus  seen  that  the 
average  increase  in  strength  from  14  to  28  days  for 
the  1:2:4  concrete  was  23  per  cent.,  while  for  the 
l:lJ/2:3  concrete  this  increase  was  25  per  cent. 

The  value  of  this  system  of  sampling  and  testing 
was  shown  at  the  beginning  of  the  job.     Some  of  the 


test  specimens  of  the  1 :2 :4  concrete  gave  low  values, 
and  the  method  ol  handling  the  concrete  was  changed 
at  once,  with  the  result  that  subsequent  specimens 
gave  proper  strengths.  The  im|Kjrtance  of  making 
periodic  tests  of  the  aggregates  was  realized  by  the 
engineers  in  charge  of  this  work,  and  an  insj^cctor  was 
sent  to  the  sand  bank  at  regular  intervals  to  obtain 
samples,  which  were  sent  to  the  laboratory  for  testing. 

In  building  the  concrete  structures  of  the  Welland 
shij)  canal  it  is  required  that  field  samples  of  con- 
crete be  taken  during  the  progress  of  the  work.  These 
samples  are  made  into  beams  4^  ins.  wide,  3^^  ins. 
deej),  and  3  ft.  long,  for  testing  at  specified  ages.  This 
work  is  being  done  at  the  field  office  of  each  section, 
the  tests  being  made  on  a  special  machine  designed 
for  the  purpose.  This  machine,  which  can  be  con- 
structed at  a  low  cost,  has  given  satisfactory  results. 

On  contracts  which  extend  over  a  considerable 
l)eriod,  field  testing  is  a  logical  procedure,  and  we  be- 
lieve it  will  soon  come  into  general  use.  The  necessity 
of  determining  the  quality  of  the  concrete  which  is  go- 
ing into  a  structure  has  long  been  felt,  and  field  test- 
ing will  do  much  to  insure  a  more  thorough  testing  of 
the  aggregates  as  well  as  better  mixing  and  placing 
methods.  The  formulation  of  a  satisfactory  set  of  in- 
structions is  essential  to  the  general  adoption  of  field 
testing,  and  it  is  gratifying  to  note  that  a  sub-com- 
mittee of  the  American  Society  for  Testing  Materials 
has  been  assigned  this  work. 


Reinforced  Concrete  Pavements  and  Roadways 

By  B.  S    Pease 


THE  subject  of  Reinforced  Concrete  Pavements 
and  Roadways  should  receive  special  atten- 
tion from  consulting  engineers,  contractors, 
city  officials  and  taxpayers  for  two  main  rea- 
sons. First,  very  little  if  any  information  up  to  the 
present  time  has  been  printed  regarding  this  type  of 
pavement  either  by  the  press,  the  engineering  period- 
icals, or  by  local  or  national  societies,  and  therefore 
full  realization  is  given  to  the  prospect  of  and  the 
necessity  for  careful  study  and  criticism  of  the  opin- 
ions here  expressed ;  second,  the  actual  necessity  for 
the  use  of  reinforcement  in  concrete  pavements  in 
order  to  secure  the  proper  results  under  varying  con- 
ditions. 

The  subject  of  plain  concrete  ])avements  has  been 
very  carefully  studied  and  the  results  of  actual  con- 
struction have  received  due  consideration.  It  has 
been  definitely  shown  that  a  pavement  with  a  concrete 
wearing  surface  is  low  in  first  cost,  gives  but  slight 
resistance  to  traffic,  affords  a  good  foothold  even  on 
grades  up  to  8  per  cent.,  and  its  sanitary  qualities  and 
favorableness  to  traffic  are  of  the  highest  quality.  As 
to  its  maintenance  cost,  the  limited  experience  shows 
that  it  is  lower  than  any  other  type  of  pavement  sur- 
face. As  stated  previously,  a  great  deal  of  thought 
and  discussion  has  been  given  to  this  form  of  a  wear- 
ing surface  for  street  and  roadway  pavements  with 
the  result  that  a  decision  has  been  reached  as  to  the 
proper  mixture,  manner  of  mixing,  (piality  of  mater- 
ials and  methods  of  handling  the  same.  There  has 
been,  however,  a  universal  knowledge  that  there  is 
one  great  objection  to  this  material  and  that  is,  the 
natural  tendency  for  the  formation  of  cracks. 

Assuming  the  proper  mixture,  construction,  etc., 
•  From  a  paper  before  TuVAwerican  Concrete  JiiBtltute. 


there  are  three  main  causes  for  crack  formation, 
namely,  poor  foundation,  contraction  during  the  set- 
ting period,  and  expansion  due  to  temperature 
changes.  The  proper  methods  for  improving  the 
foundation  are  now  standardized,  but  many  times 
there  are  local  conditions  that  make  it  impossible  to 
foHow  such  standards.  In  other  words,  the  soil  itself, 
either  for  natural  or  artificial  reasons,  may  be  of  such 
poor  quality  that  it  is  impossible  to  secure  the  proper 
results  by  any  of  these  methods.  The  question  then 
is,  assuming  their  poor  foundation,  how  to  properly 
construct  the  pavement  so  that  good  results  may  be 
obtained. 

It  has  been  definitely  shown  that  concrete  will  con- 
tract during  the  setting  period,  the  amount  depending 
upon  the  presence  of  moisture,  the  proportion  of  the 
mixture,  and  the  temperature.  It  is  the  custom  in 
specifications  to  state  that  the  foundation  shall  be 
sprinkled  prior  to  the  depositing  of  the  concrete  so 
that  the  water  in  the  mixture  will  not  be  absorbed 
by  the  soil.  This  is  undoubtedly  a  very  good  precau- 
tion, but  at  the  same  time  it  does  not  absolutely  pre- 
vent a  loss  of  the  water  in  the  concrete.  If  this  loss 
should  be  sufficient  to  reduce  the  amount  of  water 
below  what  is  necessary  to  produce  hardening  by 
unitin^g  with  the  cement,  the  finished  construction  is 
undoubtedly  weakened ;  but  in  any  event  the  less  the 
amount  of  water,  the  greater  is  the  amount  of  con- 
traction. The  results  of  tests  show  an  average  de- 
crease in  volume  during  the  setting  period  approxi- 
mately equivalent  to  a  change  due  to  a  variation  of 
100  deg.  of  temperature.  It  is  not  necessary  to  argue 
the  point  regarding  the  change  in  volume  due  to  tem- 
perature changes,  it  being  only  necessary  to  mention 
that  such  changes  do  occur. 
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Assuming  that  cracks  do  form  in  the  concrete  sur- 
face, what  are  the  effects?  Cracks  formed  by  con- 
traction will  fill  with  dirt,  grit,  or  other  non-compres- 
sible material  and  prevent  expansion  at  a  later  time 
when  such  expansion  is  necessitated  by  an  increase 
in  temperature.  Therefore  the  beneficial  effect  of  pre- 
constructed  expansion  joints  will  be  minimized ;  in 
fact  this  effect  may  be  sufficient  to  entirely  destroy 
the  possibility  of  expansion. 

The  study  that  has  been  given  to  the  proper  con- 
struction of  expansion  joints  shows  that  such  joints 
must  be  protected  to  prevent  the  wearing  aw;iv  ot 
there  sharp  and  brittle  edges  by  the  action  of  wheel 
loads  and  horses'  hoofs.  If  it  is  proper  to  say  that  the 
artificial  joints  will  early  show  wear,  is  it  not  as 
proper  to  say  that  the  same  results  will  fillow  for 
those  joints  that  have  been  naturally  formed  due  to 
natural  causes?  The  final  effect  of  these  cracks  in 
addition  to  being  disagreeable  to  ride  over  and  to  their 
unsightliness,  will  be  to  very  materially  decrease  the 
life  of  the  pavement. 

The  next  question  to  consider  is  how  to  prevent 
the  formation  of  cracks  in  concrete  pavements.  Some 
have  tried  the  plan  of  building  the  pavement  in  small 
units  with  expansion  or  contraction  joints,  but  exper- 
ience has  shown  that  this  method  is  expensive,  un- 
sightly and  not  durable.  It  has  been  conceded  by 
those  familiar  with  this  construction  that  the  joint 
even  when  properly  protected  by  means  of  steel  plates 
is  the  weak  portion  of  the  wearing  surface  and  that 
it  is  here  where  the  surface  will  first  break  down  and 
show  deterioration.  Another  means  of  prevention  or 
rather  a  means  of  taking  care  of  cracks  that  have 
formed  is  to  fill  them  with  an  asphalt  preparation,  the 
object  being  to  prevent  sand  or  other  hard  substances 
from  entering  the  joint  and,  in  addition,  to  give  at 
least  a  partial  support  to  the  sharp  brittle  edges.  This 
method  requires  a  certain  amount  of  expense,  the  pro- 
tection to  the  edge  of  the  joint  is  questionable  and 
the  result  is  unsightly,  at  least  for  city  pavements. 

The  Use  of  Reinforcement 

The  more  recent  method  for  the  prevention  of 
cracks  is  to  use  reinforcement  of  a  sufficient  amount 
and  properly  placed,  depending  upon  the  conditions. 
So  far  as  can  be  determined  reinforcement  was  first 
used  in  a  concrete  street  pavement  in  1910,  and  the 
results  obtained  since  then  certainly  warrant  consid- 
eration by  those  interested,  which  is  the  case  as  shown 
by  the  rapid  increase  in  the  number  of  municipalities 
that  have  constructed  pavements  of  this  type.  An 
examination  of  available  records  will  show  that  in 
1910  two  municipalities  in  one  state  used  reinforce- 
ment in  their  concrete  pavement,  while  in  1913  at 
least  56  municipalities  in  15  different  states  contained 
construction  of  this  type.  One  and  two-course  con- 
struction has  been  used  in  about  equal  proportions. 

In  regard  to  the  necessity  for  and  the  effect  of  the 
use  of  reinforcement,  consider  those  pavements  that 
will  be  laid  on  a  foundation  of  questionable  quality. 
The  necessity  for  the  use  of  a  reinforcement  to  give 
structural  strength  to  the  slab  is  evident  regardless 
of  whether  such  foundation  is  poor  in  spots  or  whether 
the  entire  area  shows  unsatisfactory  conditions.  If 
the  foundation  consists  of  filled  material,  it  is  almost 
impossible  even  by  the  use  of  a  heavy  road  roller  to 
secure  a  foundation  that  will  not  settle  at  some  future 
date.  As  it  is  impossible  to  determine  how  much  and 
where  such  settlement  will  take  place,  the  logical 
suggestion  is  to  usq  reinforcement  so  that  the  pave- 


ment will  act,  as  a  unit  and  in  this  way  prevent  the 
formation  of  the  destructive  cracks. 

If  it  is  impossible  to  properly  drain  the  founda- 
tion, thus  allowing  accumulation  (jf  moisture,  the  re- 
sults will  be  disastrous  if  no  reinforcement  is  used. 
During  a  rainy  period  water  will  accumulate  near  the 
outer  edges,  the  pavement  will  settle  under  traffic 
loads  because  of  this  softened  condition  and  cracks 
will  form  first  in  the  top  surface.  During  freezing 
weather  the  soil  will  expand  because  of  the  presence 
of  water,  thus  raising  the  outer  edge  and  causing 
cracks  to  form  at  the  lower  side  of  the  slal),  and  to 
prevent  these  cracks  reinforcement  should  be  plnced 
as  near  to  the  bottom  as  possible  and  yet  secure  suffi- 
cient protection  to  preventrusting. 

This  latter  condition,  however,  is  one  that  can  and 
should  be  guarded  against  by  proper  drainage,  and  it 
is  not  the  intention  to  advocate  the  use  of  reinforce- 
ment to  take  the  place  of  proper  drainage  when  such 
construction  is  possible.  Therefore  the  only  logical 
reason  for  placing  the  reinforcement  at  the  bottom  of 
the  slab  is  to  add  structural  strength  to  the  slab  placed 
over  filled  ground  that  cannot  be  properly  compacted 
by  methods  that  are  or  should  be  familiar  to  all  en- 
gineers. 

In  the  construction  of  country  roads  the  widtii 
will  usually  be  such  that  a  part  of  the  metal  will  ex- 
tend outside  of  the  old  beaten  track  and  therefore  the 
foundation  will  be  more  compact  under  the  center 
portion,  even  if  the  center  be  scarified  and  re-rolled 
it  will  be  almost  impossible  to  secure  a  uniform  re- 
sult. This  condition  in  itself  will  allow  a  settlement 
at  the  outer  edges  and  cracks  will  form  longitudinally 
unless  suitable  reinforcement  is  used  near  the  top  of 
the  pavement. 

Owing  to  the  absence  of  sufficient  strength  in  tlie 
concrete  during  the  setting  period,  it  is  impossible 
to  conceive  how  a  movement  of  the  pavement  over 
the  foundation  because  of  the  contraction  of  the  set- 
ting cement  is  to  be  accomplished.  This  being  the 
case  the  assumption  naturally  is  that  the  concrete  con- 
tains thousands  of  invisible  cracks  which  will  decrease 
its  strength  unless  a  reinforcement  is  included  to  pre- 
vent such  cracks  from  opening  up  to  any  extent.  When 
a  pavement  contracts  because  of  a  reduction  in  tem- 
perature, cracks  will  form  at  more  or  less  regular  in- 
tervals, the  distance  between  such  cracks  depending 
upon  the  tensile  strength  of  the  concrete.  It  is  for 
this  reason  that  many  engineers  advocate  a  certain 
definite  and  close  spacing  of  expansion  joints.  At 
the  same  time  they  concede  that  these  joints  are  the 
weak  spots  in  the  pavement;  therefore  if  some  other 
method  of  construction  could  be  used  so  that  the 
number  of  these  joints  can  be  reduced,  such  a  method 
should  receive  consideration.  As  concrete  in  itself  has 
no  dependable  tensile  strength,  it  is  necessary  to  in- 
clude a  reinforcement  to  supply  this  deficiency.  For 
several  reasons  the  practice  has  been  to  place  tliis  rein- 
forcement near  the  top  of  the  slab. 

For  a  two-course  pavement  the  logical  position  is 
between  the  base  and  wearing  courses  where  it  will 
not  only  resist  expansion  and  contraction  of  the  en- 
tire slab  but  will  al.so  act  as  a  connecting  link  be- 
tween two  bodies  of  concrete  having  a  different  mix- 
ture of  the  ingredients,  and  in  addition  it  will  prevent 
the  formation  of  cracks  along  the  crown  of  the  pave- 
ment where  experience  shows  cracks  almost  invari- 
ably form  in  pavements  that  are  not  reinforced. 

For  single-course  work  the  reinforcement  is  usu- 
ally placed  about  two  inches  below  the  surface.     Al- 
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Ihoiif^li  this  type  is  called  sinjifle-cmirse,  it  oi  necessity 
must  1)C  |)laced  in  two  courses'  or  layers  in  order  to 
incliKle  tlie  reinforcement. 

Amount  of  Reinforcement  to  Use 

The  aniouiil  ol  reinforcement  to  use  may  vary  with 
conditions,  some  of  which  must  be  determined  by  the 
enj^ineer  at  the  time,  but  a  careful  study  of  existin},' 
reinforced  concrete  pavements  with  special  reference 
to  the  amount  f)f  reinforcement  used  shows  that  it  is 
[)ossible  to  s])ecify  the  amount  rec|uired  in  the  avciaj^e 
construction  without  kncjwiuf^  all  the  conditions.  For 
country  roads  if  the  expansion  joints  are  placed  not 
to  exceed  30  ft.  centres,  a  reinforcement  havinj^  a  sec- 
tional area  of  metal  of  at  least  .049  sq.  in.  pe.'  ft.  of 
width  crosswise,  and  .038  sq.  in.  lengthwise  cf  the 
I)avement,  will  furnish  sufficient  resistance  to  prevent 
cracks  due  to  shrinkas^e  durin;.^  setting,  expansion  i.r 
contraction  from  tem])erature  changes,  or  to  any  or- 
dinary ine(|uality  of  the  foundation  soil. 

The  subject  of  proper  s])acing  of  expansion  joints 
should  be  studied  in  connection  with  the  reinforce- 
ment for  the  reason  that  the  greater  the  spacing  of 
joints  the  greater  should  be  the  amoimt  of  longitudi- 
nal reinforcing  metal. 

I'ast  experience  points  to  the  fact  that  the  i)rincipal 
change  in  the  length  of  a  concrete  pavement  is  a  con- 
traction and  although  the  metal  has  approximately 
the  same  coefficient  of  ex()ansion  as  concrete  and 
therefore  will  change  in  length  about  th  e  same 
amount  as  the  concrete,  it  will  prevent  the  total  short- 
ening effect  from  being  localized  at  definite  intervals 
and  will  distribute  the  total  change  into  innumerable 
small  and  iuvisiijle  cracks  that  will  not  decrease  the 
wearing  (pialities  of  the  tinished  pavement,  ff  the 
expansion  joints,  are  spaced  at  a  greater  distance  than 
30  ft.  the  amount  of  longitudinal  reinforcement  should 
be  increased  to  at  least  0.1  sq.  in.  per  ft.  width  for 
spacing  up  to  100  ft.  It  is  believed  that  by  the  addi- 
tion of  a  sufficient  amount  of  longitudinal  reinforce- 
ment, it  would  be  possible  to  construct  the  roadway 
without   any   expansion   jointswhatever. 

I'Or  street  pavements  the  early  practice  was  to  use 
a  very  light  reinforcement,  but  the  more  recent  ones 
have  made  use  of  a  heavier  material  even  for  close 
spacing  of  expansion  joints.  In  fact  the  tendency 
now  is  to  increase  the  weight  of  reinforcement,  and 
since  this  item  is  small  in  comparison  to  the  total  cost 
of  the  finished  work,  it  would  appear  to  be  poor  econ- 
omy to  use  a  light  material  when  for  a  slight  addi- 
tional expense  a  proper  construction  can  be  assured. 
The  average  cost  for  the  reinforcement  in  place  ready 
for  concreting  varies  from  $.07  to  $.15  per  sq.  yd., 
depending  upon  the  weight  of  reinforcement  used. 
The  same  recommendations  and  the  reasons  therefor 
that  have  been  given  for  necessary  reinforcement  for 
country  roads  will  also  api)ly  to  city  pavement  with 
the  cxcei)tiou  that  regardless  of  the  weight  of  rein- 
forcement used,  expansion  joints  will  be  required  at 
all  street  and  alley  intersections  or  wherever  con- 
nected with  any  permanent  rigid  construction. 

In  order  that  the  reinforcement  shall  give  the  best 
results,  the  various  members  of  which  it  is  composed 
should  be  closely  spaced  so  as  to  give  a  i)ro])er  dis- 
tribution of  the  metal.  The  luetal  should  also  have 
a  high  tensile  strength  and  should  be  low  in  cost  of 
installation. 


year  in  Webster  County  just  east  of  Fort  Dodge.  'I'hc 
road  is  for  the  purjjo.se  of  testing  out  the  gravel  along 
modern  lines  to  meet  hard-surfacing  conditions.  It 
is  to  be  a  joint  affair  partici]>ated  in  by  the  city,  county, 
State  Highway  Commission  and  the  good  roads  sec- 
tion of  the  Engineering  Experiment  Station  at  Iowa 
State  College.  The  road  will  be  16  ft.  wide,  8  ins. 
thick  in  the  centre  and  16  ins.  at  the  sides.  Frequent 
tests  will  insure  the  prcjper  proportions  of  gravel  and 
clay  binder.  A  coat  of  oil  will  proI)al)ly  be  applied 
one  or  two  mf)nths  after  con>^tru<-ti<)ii  Iri-i  been  com 
pleted. 


The   Inspection   of  a   Building  Job 

"One  of  the  great  problems  which  the  contractor 
has  to  face,"  says  Leonard  C.  Wason,  in  a  paper  read 
before  the  Boston  Society  of  Civil  Engineers,  "is  that 
of  the  inspector  who  represents  the  engineer  on  the 
work.  A  thoroughly  competent  inspector  is  a  great 
help  to  the  contractor  and  very  beneficial  in  the  results 
obtained ;  an  incompetent  one  is  exactly  the  reverse." 
Mr.  Wason  points  out  some  of  the  important  qualifica- 
tions which  the  ideal  inspector  must  have — an  even 
temper  not  easily  ruffled,  a  considerate  yet  firm  atti- 
tude, always  diplomatic  and  capable  of  performing  his 
duties  acceptably  to  his  employer. 

"The  superintendent  for  the  contractor  is  neces- 
sarily better  inf(jrmed  and  better  trained  in  construc- 
tion— an  executive  who  is  constantly  directing  others 
and  is  quick  to  resist,  for  the  good  of  the  service,  in- 
subordination or  usurpation  of  the  duties  for  which  he 
is  held  to  strict  account  by  his  employer.  Trained  to 
be  an  autocrat,  his  temperament  does  not  take  kindly 
to  being  bossed  by  another  man  admittedly  with  less 
experience." 

It  is  evident  that  the  inspector  must  not  consider 
it  a  personal  affront  when  his  orders  are  overruled. 
He  will  make  some  mistakes  which  the  engineer  will 
correct — many  more  which  his  chief  will  never  hear 
about,  although  they  make  unnecessary  expense  and 
may  affect  his  chief's  professional  reputation.  He  is 
put  in  a  trying  position,  the  most  frequent  cause  of 
friction  in  other  men.  His  most  common  mistake  is 
in  giving  the  workmen  orders  direct.  It  is  only  by  fol- 
lowing his  own  duties  and  those  alone  that  satisfactory 
results  are  obtained  and  the  expense  of  the  job  kept 
within  limits. 


Gravel  is  about  the  only  hard-surfacing  material 
Iowa  has,  and  an  exiicricnccd  two-course  water-bound 
road  lJ4  miles  long  oi  that  material  will  be  built  this 


Over  51,000,000  gal.  of  water  were  used  during 
1914  in  Milwaukee,  Wis.,  in  an  effort  to  clear  the 
water  mains  of  an  accumulation  of  sand  carried  into 
the  system  during  forty  years  of  operation.  A  special 
crew,  under  the  supervision  of  the  superintendent  of 
water  mains  division,  was  engaged  for  several  months, 
and  the  mains  were  flushed  at  ?77  diffe.-cnt  points. 
the  total  amount  of  water  used  being  nearly  35.000,000 
gal.  In  addition  to  the  work  done  by  this  special 
flushing  crew,  considerably  more  flushing  than  usual 
was  done  by  the  hydrant  inspectors  and  main.s-repair 
crew,  which  brought  the  total  amount  of  water  used 
to  nearly  52,000.000  gal.  While  ciuisiderable  dep<isits 
were  removed  in  this  way.  a  large  number  of  meters 
were  "sanded,"  and  a  considerable  number  of  com- 
plaints of  dirty  water  were  received,  owing  to  the 
fact  that  the  flushing  was  done  during  the  day  and 
the  house  services  used  while  the  water  was  in  a  state 
of  agitation.  Accordingly  it  has  been  recommended 
that  the  flushing  hereafter  be  done  at  night  while  the 
house  services  are  inactive. 
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Detailing  of  Frames  for  Modern   Residences 


MANY  of   the  more   pretentious   residences   o£ 
the  present  time  are  built  of  hollow-tile  and 
stuccoed    on    the    outside.     Owing  to  this 
hollow-tile  wall,  the  window  frames  must 
necessarily   be    constructed    in   a    somewhat   different 
manner  than  are  the  frames  for  a  brick  wall,  says  John 
Wavrek,  Jr.,  in  The  Woodworker.     Having  come  in 


SECTION  FIG.  lA  FIG  1-8 

Dormer    window  with  casement  sasli  swinging  inward. 

contact  with  various  makes  of  these  frames,  it  seems 
to  me  that  a  description  of  some  of  them  would  be 
of  interest. 

There  is  a  tendency  at  present  to  have  most  of  the 
second  and  third  floor  inside  finish  in  white.  Where 
this  is  the  case  it  is  desirable  to  use  basswood  or  pop- 
lar trim,  which  is  very  suitable  for  a  white  finish.  The 
pulley  stiles,  however,  should  be  made  of  some  harder 
wood ;  yellow  pine  is  used  very  extensively  for  this 
purpose.  In  order  to  show  the  inside  finish  alike  it  is 
necessary  to  construct  the  frame  so  that  this  result 
is  obtained.    In  the  sketches  herewith  several  different 
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TRIM  HAS  NO  SUPPORT 

FIG.  2 


FIG.  3A 

SECTION 

Window  frame  for  hollow-tile  wall. 


FIG.  3-8 


kinds  of  trim  are  shown  as  applied  to  modern  build- 


ings. 


Fig.  1  shows  the  method  of  building  a  dormer 
window  having  casement  sash  which  swing  inward. 
The  discussion  of  this  particular  frame  in  various 
journals,  from  time  to  time,  has  no  doubt  resulted  in 


producing  a  good  casement  frame.  When  the  sash  is 
hung  on  hinges  at  the  sides,  so  as  to  swing  outward, 
it  is  an  easy  matter  to  construct  a  water-tight  frame, 
comparatively  speaking.  But  there  is  an  objection  to 
such  a  frame,  for  it  is  imhandy  in  case  it  is  desired 
to  put  a  fly  screen  on  the  outside.  The  dormer  frame 
shown  is  designed  to  fulfil  this  requirement.  The 
sash  swing  inward,  and  the  method  of  construction  is 
such  that  the  frame  gives  good  satisfaction.  Fig.  1-A 
shows  part  outside,  and  Fig.  1-B  part  inside  elevation. 

Although  the  casement  frame  is  used  quite  often 
(and  it  has  some  features  which  appeal  to  most  peo- 
ple), the  double-hung  frame  possesses  several  advant- 
ages over  it,  and  for  my.  part  I  very  much  prefer  the 
latter.  But  since  the  casement  frame  is  still  with 
us,  and  no  doubt  will  be  for  some  time,  it  is  well  to 
make  it  in  the  best  possible  way. 

In  Fig.  3  is  shown  a  double-hung  window  frame 
of  special  make,  designed  for  a  hollow-tile  wall  with 
stucco  finish  outside.  Fig.  3-A  shows  part  outside,  and 
Fig.  3-B  part  inside  elevation.  Owing  to  the  large  size 
of  the  sash  the  frame  requires  a  large  weight-box.  In 
this  case  the  reveal  on  the  inside  is  6}^  in.  from  wall 
line  to  jamb. 

Fig.  2  shows  a  faulty  inside  trim  as  it  was  actually 
done  on  a  job  which  we  furnished  a  short  time  ago. 
The  inside  casing  was  plowed  as  shown,  and  naturally 


Window  frame  for  bathrooms,  etc.,  and  section  of  French  window. 

the  trim  had  no  support  to  which  it  could  be  nailed. 
Of  course,  blocking  could  have  been  provided  whereon 
to  nail  it,  but  the  contractor  objected  to  this  extra 
work.  The  result  was  that  we  plowed  the  casing 
farther  back,  and  thus  overcame  the  difficulty,  as 
shown  at  A,  Fig.  3. 

Another  style  of  inside  finish  is  shown  in  Fig.  4. 
In  this  case  the  jamb  is  plastered  to  the  weight  box 
of  the  frame ;  the  small  wall  mould  takes  care  of  any 
inequality  in  the  plastering.  This  style  of  window 
frame  is  suitable  for  bathrooms,  toilets  and  bedrooms. 

The  French  window  frame  is  also  extensively  used 
in  the  better  class  of  houses.  The  make-up  of  the  frame 
is  of  the  same  design,  practically,  as  the  door  frames. 
The  sash,  which  are  nsually  in  pairs,  have  the  meeting 
stiles  made  in  various  ways,  either  rabbeted  or  with  an 
astragal  joint,  as  shown  in  Fig.  5.  I  hope  that  this 
article  will  be  instrumental  in  bringing  up  a  discus- 
sion on  the  important  subject  of  frames  for  modern 
residences. 


The  amount  of  polish  which  can  be  given  to  the 
.surface  of  concrete  depends  upon  the  density  and  the 
nature  of  the  aggregate  used.  After  the  surface  has 
been  smoothed  down  on  a  rubbing  bed,  or  by  the 
use  of  rotary  rubbing  stones,  as  applied  in  terrazzo 
floor  work,  the  procedure  is  somewhat  similar  to  that 
used  in  polishing  granite  or  marble.  The  aggregate 
exposed  on  the  surface  by  the  rubbing  process  takes 
the  polish,  the  appearance  of  the  surface  being  de- 
pendent upon  the  percentage  of  aggregate  exposed. 
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One-Course  Method  Reduces  Asphalt  by  this  method  I  have  been  able  to  decrease  our  cost  of 

Patching   Costs   15    Per  Cent.  maintenance  from  15  to  20  per  cent. 

IN  the  repair  of  the  ordinary  sheet  asphalt  pave- 
ments  which  consist  of  a  binder  course  and  wear-  Railroad  construction  at  night  is  made  possible, 
ing  surface  the  usual  methods  of  using  the  two  ^^X^  a  scientific  journal,  by  the  use  of  a  freight  car  as 
courses  in  making  repairs  has  always  seemed  to  '''  ''S'l^ing  plant.  Projecting  from  a  tower  built  at  one 
me  unnecessarily  expensive,  necessitating  as  it  does  '^"''  "^  ^'^'^  ^^^  '^  a  bght  arm  that  extends  far  out  over 
the  making  of  one  operation  in  laying  the  binder  ^'^^  track.  At  the  extreme  end  of  this  arm  two  search- 
course,  and  then  going  all  over  the  work  again  in  ''&''*'*  ^""^  placed,  while  other  lamps  are  located  at  in- 
putting on  the  wearing  surface.  tervals  along  the  arm.    By  means  of  this  arrangement 

In  a  day's  work  of  repairing  asphalt  pavements.  Plenty  of  light  can  be  shed  upon  the  portion  of  the 

the  ground  covered  frequently  extends  over  several  ir^<:^   that  the  arm  overhangs,   while   beams  of   the 

blocks,  and  in  the  case  of  repairing  cuts  made  by  the  searchlights   can   be   cast  ahead   where   the   work   of 

installation  of  public  utilities  in  the  newer  paved  dis-  P[cparing  the  roadbed   is   under   way.     The   lighting 

tricts,  the  repair  work  may  extend  over  miles  in  a  day's  P'f  P/  permits  of  carrying  on  work  in  the  cool  hours 

work.     This  not  only  makes  two  operations  for  the  ^^"''*'*  ^"^  horrid  sun  is  below  the  horizon. 

street  crew,  in  fixing  each  cut,  but  causes  an  increased  -  

plant   expense   in   handling  the   larger   sized   material  T     t        fP"  t   A    VL7      a 

aggregate  for  the  binder  course  during  part  of  the  day,  1  ests  OI   rireprooted    Wood 

and  then  changing  over  to  the  finer  aggregate  for  the  At  the  recent  annual  meeting  of  the  National  Fire 

wearing  surface.  Protection  .'\ssociation,  the  Committee  on  the  Uses  of 

Every  superintendent  familiar  with  asphalt  repair  ^°o^  '"  Biiilding  Construction  presented  an  extended 

work  realizes  the  difficulty  in  estimating  the  amount  '"^P?"'*  dealing  with  tests  made  of  wood  treated  with 

of  material  required  for  just  the  right  amount  of  top  various  fire-retarding  compounds  at  the  Government 

or  binder  for  a  day's  run  on  i)atch  work,  and  therefore  forest  Products  Laboratory  m  Madison,  Wis.    These 

it  is  often  the  case  that  the  plant  foreman  will  prepare  !^^.^^   ^^^^""^  f"^ae   under   the   direction   of   Robert    E. 

more  binder  than  can  be  used  or  run  the  risk  of  not  ^  ""^  ^"^,  'nc'.uded  also  tests  of  the  relative  inflam- 

having  enough.    To  repair  sheet  asphalt  pavements  by  ^ability  of  various  species  of  wood  untreated  and  of 

the  "once  over"  method  I  have  used  in  our  work  here  various  paints  claimed  by  their  manufacturers  to  have 

for  some  time  past  an  asphaltic  concrete  mixture  of  ^  nre-retardant  eiiect. 

the  following  amount  of  asphaltic  cement  and  mineral  The  conclusions  arrived  at  as  a  result  of  the  tests 

aggregate,  and  have  had  most  excellent  results  with  may  be  briefly  summarized  as  follows:  The  widely 

the  same.  held  idea  that  certain  kinds  of  lumber  are  much  more 

Asphaltic  Mixture  for  Patch  Work  resistant  to  fire  than  others  was  not  supported  by  the 

Per  Cent,  results  of  Mr.  Prince's  tests.    It  should  be  said,  how- 

Asphaltic  cement 9  ever,  that  his  tests  were  made  on  the  soft  woods  such 

Mineral  filler  passing  through  200-mesh  sieve 5  as  are  in  general  use  for  building  construction.     It  is 

Sand  passing  through  80-mesh  sieve 10  of  course  recognized  that  the  hard  woods  are  less  east- 
Sand  passing  through  40-mesh  sieve 25  ly  ignited  than  the  woods  from  most  evergreen  species. 

Sand  passing  through  10-mesh  sieve 15  but  this  is  not  a  fact  of  practical  importance,  since  the 

Crushed  rock  passing  through  ■4-mesh  sieve 26  hard  woods  are  generally  unsuitable  for  exterior  use. 

Crushed  rock  passing  through  H-mesh  sieve 10  Turning  to  the  tests  on  lumber  fireproofed  with 

Screens  used  in  the  order  named.  various  chemicals,  it  was  found  that  some  of  these 

The  cut  or  worn  place  in  the  pavement  to  be  re  chemicals  injured  the  strength  of  the  wood  or  discol- 
paired  is  prepared  in  the  usual  manner  by  cutting  away  ^''^^  't.  and  had  a  corrosive  effect  on  the  cylinders 
the  defective  material  until  a  good  joint  can  be  secured  "^ed  for  treating.  The  best  results  in  fire  retardation 
in  the  sound  pavement  and  then  carefully  trimming  the  ^^ere  obtained  from  wood  treated  with  ammonium 
edges  of  the  cut  and  painting  with  pure  hot  asphalt,  salts  and  sodium  borate.  These  chemicals  are  obtain- 
If  the  patches  are  unusually  large  or  located  on  a  grade  ''"le  at  prices  which  are  not  a  serious  handicap  to  the 
where  there  might  appear  to  be  danger  of  the  patches  "se  of  wood  treated  with  them.  The  fire-retardant 
creeping  on  the  base,  I  paint  the  concrete  base  with  a  paint  tests  showed  that  a  number  of  these  paints  have 
hot  asphaltic  paint  consisting  of  SO  per  cent,  asphalt  considerable  value  in  decreasing  inflammability,  es- 
and  20  per  cent,  distillate,  and  then  proceed  to  fill  the  pecially  those  which  are  designed  for  interior  use'.  Ex- 
holes  as  prepared  above  with  the  hot  asphaltic  con-  tcaed  tests  were  made  also  with  various  methods  for 
Crete  mixture  the  same  as  is  done  with  sheet  asphalt,  reducing  the  inflammability  of  shingle  roofs,  and  it 
using  special  care  in  tamping  and  smoothing  the  joints  was  found  to  be  practicable  to  eflfect  this  by  various 
and  securing  the  maximum  amount  of  compression  by  methods  at  a  reasonable  cost. 
rolling,  and  finally  dusting  with  cement.  

It  is  well  to  have  the  mixture  to  be  used  fairly  hot  !„  a„  excellent  paper  on  "The  Protection  of  An 

at  least  300  deg    Fahr..  in  order  to  secure  thorough  .jent  Buildings."  pr?p?red  for  the^w:l  Conferenc^ 

compression  by  tamping  and  rolling.  ,f  ^h^  I„s,it„tion  of  Municipal  and  County  eZws 

This   method   might   appear   objectionable   on   the  Mr.  W.  A.  Forsyth,  F.R.I. B.A.,  gives  a  valuable  sum' 

grounds  that  the  patches  made  with  the  asphaltic  con-  mary  of  the  various  means  at  the  disposal  of  the  ar 

Crete  mixture  would  plainly  sht)w  in  contrast  to  the  chitect   for   the   purijose   indicated.     The   advantages 

sheet  asphalt  pavement.    However,  this  is  not  the  case,  of  cement  grouting  receive  due  recognition  and  rt^ 

and  a  few  days  after  the  patches  are  put  in  they  are  ference  is  also  made  to  the  aid  that  can  be  renders! 

not  distinguishable  from  the  original  pavement,  and  by  reinforced  concrete  in  the  repair  of  masonry  and 

•  By  F.  N.  BlD«ham  (Spokwi*,  W»»h.)  In  tl>«  Knglneering  Record.  brick  work. 
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Cost  of  Brick  Pavement 

THE  cost  of  a  brick  pavement  may  be  determined 
roughly  by  a  formula  given  in  a  bulletin  j)ub- 
lished  recently  by  the  United  States  Depart- 
ment of  Agriculture.  The  cost  of  such  a  pave- 
ment, it  is  pointed  out,  depends  so  much  upon  so  many 
variable  factors,  such  as  the  locality,  freight  rates,  and 
the  distance  from  brick  kilns,  that  it  is  not  possible  to 
make  any  definite  estimates.  The  cost  of  the  rough 
grading,  however,  should  be  considered  entirely  apart 
from  the  cost  of  the  pavement,  for  the  grading  would 
have  to  be  done  no  matter  what  kind  of  a  road  was  to 
be  built.  Excluding  this  item,  the  bulletin  furnishes 
the  following  formula  as  a  rough  guide  for  the  prob- 
able expense  of  a  brick  road  with  a  6-in.  concrete 
foundation  and  suitable  grades :  Cost  per  sc(uare  yard 
equals  1.90  L  plus  0.213  C  plus  0.138  S  plus  0.157A  plus 
0.040  B.  In  this  formula  C  equals  cost  of  cement  per 
barrel,  S  equals  cost  of  sand  per  cubic  yard,  A  equals 
cost  of  coarse  aggregate  per  cubic  yard,  B  equals  cost 
of  paving  bricks  per  1,000,  and  L  equals  cost  of  labor 
per  hour.  It  is  assumed  in  this  formula  that  all  ma- 
terials are  delivered  on  the  work.  About  10  per  cent, 
should  be  allowed  for  wear  on  tools  and  machinery, 
and  for  every  inch  subtracted  or  added  to  the  thick- 
ness of  the  foundation  there  will  be  a  corresponding 
difference  of  8  to  12  cents  per  square  yard. 


Novel  Method  of  Excavating  for  Caisson 
Foundations 

THE  methods  and  equipment  used  in  construct- 
ing the  caisson  foundations  for  a  bank  build- 
ing in  Stockholm,  Sweden,  proved  so  effective 
•  and  were  so  imusual  as  to  warrant  special 
mention  by  our  Chicago  contemporary,  Engineering 
&  Contracting.  At  one  side  of  the  building  site  the 
depth  to  bedrock  was  only  about  10  ft.  The  rock  sur 
face  shelved  rapidly,  however,  and  at  the  opposite 
boundary  rock  was  encountered  at  a  depth  of  about 
60  ft.  below  the  street  level,  or  about  45  ft.  below  the 
ground-water  level.  The  subsoil  consisted  principally 
of  water-bearing  sand  and  gravel,  mixed  with  clay  and 
boulders,  in  which  the  flow  of  water  was  so  great 
that  it  was  practically  impossible  to  pump  it.  More- 
over, it  was  deemed  unsafe  to  lower  the  natural  wa- 
'ter  level  on  account  of  endangering  the  foundations 
of  adjacent  buildings.  To  meet  these  conditions  the 
following  methods  were  devised: 

Sectional  caissons  of  reinforced  concrete  were  con- 
structed, circular  in  form,  each  section  having  an  in- 
side diameter  of  7  ft.,  a  height  of  2  ft.  8  ins.,  and  a 
thickness  of  5  ins.  The  sections  were  provided  with 
marginal  recesses  and  with  cored  holes,  through  which 
passed  the  vertical  rods  used  to  fasten  the  sections 
together.  The  lower  section,  which  was  6  ft.  high, 
was  provided  with  a  steel  cutting  edge  and  with  a 
steel  lining,  to  protect  it  while  the  rock  surface  was 
being  levelled  by  blasting.  In  excavating  the'  sub- 
soil within  a  caisson  the  material  was  loosened  with 
a  water  jet  and  was  removed  through  a  suction  hose, 
both  of  which  were  operated  from  the  bottom  by  a 
diver.  The  excavated  material  was  delivered  through 
the  suction  hose  and  through  a  centrifugal  pumj)  into 
a  settling  basin,  from  which  the  water  was  drained 
off  over  a  weir  and  conducted  back  through  a  flume, 
to  the  caisson.  Where  large  stones  and  boulders  were 
encountered  they  were  hoisted,  but  stones  as  large  as 
4  inches  in  diameter  were  brought  up  in  large  quan- 


tities through  the  suction  hose  and  pump.  To  facili- 
tate the  sinking  of  the  caissons  the  motor-driven  air 
compressor,  used  to  furnish  air  for  the  drilling  ma- 
chines, was  set  up  on  top  of  a  caisson  as  the  latter 
was  being  sunk.  The  compressor  vibrated  consider- 
ably and  the  results  obtained  by  its  use  in  this  man- 
ner were  very  satisfactory.  After  the  caisson  reached 
bedrock,  the  surface  was  levelled,  by  drilling  and 
blasting,  and  the  caisson  was  filled  with  concrete,  de- 
posited under  water. 

The  contractor  in  charge  of  this  work  reported  that 
the  methods  adopted  proved  both  rai)id  and  econom- 
ical. We  believe  that  equally  satisfactory  results  can 
be  obtained  in  many  part  of  this  country.  The  use 
of  similar  methods  in  constructing  the  foundations  of 
bridges  and  buildings,  especially  in  water-bearing 
soils  where  there  is  likelihood  of  a  settlement  of  ad- 
jacent structures,  should  prove  both  effective  and  ec- 
onomical. 


Mr.  George  Henderson  has  been  appointed  president 
and  general  manager  of  Brandram-Henderson,  Limited,  in 
succession  to  his  father,  the  late  Mr.  Joseph  R.   Henderson. 

Mr.  J.  R.  Macleod,  who  for  some  years  has  been  in 
charge  of  municipal  railways  and  tramways  for  Montreal, 
has  now  been  given  charge  of  the  sewers  department  of  that 
city. 

Lieut. -Col.  A.  E.  Hodgins,  who  has  been  connected 
recently  with  the  British  Columbia  Department  of  Pulilic 
Works,  is  organizing  a  corps  of  Royal  Engineers  in  British 
Columbia. 

Mr.  G.  R.  G.  Conway,  M.  Inst.  C.  E.,  M.  Can.  Soc.  C.  E., 
late  of  Vancouver,  has  opened  offices  at  409  Royal  Bank 
Building,  Toronto,  for  consulting  practice  in  civil  and  hyd- 
raulic engineering. 

R.  H.  Murray,  A.  M.  Inst.  C.  E.,  Resident  Sanitary  En- 
gineer for  the  Province  of  Saskatchewan,  has  received  an 
appointment  with  the  Overseas  forces  under  the  British 
Army  Medical  Corps.     He  sails  for  England  on  .-Vugust  28th. 

Mr.  Murray  Stewart,  Roadway  Engineer  in  the  Toronto 
Works  Department,  was  presented  with  a  handsome  set  of 
silver  last  week  on  the  occasion  of  his  marriage.  The  pre- 
sentation was  made  by  Mr.  William  Barber,  head  of  con- 
structural  operations,  on  behalf  of  the  employees  of  the 
Roadway   Department. 

Mr.  H.  S.  Philips  has  been  granted  leave  of  absence  from 
his  duties  in  the  City  Engineering  Department  at  Toronto  to 
accept  the  position  of  Assistant  Engineer  in  the  Buffalo, 
N.  Y.,  office  of  the  International  Joint  Commission,  imder 
the  direction  of  Prof.  Earle  B.  Phelps,  of  the  United  States 
Public  Health  Service.  A  part  of  the  work  of  this  Commis- 
sion is  the  investigation  of  a  means  for  the  control  of  the 
pollution  of  the   Niagara  River. 

The  following  civic  corporations  and  Montreal  con- 
tractors, engineers,  builders'  supply,  and  allied  firms  have  in- 
timated to  employees  intending  to  enlist  that  their  positions 
will  remain  open  until  their  return: — Cities  of  Montreal, 
Westmount,  Outremont,  and  Maisonneuve,  National  Brick 
of  Laprairie,  E.  G.  M.  Cape,  Limited,  the  Pedlar  People,  Lim- 
ited, Canada  Cement  Company,  A.  Ramsay  and  Son  Com- 
pany, Brandram-Henderson,  Limited,  the  Garth  Company, 
Canadian  Consolidated  Rubber  Company.  Canadian  Fair- 
banks-Morse Company,  Robert  Mitchell  Company.  Canada 
Paint   Company,   Alex.    McArthur   Company,   C.    H.   Johnson 
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and  Sons,  Limited,  Miller  Bros.  Company.  Limited,  Asbes- 
tos Manufacturing  Company,  and  Geo.  W.  Kccd  and  Com- 
pany. 


the  work  having  been  practically  completed.  Me»»r».  Soper 
&  McDougall,  the  contractors,  have  made  rapid  progresi 
with  the  work,  considering  the  bad  weather  they  have  had 
to  contend  with  during  the  summer. 


American  Manufacturers  Honor   Canadian 

Amimber  of  leading  American  manufacturers,  such  as 
the  Winchester  Repeating  Arms  Company,  the 
Yale  &  Towne  Manufacturing  Company,  the  I'ills- 
bury  Flour  Mills,  Armour  &  Company,  and  thirty- 
six  others  of  equally  high  standing,  members  of  an  organiza- 
tion known  as  the  Rice  Leaders  of  the  World  Association, 
have  conferred  a  high  honor  on  one  of  Montreal's  business 
men.  Rather  more  than  a  year  ago,  they  offered 
nearly  :i,Mm  cash  prizes  for  ideas  and  suggestions. 
This  was  open  to  anybody,  and  the  ideas  and  sug- 
gestions could  relate  to  production,  sales,  adver- 
tising or  anything  else.  The  object  of  the  offer 
was  to  develop  suggestions  that  would  tend  to 
improve  the  methods  or  products  of  these  Ameri- 
can manufacturers.  Only  one  idea  could  be  sub- 
mitted to  each  manufacturer,  no  two  ideas  could  be 
alike,  and  each  idea  had  to  be  compressed  into  fifty 
words. 

Thousands  of  Americans  entered  this  contest, 
together  with  a  few  Canadians,  Britishers  and  for- 
eigners. The  Second  Prize  of  $500  cash  has  been 
won  by  a  Canadian,  Mr.  R.  W.  Ashcroft,  of  Mont- 
real, Manager  of  Publicity  for  the  Canadian  Con- 
scdidated  Rubl)er  Company,  Limited,  and  associ- 
ated companies. 

In  presenting  him  with  the  prize,  Mr.  Elwood 
IC.  Rice,  President  of  the  Association,  wrote  Mr. 
Ashcroft  as  follows:  "To  have  earned  this  Sec- 
ond Prize  in  this  international  competition  where 
people  in  all  walk.s  of  life  from  all  parts  of  the 
world  entered,  is  certainly  a  great  evidence  of  your 
unusual  ability,  and  in  which  you  are  indeed  justi- 
fied in  taking  exceptional  pride.  I  extend  to  you 
my  best  wishes  for  the  continued  success  your 
able  efforts  so  richly  deserve." 

This  is  not  only  a  feather  in  Mr.  Ashcroft's 
cap,  but  is  also  a  compliment  to  the  business  ability 
of  Canadians,  particularly  in  view  of  the  fact  that 
Mr.  .Asbvvorth  only  heard  of  the  contest  a  few 
weeks  before  it  closed  last  May,  and  therefore  had 
but  very  little  time  in  which  to  compile  and  sub- 
mil    bis   ideas. 

No  special  publicity  was  given  to  the  contest 
in  Canada,  so  that  those  resident  in  the  United 
States,  who  bad  a  whole  year  in  which  to  evolve 
ideas,  naturally  had  a  better  opportunity  than  Can- 
adians  to   compete    successfully. 


Aztec  Company's   Important  Contract 

The  city  of  Montreal  has  awarded  a  contract  to  the 
Aztec  Oil  and  Asphalt  Refining  Company  of  Canada  to  sup- 
ply and  apply  Aztec  asphalt  road  binder,  on  the  penetration 
method,  for  surfacing  in  the  neighborhood  of  300,000  yards 
of  roads,  all  to  be  completed  this  season,  .\lthough  the  Aztec 
Company's  price  was  slightly  higher  than  some  of  the  other 


The  Steel  of  Canada  Company  has  been  mak- 
ing remarkable  headway  in  shell-making,  accord- 
ing to  official  advices.  Orders  obtained  by  the 
company  from  the  Shell  Committee  called  for 
something  like  (i.'iO.OOO  shells,  and  out  of  the  fiO.'>.000 
delivered  to  date  rejections  only  amount  to  the  insignificant 
mimber  of  (13,  making  an  almost  perfect  showing  for  the 
plant.  Why  the  olticials  arc  particularly  pleased  with  the 
result  is  that  it  was  only  in  February  that  they  started  on 
the  erection  of  the  plant  which  is  being  used  for  the  manu- 
facture of  shells,  and  the  entire  plant  is  manned  by  the  com- 
liany's  own  men.  who  have  turned  from  their  ordinary  work 
lo  ilie  special  lines  that  are  now  being  required. 


Pedestrian  trafiic  is  now  passing  through  the  new  Main 
Street    subway,   under  the  railway   track,  at    Moncton,    N.B., 


Mr.  A.  W.  Aihcroft.  o(  Montnal. 

bids,  the  company  were  awarded  the  contract  after  a  test 
of  a  sample  submitted  to  a  committee  of  four  experts  for 
test  in  competition  with  samples  from  other  manufacturers. 
This  committee  was  composed  of  Dr.  Milton  Horsey;  Mr. 
Crossley,  of  the  Donald  Laboratories;  Mr.  French,  of  Mc- 
Gill  University;  and  Mr.  Haynes.  of  the  Polytechnic  School. 
Mr.  Paul  Mercier  is  the  acting  chief  engineer  of  Montreal. 
The  .\ztec  Company  are  equipped  with  the  necessary  pres- 
sure distributors  to  complete  about  .'>.(X)0  yards  per  day.  and 
have  guaranteed  their  work  for  two  years.  Several  thousand 
tons  of  this  material  are  used  yearly  for  similar  work  through- 
out the  United  States  with  highly  satisfactory  results. 
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J.  H.  Wallace  and  Company,  Limited,  Montreal,  is  a  new 
company  incorporated  with  a  capital  stock  of  $20,000,  to 
carry  on  business  as  engineers,  architects  and  contractor's 
The  incorporators  include  Messrs.  K.  Archibald,  S.  L.  D. 
Harriss  and  R.   McGillivray. 

A  report  from  St.  Marys,  Ont.,  says  that  plans  are  under 
way  for  doubling  the  capacity  of  St.  Mary's  cement  plant, 
and  it  is  believed  that  inside  the  next  twelve  months  another 
cement  plant  will  be  started.  A  number  of  houses  are  also 
in  course  of  construction  here. 

Of  the  larger  jobs  in  prospect,  mention  may  be  made  of 
two  sheds,  estimated  to  cost  $250,000,  to  be  erected  in  con- 
nection with  the  harbor  development  work  at  Vancouver  by 
the  Dominion  Government.  The  buildings  will  be  700  feet 
by  80  feet  in  dimensions,  of  structural  steel  construction. 

Latest  reports  from  Vancouver  tell  us  that  the  New 
Westminster  five-million-gallon  storage  reservoir,  which  is 
adjacent  to  the  present  high  level  track,  is  now  practically 
completed,  and  v/ill  provide'an  added  safeguard  against  short- 
age on  the  upper  levels  of  the  city  for  fire  protection  pur- 
posese. 

A  new  company  has  been  incorporated  at  Montreal 
under  the  title  of  Hubert  Villeneuve,  Limitee,  with  a  capital 
of  $50,000,  and  will  carry  on  business  as  contractors  and 
builders.  The  incorporators  are  Messrs.  H.  Villaneuve,  J.  H. 
Carpentier,  W.  J.  B.  Johnston,  Rodrigue  Gauthier  and  Raoul 
Villeneuve. 

The  corporate  name  of  The  Marion-Osgood  Company, 
Marion,  Ohio,  has  been  changed  to  The  Osgood  Company. 
For  some  time  the  firm  used  the  trade  name  "Osgood"  on 
their  shovels,  dredges,  and  other  excavating  machinery,  and 
the  change  in  name  has  been  made  in  order  to  conform  to 
this    trade    name. 

Dr.  Broadfoot  has  commenced  work  on  the  erection  of 
his  new  30  x  40  ft.  elevator,  near  the  leading  platform  on  the 
C.  P.  R.  spur  at  Redcliflf,  Alta.  Excavating  for  concrete 
foundation  and  the  erection  of  the  engine  house  are  now 
under  way.  When  completed,  the  elevator  is  to  hold  9,000 
bushels,  consisting  of  9  bins  with  a  capacity  of  1,000  bushels 
each. 

The  claims  against  the  city  of  Prince  Albert,  B.  C,  of 
the  Ambursen  Company  and  Walker  &  Company  have  now 
been  settled  for  $70,500.  In  April  last  the  two  companies 
entered  action  against  the  city  in  connection  with  the  La 
Colle  Falls  scheme,  amounting  to  $100,000.  After  obtaining 
legal  opinion  the  Council  decided  to  negotiate  a  compromise 
settlement,  which  has  now  been  completed. 

In  the  British  Columbia  Appeal  Court  recently,  Mcllwee 
Brothers,  contractors,  of  Denver,  Colo.,  won  their  appeal  for 
half  a  million  dollars  judgment  against  Foley,  Welch  & 
Stewart,  contractors  for  the  Rogers  Pass  Tunnel.  The  plain- 
tiffs sued  for  $527,000  damages  for  alleged  breach  of  contract. 
The  trial  judge  in  the  Appeal  Court  allowed  them  only  $30,- 
000,  but  the  higher  court  added  approximately  half  a  million 
to   the  judgment. 

The  first  length  of  pipe  of  the  Bathurst,  N.B.,  water  and 
sewerage  system  was  laid  recently  by  Mayor  Michaud,  with 


appropriate  ceremony.  A.  R.  C.  Clark  &  Son,  of  St.  John, 
N.  B.,  are  the  contractors,  and  are  now  well  ahead  with 
the  work.  A  modern  trench  digger  is  being  used,  and  work 
is  advancing  rapidly  with  the  aid  of  this  machine.  The  en- 
gineer is  Mr.  T.  H.  Higginson,  of  Montreal,  later  appointed 
Consulting  Engineer. 

Welland,  Ont.,  is  fortunate  in  securing  the  first  Can- 
adian reduction  plant  to  be  started  in  Canada.  It  will  be 
in  operation,  it  is  expected,  before  next  November.  The 
newly  incorporated  Canadian  Zinc  Company,  owned  by  the 
Weedon  Mining  Company,  has  acquired  a  large  industrial 
plant  in  Welland,  and  has  entered  into  a  contract  with  the 
Hydro-Electric  for  an  initial  allotment  of  1,000  horse-power. 
This  will  make  Welland's  first  electric  smelting  plant. 

The  corner-stone  of  the  new  St.  Vincent  de  Paul  Church, 
situated  at  the  corner  of  Roncesvalles  and  Westminster  Ave- 
nues, Toronto,  has  now  been  laid.  When  completed  the 
structure  promises  to  be  a  very  beautiful  one,  being  of  Gre- 
cian architecture  and  built  of  Indiana  and  Queenston  stone. 
The  cost  of  construction  is  estimated  at  $80,000,  and  the 
building  will  be  60  feet  wide  and  160  feet  long,  with  a  base- 
ment 11  clear  feet  in  depth.  Completion  is  expected  in 
October. 

The  year's  programme  of  sewer  construction  at  Regina 
is  now  completed,  and  the  city  has  67^  miles  of  water  mains, 
including  storm  sewers  and  73J4  miles  of  water  mains,  in- 
cluding the  supply  mains  from  Boggy  Creek.  With  the  ex- 
ception of  some  of  the  painting  and  the  construction  of  the 
doors  and  windows,  the  large  new  rectangular  filter  bed  at 
the  disposal  works  here  is  also  completed,  and  the  travelling 
distributors  are  already  busy  scattering  sewage  on  the  rocks 
which  comprise  the  bed. 

The  Montreal  Builders'  Exchange  have  sent  a  letter  to 
the  Mayor  protesting  against  a  proposed  referendum  on  the 
subject  of  changing  the  city's  form  of  government.  The 
Mayor  objects  to  the  present  system  of  Controllers,  and  is 
hopeful  that  a  referendum  will  be  favorable  to  his  views. 
The  Exchange  oppose  the  taking  of  a  vote  because  of  the 
economic  and  financial  disturbance  caused  by  the  war;  be- 
cause the  acts  of  individual  controllers  are  liable  to  be  con- 
fused with  the  Board  of  Control  system;  because  of  the  ex- 
pense; and  also  because  the  congested  state  of  the  city's 
affairs  is  not  conducive  to  a  clear  and  intelligent  handling 
of  the   question. 

The  month  of  July  saw  the  completion  of  the  pioneer 
heading  at  the  Rogers  Pass  Tunnel  on  the  Canadian  Pacific 
Railway  near  Glacier,  B.  C.  At  the  same  time  the  greatest 
progress  for  the  job  in  enlarging  the  main  heading  for  double 
track  was  made,  812  ft.  of  the  west  end  of  the  tunnel  having 
been  excavated  and  timbered  during  July.  The  largest  month's 
progress  of  enlargement  for  double  track  on  the  east  end, 
726  ft.,  was  also  recorded  for  the  month  of  July.  The  best 
progress  on  the  pioneer  headings  was  808  ft.  for  June  and 
932  ft.  for  January,  1915,  both  made  in  the  west  heading. 
This  last  figure  is  the  American  record  for  progress  in  any 
sized  tunnel.  The  best  month's  work  in  the  east  pioneer 
heading  was  776  ft.  for  June,  so  that  June  was  the  high  month 
for  the  pioneer  bore,  with  1,584  ft.  of  progress  made  in  both 
headings. 
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Another    Improvement  in  the  Construction 
of  Greosoted  Wood  Block  Pavements 

BY  many  autlioritics  on  municipal  engineering,  wood 
block  paving  is  regarded  as  one  of  the  best  exist- 
ing, when  its  wearing  qualities  and  the  cost  of  lay- 
ing it  are  taken  into  consideration.  It  is  as  smooth 
as  sheet  asphalt,  it  is  noiseless,  elastic  and  sanitary.  It 
wears  evenly  and  is  easily  repaired,  but  construction  meth- 
ods as  they  now  exist  have  given  it  its  share  of  disadvantages 
as  well  as  other  forrns  of  paving.  If  laid  close  together  the 
blocks  form  a  surface  that  is  so  smooth  as  to  be  slippery 
on  account  of  the  oil  that  bleeds  from  them.  Manufacturers 
are  developing  means  of  overcoming  the  bleeding  trouble, 
but  in  wet  weather  the  blocks  are  almost  as  slippery  as 
asphalt.  Then,  too,  the  wood  block  pavement  is  often  sub- 
ject to  severe  displacement  on  account  of  the  expansion  of 
the  blocks.  This  often  causes  the  pavement  to  heave  up 
from  its  foundation  under  the  internal  strains  set  up  by  the 
expansion,  necessitating  extensive  repairs.  Even  under  these 
adverse  conditions  this  form  of  pavement  is  popular,  and  the 
city  of  Detroit  awarded  contracts  for  14.""), 000  yards  of  wood 
block  paving  recently. 

The  remedy  for  the  slipperiness  of  the  pavement  and 
one  which  provides  for  the  expansion  of  the  blocks  at  the 
same  time  is  the  allowing  of  a  space  between  each  block, 
to  be  filled  with  a  suitable  material  that  will  be  easily  com- 
pressed when  the  blocks  expand.  It  is  the  question  of  facili- 
tating the  laying  of  wood  blocks  with  even  joints  between 
each  l)lock  to  take  the  expansion  filler  that  has  been  engag- 
ing the  attention  of  wood  paving  block  manufacturers  for 
some  time  now.  In  one  case  the  blocks  have  been  milled 
with  lugs  on  the  sides,  but  in  order  to  leave  these  lugs  pro- 
jecting beyond  the  body  of  the  block  it  has  been  necessary 
to  cut  away  a  lot  of  the  wood  to  waste. 

Now  another'  means  of  spacing  the  blocks  has  been 
l)r()ught  out  by  a  Walkerville  inventor,  Mr.  Harry  E.  Warden. 
The  fundamental  construction  of  this  new  type  of  pavement 
is  illustrated  in  the  accompanying  sketches.  By  the  use  of 
the  nails,  which  are  about  the  size  of  lathing  nails,  there 
is  no  waste  of  wood  in  providing  space  between  adjacent 
blocks.  There  is  even  a  saving  of  wood,  for  it  is  unnecessary 
lo  have  all  the  blocks  machined  down  to  one  size.     Arrange- 
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iiicnis  have  been  made  to  get  a  machine  that  will  drive  the 
nails — at  the  rate  of  80  a  minute — to  a  set  distance  from  the 
opposite  face  of  the  block.  If  the  block  is  over  size  the 
nails  will  not  project  so  far  from  the  face  into  which  they 
are  driven,  and  if  it  is  under  size  the  nails  will  project  fur- 
ther, thus  making  the  size  of  each  block  the  same  when 
measured  over  the  heads  of  the  nails.  This  makes  /or  a 
great  saving  in  the  cost  of  the  lumber  for  the  blocks,  since 
lumber  of  millrun  sizes  is  much  cheaper  than  lumber  dressed 
to  size. 

Imluded  in   the  patent  covering  this  type  of  paving  is  a 


special  shape  of  spacing  member,  which  not  only  «ct»  the 
space  between  the  blocks,  being  driven  in  the  same  way  a* 
the  nails,  but  also  interlocks  with  corresponding  members 
on  the  adjacent  blocks.  In  this  way  any  load  applied  to  an 
individual  block  is  distributed  through  the  interlocking  mem- 
bers to  the  other  blocks  comprising  the  finished  pavement. 

To  prevent  tar  or  other  joint  filling  material  from  in- 
juring the  spacing  members  and  making  it  difficult  to  repair 
the  pavement  or  to  use  the  blocks  over  again,  a  sleeve  is  pro- 
vided to  cover  the  spacing  members,  as  shown  in  the  draw- 
ing. This  sleeve  fits  over  the  heads  of  either  the  nail  or 
interlocking  type  of  spacing  member,  so  that  it  is  impossible 
for  any  of  the  filler,  whether  cement  or  asphaltum,  to  come 
in  contact  with  them. 

The  invention  marks  an  important  development  in  con- 
structional   practice    in    connection    with    wood    block    pave- 
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ments.  It  overcomes  what  have  been  rather  serious  dis- 
advantages of  this  form  of  paving;  its  slipperiness,  which  is 
done  away  with  by  the  openings  between  each  block,  which 
provides  foot  hold  for  horses,  and  its  liability  to  deforma- 
tion, which  is  prevented  by  the  strip  of  compressible  ma- 
terial  between   each   block. 


Tenders  for  Sheet  Steel  and  Steel  Bands 

Hon.  I'hillipe  Roy,  Canadian  Commissioner  General  at 
Paris,  has  forwarded  to  the  Trade  and  Commerce  Depart- 
ment communications  from  the  Engineer  of  Equipment  and 
Traction  of  the  Paris-Lyon-Mediterranee  Railway,  with  re- 
ference to  the  probability  of  Canadian  manufacturers  being 
in  a  position  to  tender  for  600  tons  of  sheet  steel,  classes 
C,  D,  and  E,  for  current  uses,  and  200  tons  of  sheet  steel 
classes  A  and  B,  for  boilers.  Net  prices  are  requested  per 
100  kilos  for  each  of  these  classes  of  sheet  and  by  thickness, 
the  prices  quoted  to  mean  goods  delivered  free  of  all  trans- 
portation charges,  customs  duty  or  other  expenses,  and  load- 
ed on  cars  in  a  station  of  the  above  mentioned  railway  sys- 
tem. A  table,  indicating  the  maximum  simultaneous  dimen- 
sions (length  and  width)  which  the  Canadian  plant  can  roll 
in  various  thicknesses  is  also  asked  for,  together  with  the 
delays  of  delivery,  which  the  company  would  undertake  to 
observe. 

The  Paris-Lyon-Mediterranee  Railway  Company  has  also 
the  intention  of  entering  into  a  contract  for  the  supply  of 
1,500  to  1,800  tons  of  steel  bands,  classes  B  and  C,  for  loco- 
motives, lenders,  passenger  and  freight  cars,  which  it  will 
require   during  a   period   of  six   months.     The   deliveries   of 
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this  item  are  asked  to  be  made  according  to  the  needs  of 
the  Paris-Lyon-Mediterranee  Railway  Company  on  the  dates 
indicated  by  them,  and  according  to  the  special  orders,  which 
will  be  forwarded  to  the  sellers  two  months  in  advance  and 
which  will  indicate  the  types  and  number  of  steel  bands  to 
be  supplied.  Specifications  and  drawings  for  these  tenders 
when  received,  may  be  inspected  at  the  Department  by  Can- 
adian firms,  who  may  desire  to  do  so.  The  date  originally 
fixed  for  the  closing  of  the  tenders  was  July  31,  but  as  the 
P.L.M.  Co.  has  apparently  not  received  sufficient  proposals 
to  meet  its  requirements,  the  time  will  in  all  probability 
be  extended,  in  order  to  allow  Canadian  firms  to  compete. 
Further  advices  are  being  awaited  from  the  oflSce  of  the  Can- 
adian Commissioner  General  at  Paris  and  any  additional  in- 
formation will  be  referred  to  interested  manufacturing  com- 
panies, after  its  transmission  to  the  Department  of  Trade  and 
Commerce,   Ottawa. 


Underground  Conduit   Exhibition 

Among  the  Canadian  exhibitors  at  the  Panama  Pacific 
Exposition  at  San  Francisco  is  G.  M.  Gest,  Limited  of 
Montreal,  Winnipeg  and  Vancouver.  This  exhibit  while  in- 
teresting to  all,  is  instructive  as  well,  and  has  attracted 
widespread  interest,  not  only  among  those  in  electrical 
work,  but  also  in  everyone  devoted  to  civic  welfare.  It 
has  been  the  hue  and  cry  in  many  cities  to  remove  all  over- 
head wires,  and  in  this  exhibit  everything  is  shown  per- 
taining to  the  underground  which  takes  the  place  of  the 
unsightly   overhead. 

Mr.  Gest  has  made  a  specialty  of  underground  conduit 
construction  for  many  years,  and  has  been  identified  with 
many  of  the  largest  installations  of  conduit  and  ornamental 
•Street  lighting  in  Canada.  In  addition  to  the  construction, 
Mr.  Gest  has  done  considerable  engineering  throughout 
Canada.  Quebec,  Montreal,  Toronto,  Ottawa,  Winnipeg, 
Vancouver  and  Niagara  Falls,  have  all  benefitted  by  having 
this  class  of  work  installed  by  his  organization.  In  most 
of    these    cities    this    organization    has    not    (mly    completed 


contracts   for   corporations,   but   for   municipalities   as   well. 

In  recognition  of  what  Mr.  Gest  has  done  in  develop- 
ing conduit  systems,  and  for  his  methods  of  installation, 
the  International  Jury  of  Awards  at  the  Exposition,  has 
awarded  his  organization  a  gold  medal,  the  highest  award 
in  his  class.  The  exhibit,  occupying  about  nine  hundred 
square  feet  in  the  Palace  of  Machinery,  comprises  systems 
of  underground  conduit  and  cable  construction,  and  shows 
the  different  materials,  apparatus  and  methods  of  construc- 
tion of  the  underground  conduit  and  cable  systems,  and 
distribution  systems  wherein  armoured  cable  is  used. 
Everything  for  the  distribution  of  electrical  energy — light 
and  power,  signalling  and  communication — are  presented 
in  an  attractive  form.  The  various  methods  of  installing 
underground  conduit  for  draw-in  systems  are  shown,  includ- 
ing fibre,  pump  log,  (creosoted  wood)  iron  pipe,  and  clay 
conduit  in  both  single  and  multiple,  square  and  round  bore 
type.  Also  methods  employed  in  Europe  including  that 
known  as  the  "trough  system,"  using  cast  iron,  asphalt  and 
tile  trough.  Of  the  solid  systems  are  shown  armoured 
cable  laid  direct  in  the  ground,  also  the  Edison  tube  system. 

Manholes  are  represented  in  telephone,  light  and  power, 
also  the  transformer  vault;  these  are  in  brick  and  concrete 
construction.  Shown  complete  are  the  various  forms  of 
apparatus  for  the  proper  distribution  of  electrical  energy 
for  the  several  systems,  such  as  transformers,  junction 
boxes,  cutouts,  switches  and  cable  terminals,  all  technically 
installed.  In  addition  to  the  cable  and  other  apparatus  in- 
stalled in  the  manholes  are  shown  a  street  pillar  and  kiosk, 
also  an  ornamental  lighting  system  with  method  of  feeding, 
by  means   of      underground   distribution   systems. 

Augmenting  the  practical  side  of  the  installation  of 
underground  work  described,  drawings  are  shown  of  the 
plans  for  complete  underground  systems,  also  a  collection 
of  lantern  slides,  showing  special  features  of  construction, 
also  lighting  systems  in  various  parts  of  this  continent 
and  Europe.  As  an  exhibit,  it  is  very  interesting  and  in- 
structive   to   all. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Barrie,  Ont. 

The  Town  Council  are  about  to  con- 
struct a  vitrified  tile  sewer  on  Mary 
Street  by  day  labor.  Engineer,  C.  K.  S. 
Macdonell. 

Dorval,  Que. 

A  tar  macadam  road  is  being  laid  on 
Main  Street  by  day  labor,  at  an  esti- 
mated cost  of  $30,000.  Material  has 
been  purchased.  Engineer,  Z.  J.  Ven- 
ette. 

Enniskillen  Township,  Ont. 

The  Township  Council  have  decided 
to  enlarge  and  extend  the  Morrison 
Drain,  and  make  repairs  to  others.  Work 
will  commence  shortly.  Engineer,  G.  V. 
VVyant,    Petrolea,    Ont. 

Essex,  Ont. 

The  Town  Council  contemplate  laying 
concrete  pavement  on  a  portion  of  Cen- 
ter Street.     Clerk,  R.  R.  Brett. 

Guelph,  Ont. 

The  City  Council  have  had  plans  drawn 
for  extensions  to  the  waterworks  sys- 
tem. Work  will  include  six  spring  ba- 
sins, ten  manholes,  and  the  construction 
of  a  reinforced  concrete  reservoir.  Ap- 
proximate cost,  $34,300.  Engineer,  F. 
McXrthur. 

Halifax,  N.S. 

The  City  Engineer,  F.  W.  W.  Doane, 
has  completed  surveys  for  a  large  quan- 
tity of  concrete  sidewalks,  to  be  laid  at 
an  estimated  cost  of  $71,400.  Work  by 
day  labor.  Wheelbarrows,  shovels  and 
a   concrete   mixer   will   be   required. 

Leamington,  Ont. 

Tenders  will  be  received  until  Septem- 
ber f)th  by  the  Town  Clerk,  R.  M.  Sel- 
kirk, for  the  construction  of  a  concrete 
pavement  on  Erie  Street.  Plans  and 
specifications  at  office  of  the  Clerk  and 
of  the  Engineer,  J.  J.  Newman,  Ouellettc 
Avenue,  Windsor. 

London,  Ont. 

The  City  Council  have  authorized  the 
construction  of  cement  sidewalks,  curbs 
and  gutters,  asphalt  pavements  and  grav- 
el roadways  on  a  numl)er  of  streets. 
Clerk.  S.   Baker. 

.\  by-law  has  been  passed  by  the  City 
Coimcil  providing  for  the  construction 
of  sanitary  sewers  on  Queliec  and  Salis- 
bury Streets,  at  an  approximate  cost  of 
$3,300.  The  laying  of  a  tile  sewer  on 
Inkerman  Street  has  also  been  author- 
ized. 

North  Vancouver,  B.  C. 

The  Municipal  Council  have  instruct- 
ed Engineer  ,\.  M.  West  to  report  on 
the  construction  of  an  8-inch  watermain 
on  a  portion  of  Seymour  Street.  Clerk. 
.1.  Cowlins. 

Norwich  North  Township,  Ont. 

The  Township  Council  have  passed  a 
by-law  for  the  construction  of  the  Burtis 


I'erry      Drain.       Clerk,     C.    E.    Burgess, 
Burgcsville. 

Peterborough,   Ont. 

The  construction  of  cement  sidewalks 
on  I'rince,  Oxford,  Donegal  East  and 
Dublin  Streets  has  been  authorized  by 
the  City  Council.  Engineer,  R.  H.  Par- 
sons. 

St.  Thomas,  Ont. 

The  construction  of  a  concrete  pave- 
ment on  Elgin  Street  has  been  author- 
ized by  the  Town  Council.  Engineer,  M. 
Ferguson. 

Stratford,  Ont. 

The  City  Council  are  considering  the 
construction  of  a  sewer  in  Avalon  Park 
and  on  Home  Street,  and  the  laying  of 
sidewalks  on  Mowat  and  Birmingham 
Streets.     Clerk,  R.  R.   Lang. 

Thorold,  Ont. 

The  Town  Council  are  about  to  con- 
struct sewers  on  Carleton,  Lyndon  and 
West  Streets  by  day  labor.  Approxi- 
mate cost,  $3,300.  Work  to  be  done  un- 
der supervision  of  the  Resident  Engi- 
neer, J.  F.  Henderson. 

Toronto,  Ont. 

Tenders  on  the  construction  of  asphalt 
pavement  on  Bloor  Street  west  of  Dun- 
das  and  of  a  brick  block  pavement  on 
Indian  Road  will  be  received  until  .Aug- 
ust 31st  by  the  Board  of  Control.  Plans 
at  the  office  of  the  Works  Department, 
City   Hall. 

York  County,  Ont. 

County  Engineer  E.  A.  James.  57  .\de- 
laide  Street  E..  Toronto,  is  preparing  es- 
timates for  the  construction  of  about  2."> 
miles  of  road  work  and  a  number  of  cul- 
verts in  the  northern  part  of  the  County. 

CONTRACTS  AWARDED 
Barton  Township,  Ont. 

riie  Township  Council  have  let  a  con- 
tract for  laying  concrete  sidewalks  and 
curbs  to  Charles  Brayley,  Gibson  .\ve- 
nue.  Hamilton.  .\ppro.ximate  cost,  $5,000. 

Blenheim,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  concrete 
sidewalks  to  John  Scoyne.  Blenheim, 
and  for  curbs  to  T.  E.  TitTt.  Blenheim. 
Estimated    total    cost,   $4,000. 

Dundas,  Ont. 

The  l'ul)lic  Utilities  Commission  have 
let  the  contract  for  the  construction  of 
a  storage  dam  at  Greensville  to  the 
Dickson  Building  Company,  King  St.. 
at  $4,750. 

Dunnville,  Ont. 

A  contract  for  laying  about  6.000 
square  yards  of  tarvia  macadam  paving 
and  4.000  feet  of  curbing  has  been  let 
by  the  Town  Council  to  McRae  &  Coni- 
paignc,   Niagara  Falls,  at  $10,460. 

Edmonton,  Alta. 

The  contract  for  the  construction  of 
a  watermain  to  the  site  of  the  stockyards 
has  been  let  to  W.  I.  Graham,  82  Corey 
Street. 


Leamington,  Ont, 

The  contract  for  laying  a  »cwer  on 
Talbot  Street  has  been  let  by  the  Town 
Council  to  .Anson  Smith.  Chairman  of 
the  Board  of  Works.  Cement  or  salt 
glazed  tile  will  be  used. 

Lennoxville,  Que. 

Work  has  been  started  on  the  con- 
'struction  of  a  water  system  in  connec- 
tion with  Bishops  College.  General  con- 
tractors, Eastern  Pipe  &  Construction 
Company,  Limited,  128  Bleury  Street, 
Montreal.     Approximate  cost,  $5,000. 

Port  Elgin,  Ont 

A  contract  for  laying  about  4,000 
square  feet  of  concrete  sidewalk  has  been 
let  by  the  Village  Council  to  Thomas 
Brigdcn,  at  T/^c.  per  square  foot. 

St.  John,  N.B. 

The  Municipality  of  the  City  and 
County  of  St.  John  have  let  a  contract 
for  laying  sewers  to  Kane  and  King.. 
Prince  William  Street,  and  for  the  sup- 
ply of  material  to  Vroom  &  Arnold. 
Robinson    Building,    Market   Square. 

York  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  laying  concrete  sidewalks 
on  Markham  Street  and  Westwood  .Ave- 
nue to  the  Riverdale  Concrete  Paving 
Company.  264  Jones  .\venue.  Toronto, 
and  to  William  Bushell.  6  Westminster 
Avenue,  Toronto,  for  sidewalk  on  Pris- 
cilla  Avenue. 


Railroads,  Bridges  and  Wharves 

Chatham  Gore  Township,  Ont 

Tenders  on  the  construction  of  a  con- 
crete bridge  will  be  received  until  noon. 
September  2nd.  by  Commissioner  W.  Bi- 
dens.  Lot  3.  Concession  1,  Wallaceburg. 
Plans  and  specifications  with  the  Com- 
missioner. 

Nova  Scotia  Province 

Tenders  on  the  construction  of  a 
bridge  and  culverts  in  \'ictoria  County 
will  be  received  until  September  4th  by 
E.  H.  .Armstrong.  Commissioner  of  Pub- 
lic Works  and  Mines.  Halifax.  Plans  and 
specifications  at  the  Department,  Hali- 
fax. 

St  Catharines,  Ont. 

Tenders  will  be  received  until  Sep- 
tember 2nd  by  the  Chairman  of  the 
Bridge  Committee  for  4,400  square  yards 
of  crcosoted  wood  block  pavement  on 
concrete  foundation,  and  13.315  square 
feet  of  reinforced  concrete  sidewalk,  to 
be  laid  on  the  St.  Paul  Street  Bridge. 
Plans  and  specifications  at  office  of  the 
Engineer.    W.    P.    Near. 

West  Nissouri  Township,  Ont 

The  Township  Council  have  author- 
ized the  laying  of  concrete  floors  on  two 
bridges  and  repainting  of  several  others. 
Clerk.  J.  H.  Davis.  Belton.  Ont. 

CONTRACTS  AWARDED 
Grey  County,  Ont 

The  County  Council  have  let  the  con- 
tract for  the  erection  of  bridges  Nos.  1 
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and  3  to  James  Cole.  Owen  Sound,  and 
for  Ijridge  No.  2  to  Clark  &  Jones,  Owen 
Sound.     Concrete  construction. 

Haldimand  County,  Ont. 

A  contract  for  the  construction  of  four 
concrete  bridges  has  been  let  by  the 
County  Council  to  R.  E.  Dufify,  Dunn- 
ville.   at   $3,977. 

Huron  County,  Ont. 

The  general  contract  for  the  construc- 
tion of  a  concrete  and  steel  bridge  be- 
tween Goderich  and  Hullctt  Townships 
has  been  awarded  by  the  County  Coun- 
cil to  Joseph  Lawson,  Crediton,  Ont. 


Public  Buildings,  Churches 
and  Schools 

Afhton,  Ont. 

The  construction  of  the  Anglican 
C'hurch  is  nearing  completion.  Seating 
has  not  yet  been  purchased.  Pastor,  Rev. 
S.   B.   Holmes. 

Clinton,  Ont. 

The  erection  of  an  addition  to  the 
Model  School  is  contemplated  by  the 
Trustees.  .Approximate  cost,  $6,000. 
Secretary.  C.  D.  Bouck. 

Montreal,  Que. 

The  Kensington  Presbyterian  N'estry 
are  contemplating  an  addition  to  the 
Church  in  Notre  Dame  de  Grace  Ward. 
Frame  construction,  concrete  foundation. 
Particulars  from  J.  A.  Veitch,  208  Mc- 
Gill  Street. 

Newcastle,  N.B. 

Tenders  on  heating,  plumbing  and 
electric  wiring  at  the  Miramichi  Hos- 
pital  will  be  received  until  August  38th 
by   T.   K.   Edgett,   Box  104. 

Pembroke,  Ont. 

Plans  of  a  Town  Hall  are  being  pre- 
pared by  the  Department  of  Public 
Works,  Ottawa.  Secretary,  R.  C.  Des- 
rochers,  Ottawa. 

Peterborough,  Ont. 

Tenders  for  alterations  to  the  Y.  M. 
C.  A.  building  at  475  George  Street  will 
be  received  until  .-Xugust  28th  by  the 
.'Krchitect.  W.  Blackwell.  372!^  Water 
Street.  Separate  tenders  on  plumbing 
and  electric  wiring  will  be  considered. 

Port  Arthur,  Ont. 

Sundry  repairs  to  the  Municipal  Build- 
ings are  being  considered  by  the  City 
Council.  Work  consists  of  repairs  to 
roof  and  placing  of  steel  columns  in  the 
Hall.     ICngineer,  L.  M.  Jones. 

Quebec,  Que. 

Tenders  on  the  erection  of  a  Grand 
Stand  at  the  Provincial  Exhibition  of 
Quebec  will  be  received  until  September 
1st  by  Tanguay  &  Lebon,  Architects,  20 

d'.'\guillon   Street. 

Smith  Township,  Ont. 

The  Township  Council  are  about  to 
issue  debentures  to  the  amount  of  $3,000 
for  building  a  school  in  Section  No.  9. 
Clerk,  J.  W.   Kelly,  Bridgenorth. 

St.  Emelie,  Que. 

Tenders  on  the  erection  of  a  school 
will  be  received  until  August  30th  by  the 
Secretary  to  the  School  Commissioners. 
D.  L.  Filteau.  Plans  and  specifications 
with  the  Secretary.  Brick  construction, 
concrete  foundation. 


Tecumseth  Township,  Ont. 

Tenders   on    the    erection   of   a   school 
in   Section   No.   4  will   be  received   until 


September  1st  by  the  Secretary,  John 
Harvey,  Cookstown.  Plans  at  residence 
of  Barry  Jebb,  Newton  Robinson. 

Toronto,  Ont. 

A  report  has  been  presented  to  the 
Property  Committee  placing  the  cost 
of  a  new  tile  roof  on  the  City  Hall  at 
$30,000.  Property  Commissioner,  D. 
Chisholm. 

Trenton,  Ont. 

."Mterations  to  Grace  Methodist  Church. 
Dundas  Street,  are  being  considered. 
Brick  construction,  shingle  roofing.  Es- 
timated cost.  $5,000.  Chairman  of  the 
Building   Committee.   H.   E.   Mayhew. 

Vancouver,  B.C. 

The  Department  of  Public  Works.  Ot- 
tawa, will  call  for  tenders  shortly  on 
the  construction  of  two  large  sheds  on 
the  new  wharf.  Steel  and  sheet  metal 
construction,  concrete  base.  Appro.xi- 
mate  cost.  $250,000. 

Winnipeg,   Man. 

In  connection  with  the  church  being 
built  on  River  Heights  for  the  Presby- 
terian Congregation  of  St.  Andrew's, 
contracts  for  plumbing,  heating  and  elec- 
tric work  will  be  let  by  the  general  con- 
tractors. Grey  &  Davidson  Company, 
Limited,   Wall   Street,   Winnipeg. 

CONTRACTS  AWARDED 

Belmont,  Ont. 

The  School  Board  have  let  the  gen- 
eral contract  for  the  erection  of  a  school 
to  Horton  Bros.,  St.  Thomas,  the  con- 
tract for  heating  to  Hamilton  &  Stott. 
430  Talbot  Street.  St.  Thomas,  and  for 
seating  to  the  Globe  Furniture  Com- 
pany. Shantz  .Avenue,  Waterloo.  Ap- 
proximate cost,  $7,000. 

Compton,  Que. 

The  general  contract  for  the  erection 
of  an  addition  to  the  Town  Hall  has  been 
awarded   to   D.   Saultry. 

Dartmouth,  N.S. 

.\  contract  for  the  installati<in  of  fit- 
tings at  the  Post  Office  has  been  let  to 
the  Office  Specialty  Manufacturing  Com- 
pany.  Sparks  Street,   Ottawa. 

East  Angus,  Que. 

The  Department  of  Public  Works.  Ot- 
tawa, have  let  the  contract  for  the  in- 
stallation of  fittings  at  the  Post  Office 
to  the  Berlin  Interior  Hardware  Com- 
pany, 72  Wilmott  Street,  Berlin,  Ont. 

Elmira,  Ont. 

\  contract  for  the  construction  of  sep- 
tic tanks  at  St.  Paul's  Church.  Mill  St.. 
has  been  awarded  to  T.  Rudow  &  Son, 
Elmira. 

Elmwood,  Man. 

The  contract  for  roofing  at  the  new 
George  V.  School  has  been  let  to  G. 
A.  Glasgow,  532  Agnes  Street,  Winni- 
peg- 

Fonthill,  Ont. 

The  general  contract  for  rebuilding 
Holy  Trinity  Church  has  been  let  to  F. 
Grisdale.  Thorold.  Ont.  .\rchilect.  D.  F. 
Forbes.  Temple  Building,  Welland.  Ap- 
proximate cost,  $4,200. 

Kelly's  Cross,  P.E.I. 

The  contract  for  galvanised  iron  work 
at  St.  Joseph's  Church  has  been  let  to 
J.  E.  W'ilson  Company,  Limited,  Sydney 
Street,   St.  John. 

Ottawa,  Ont. 

The  contract  for  electrical  work  at 
Howick   Hall,    Exhibition   Grounds,   has 


been  let  by  the  City  Council  to  the  Rid- 
eau  Electric  Company,  Bank  Street. 

Quebec,  Que. 

The  roofing  contract  in  connection 
with  the  foundling  hospital  in  course  of 
erection  on  St.  Foy  Road  for  the  Bon 
Pasteur  Convent  has  been  let  to  E.  Fal- 
ardcau,  Dorchester  Street,  the  contract 
for  plastering  to  G.  A.  Vezina.  61  Des 
Prairies  Street,  and  E.  Belanger,  and  for 
painting  to  Gauthier  &  Bros.,  292  St. 
Joseph  Street.  Heating,  plumbing  and 
electrical   work   not   let. 

Romney  Township,  Ont. 

The  general  contract  for  the  erection 
of  a  school  in  Section  No.  6  has  been 
awarded  to  B.  Blonde,  14  Cornhill  St.. 
Chatham.  Smaller  trades  will  be  sub- 
let.    Approximate  cost,  $4,500. 

Silver  Lake,  Ont. 

The  general  contract  for  the  erection 
of  a  school  has  been  let  by  the  Trustees 
of  School  Section  No.  1  to  Jenkins  & 
Maurer,  Kelso.  Approximate  cost, 
$10,000. 

St.  Albert  de  Warwick,  Que. 

Work  has  been  commenced  on  the 
erection  of  a  church  for  the  Roman 
Catholic  Congregation  by  L.  Caron,  Nic- 
olet.  Brick  construction.  Estimated 
cost,    $18,250. 

Victoria,   B.C. 

In  connection  with  the  observatory 
being  built  on  Little  Saanich  Mountain 
for  the  Department  of  Public  Works. 
Ottawa,  the  contract  for  ornamental  iron 
work  has  been  let  to  the  Grandview  Iron 
Company.  1685  Venables  Street.  Van- 
couver, and  for  electric  work  to  the 
Hinton  Electric  Company. 

Whitby.  Ont. 

The  Board  of  Education  have  let  the 
contract  for  roofing  at  the  school  now 
in  course  of  erection  to  the  general  con- 
tractor.  J.    Pearson,   Whitby. 

Winnipeg,  Man. 

In  connection  with  the  school  being 
built  on  Poison  Avenue,  the  contract  for 
heating  has  been  awarded  to  James  Bal- 
lantyne  Company.  Limited,   Wall  Street. 

Wolfville,  N.S. 

In  connection  with  the  students'  resi- 
dence in  course  of  erection  at  Acadia 
Collegiate  .Academy,  the  contract  for 
roofing,  plastering,  painting  and  interior 
fittings  has  been  awarded  to  the  general 
contractors,  Rhodes  Curry  Company, 
Limited.  .Amherst,  the  contract  for  heat- 
ing and  pluml)ing  to  Hagee  &  Com- 
pany. Amherst,  and  for  electrical  work 
to  G.  Gormley,  Wolfville. 


Business  Buildings  and  Indus- 
trial Plants 

Carlton  Point,  P.E.I. 

Tenders  will  be  received  until  noon. 
.September  8th,  by  the  Department  of 
Railways  and  Canals.  Ottawa,  for  the 
construction  of  a  station,  water  tank, 
engine  house,  transfer  platform,  stand- 
]iipe  pit  and  turntable.  Plans  and  speci- 
fications with  the  Engineer.  Car  Ferry 
Terminals,  the  Chief  Engineer.  Moncton. 
N.B..  and  at  the  Department.  Ottawa. 

Embro,  Ont. 

Hugh  McDonald.  Huron  and  Commis- 
sioner Streets,  is  about  to  remodel  busi- 
ness premises  and  install  equipment  for 
a   general  blacksmith   shop. 


AuKUst  lio,  iyi5 
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Hensall,  Ont. 

riu'  erection  of  an  addition  to  tin- 
KinK  (icorge  Hotel  is  lieing  considered 
by  vVtir  Atcheson.  Approximate  cost, 
$.'•.,000. 

Lobo,  Ont. 

]'lans  are  being  prepared  for  a  store 
to  be  erected  for  Herman  Marsh,  Lobo 
Village,  London,  C)nt.,  at  an  estimated 
cost  of  $.'■), 000.     White  brick  construction. 

McGregor,  Ont. 

Thomas  1  meson  is  considering  the 
erection  of  fireproof  farm  buildings,  at 
an  approximate  cost  of  .$5,000. 

Mdntreal,  Que. 

J.  K.  Desroches,  1621  St.  Catherine  St. 
I"..,  is  considering  the  erection  of  a  store 
and  four  flats,  at  an  estimated  cost  of 
$13,000.  Work  may  be  done  by  con- 
tract. 

Ottawa,  Ont. 

W.  E.  NofTke,  Plaza  Building,  Rideau 
.Street,  is  preparing  plans  for  an  addition 
to  a  warehouse  and  office  building  on 
Slater  Street  for  the  Bate  Realty  Com- 
pany, Slater  Street.  Concrete  block 
construction,  felt  and  gravel  rooting. 
Approximate  cost,  $35,000. 

Somerset,  N.S. 

Work  will  start  shortly  on  the  erec- 
tion of  a  fruit  house  for  the  Somerset 
Fruit  Company.  Secretary,  F.  N.  Ills- 
ley,  Berwick,  N.S.  Approximate  cost, 
$3,500. 

St.  John,  N.B. 

rians  for  remodelling  the  I'rovincial 
Bank,  Charlotte  Street,  arc  being  pre- 
pared by  H.  H.  Mott,  Germain  Street. 
Estimated  cost,  $13,000. 

St.  Thomas,  Ont. 

The  St.  Thomas  Packing  Company, 
Limited,  may  rebuild  a  portion  of  their 
plant,  which  was  recently  destroyed  by 
fire.     General   Manager,  J.   Moody. 

Toronto,  Ont. 

j.  S.  Playter,  170  Danforth  .\venue,  is 
building  a  garage  at  1H4  Danforth  .\ve- 
iiue,  estimated  to  cost  $:i,500.  Steel  and 
brick  construction,  felt  and  gravel  roof- 
ing. 

The  Toronto  Hydro  Electric  Com- 
mission, 220  Yonge  Street,  are  having 
plans  prepared  for  a  sub-station  to  be 
erected  at  St.  Lawrence  Market.  Steel 
and  brick  construction,  concrete  founda- 
tion, felt  and  gravel  roofing.  Estimated 
cost,  $5,000.     Work  by  day  labor. 

G.  W.  Vcsral,  61  York  Street,  pro- 
poses to  erect  an  addition  to  his  garage 
at  an  estimated  cost  of  $4,000.  Plans  are 
being  prepared  by  James  Loudon  & 
llertzberg,  70  Adelaide  Street  E.  Brick 
construction. 

Welland,  Ont. 

Work  has  been  started  on  the  erection 
of  a  store  and  residence  at  State  and 
Main  Streets  by  Joseph  N.  Leon.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Estimated  cost, 
$:i„500. 

Winnipeg,  Man. 

In  our  last  issue,  we  inadvertently 
published  details  with  regard  to  a  build- 
ing being  erected  for  the  Bell  Tele- 
phone Company  of  Canada.  This  in- 
formal ion  applies  to  the  Bell  Telephone 
Biiilding  now  in  course  of  erection  at 
SluThrooke,  Que. 


CONTRACTS  AWARDED 
Comber,  Ont. 

The  general  and  carpentry  contracts 
for  the  erection  of  a  brick  garage  for 
William  Keith  have  been  awarded  to 
G.  Penie,  149  Lacroix  Street,  and  the 
masonry  contract  to  Moore  &  Stephens. 
Asbestos  roofing.    Estimated  cost,  $5,000. 

Cornwall,  Ont. 

Robert  Lalonde  has  let  the  contract 
for  the  erection  of  stores  on  Pitt  Street 
to  R.  E.  Ralph.  Westboro,  Ottawa.  Terra 
cotta  hollow  tile  and  red  brick  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing.     Approximate   cost,  $7,000. 

Edmonton  South,  Alta. 

The  general  contract  for  the  erection 
of  a  barn  in  the  grounds  of  the  Univer- 
sity of  .Alberta  has  been  let  to  Frost  & 
Ingraham,  10104  lOHth  Street.  Frame 
construction,  concrete  foundation,  shingle 
roofing.     Estimated  cost,  $5,000. 

Hamilton,  Ont. 

The  Frost  Wire  Fence  Company,  Sher- 
man Avenue  W.,  have  let  the  general, 
masonry,  carpentry,  steel  and  roofing 
contracts  for  the  erection  of  an  addi- 
tion to  their  factory  to  G.  E.  Mills,  King 
Street  E.  Brick  construction,  concrete 
foundation. 

Moncton,  N.B. 

.•\  |)ermit  for  the  erection  of  a  store  has 
l)een  issued  to  J.  D.  Crcaghan  Company, 
795  Main  Street.     Estimated  cost,  $3,000. 

Montreal,  Que. 

W^irk  is  under  way  on  an  addition  to 
grain  elevator  No.  1,  for  the  Harbour 
Commissioners.  The  contract  for  struc- 
tural steel  has  been  let  to  the  Dominion 
Bridge  Company,  Lachine,  the  contract 
for  carrying  machinery  to  the  Canadian 
Fairbanks-Morse  Company.  Limited.  84 
St.  Antoine  Street,  and  for  electrical 
work  to  Philip  Lahee  &  Company,  20 
St.  Nicholas  Building. 

A.  Claude,  190  de  L'Epee  Avenue,  has 
commenced  the  erection  of  a  store,  esti- 
mated to  cost  $5,000.  Contracts  for  roof- 
ing, heating  and  plumbing  have  been  let 
to  Lavigueur  &  Menard.  348:i  St.  Law- 
rence Boulevard,  and  for  plastering  to 
S.  Rochon,  470  Qutremont  Avenue. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  an  agricultural  building  at  the  Govern- 
ment Experimental  Farm  has  been  let  to 
\V.  .Ashe,  314  Henderson  .\venuc,  Ottawa. 

In  connection  with  the  garage  in 
course  of  erection  on  Sparks  Street  for 
Parks  Dye  Works,  Limited,  the  contract 
for  electrical  work  has  been  let  to  J.  .\. 
Davis,  21  Echo  Street.  Contracts  will 
be  sub-let  for  plumbing  and  heating. 

Port  Arthur,  Ont. 

The  Canadian  Northern  Railway  have 
let  the  general  contract  for  the  erection 
of  sixteen  pens  at  the  stocW  yards  at 
West  Port  to  the  Hearst  Engineering 
Company,  Port  .Arthur.  .Approximate 
cost.  $10,000.  .Additional  pens  will  be 
buijt  later. 

Princeville,  Que. 

Tenders  on  the  erection  of  a  slaughter 
house  for  the  Co-Opcrative  .Abattoir 
Company  will  be  received  until  noon, 
.August  2Hth,  by  the  Secretary,  J.  S.  Pic- 
ard.  Plans  and  specifications  with  the 
Secretary. 

Quebec,  Que. 

In  connection  with  the  store  and  resi- 
dence being  built  on  Canardiere  Street 


by  J.  Caruiichacl.  Notre  Dame  de»  I^ur- 
entidcs  Street,  the  roofing  contract  has 
been  let  to  L.  Lajeunetse,  78  St.  Agnes 
.Street.     Heating  and  plumbing  not  let. 

Red  Deer.  Alta. 

In  connection  with  the  warehouse  be- 
ing built  on  Gaetz  Avenue  for  Nash 
Bros.,  Minneapolis,  Minn.,  the  masonry 
contract  has  been  let  to  Schnurr  Bros., 
the  carpentry  contract  to  the  general 
contractors,  Baird  &  McKcnzic,  North 
Red  Deer,  the  contract  for  heating  and 
plumbing  to  Smith  &  Gaetz,  58  Gaetz 
.Avenue  N..  and  for  electrical  work  to 
the  Western  General  Electric  Company, 
.12  Gaetz  .Avenue  S. 

Sherbrooke,  Que. 

In  connection  with  the  office  building 
in  course  of  erection  for  the  Bell  Tele- 
phone Company  of  Canada,  118  Notre 
Dame  Street  W..  Montreal,  the  carpen- 
try, plastering  and  interior  fittings  con- 
tracts have  been  let  to  the  general  con- 
tractors, .Anglins  Limited,  65  Victoria 
Street,  Montreal,  and  the  contract  for 
mill  work  to  L.  O.  Noel,  Lennoxville 
Road,  Sherbrooke.  Painting  not  award- 
ed. 

Somerset,  N.S. 

The  general  contract  for  the  erection 
of  a  fruit  house  for  Herbert  Ayler.  Kent- 
ville,  has  been  let  to  J.  H.  Hicks  &  Sons. 
Bridgetown.     .Approximate   cost,   $3,S0U. 

Sydney,  N.S. 

Work  is  about  to  start  on  the  erection 
of  a  furniture  factory  on  Charlotte  Street 
for  Wrights  Limited.  The  general  con- 
tract has  been  awarded  to  Frank  C.  Red- 
ding. North  Sydney,  at  $35,000.  Electric 
wiring   not   included. 

Toronto,  Ont 

T.  R.  Morris,  182  Bcllwoods  Avenue. 
is  about  to  start  work  on  the  erection 
of  a  store  and  apartments  at  Danforth 
and  Langford  .Avenues,  and  is  receiving 
tenders  on  excavation.  Masonry  and  car- 
pentry by  day  labor.  Other  trades  will 
i)e  sub-let.     Estimated  cost,  $.'>,000. 

Work  is  in  progress  on  the  construc- 
tion of  a  coal  and  chemical  storage  plant 
in  connection  with  the  Filtration  Sy.stem 
at  Centre  Island.  General  contractors. 
W.  Cowlin  &  Son  of  Canada,  Ltd..  Mail 
Building.    .Approximate  cost.  $38,000. 

Work  is  in  progress  on  the  erection  of 
three  stores  and  apartments  on  St  Clair 
.Avenue  W.  for  J.  R.  Gibson.  1228  St. 
Clair  .Avenue  W.  General  contractor.  J. 
Crang.  906  St.  Clair  .Avenue  W.  Ap- 
proximate cost,   $10,000. 

Whitby,  Ont 

Work  has  been  commenced  on  the 
erection  of  a  repair  shop  and  garage  for 
W.  J.  Luke  &  Son.  Dundas  Street.  The 
general,  carpentry,  steel,  roofing,  plaster- 
ing, painting  and  interior  fittings  coiv 
tr.icts  have  been  let  to  J.  H.  James.  Brock 
Street,  and  the  masonry  contract  to  T. 
G.  Devcrell.  Brock  Street.  Heating  and 
plumbing  not  let. 


Residences 

Blenheim,  Ont. 

The  erection  of  a  residence  is  'con- 
templated by  Thomas  Smyth.  Communi- 
cation  Road.     .Approximate  cost,  $3,500. 

Dartmouth,  N.S. 

Tenders  on  heating,  plumbing  and  elec- 
trical work  at  a  residence  being  built  on 
(Continued  on  page  51) 


Paving  Tenders 


Tenders  are  called  for  Reinforced  Concrete  Pav- 
ing in  the  Town  of  I.eamington,  1,840  ft.  x  28  ft. ; 
4(K>  ft.  X  42  ft.  Plans  and  specifications  with 
R.  M.  Selkirk,  Town  Clerk,  Leamington,  and  J.  J. 
Newman,  Engineer,  Wind.sor,  Ont.  Tenders  to 
be   in   by   September  6th,   1915. 

R.  M.  SELKIRK,  Town  Clerk, 
34  Leamington,    Ont. 


Extension    of  Time 

for  Wrecking  Buildings 
Order  No.  1106 


Notice  is  hereby  given  that  the  time  for  re- 
ceiving tenders  for  the  wrecking  of  buildings  on 
the  St.  Paul  Street  Bridge  right-of-way,  St.  Cath- 
arines, Ont.,  is  extended  until  5  o'clock  p.m.  of 
Thursday,    September   2nd,    1916. 
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W.  P.   NEAR. 

City   Engineer. 


THE  QUEBEC  STREAMS 
COMMISSION 


Proposed  Storage  Dam  on 
the  St.  Francis  River 


Notice  to  Contractors 


Sealed  tenders  addressed  to  the  undersigned  and 
marked  "Tenders  for  Storage  Dam  at  the  outlet 
of  Lake  St.  Francis,"  will  be  received  at  the 
Office  of  The  Quebec  Streams  Commission,  Room 
204,  Parliament  Buildings,  Quebec,  until  Twelve 
o'clock  on  Tuesday,  the  7th  of  September  next 
(1916). 

Plans  and  specifications  can  be  seen  on  or  after 
this  date  at  the  said  office  or  at  the  Quebec 
Streams  Commission's  Office,  Room  803,  McGill 
Building,    Montreal. 

Parties  tendering  will  be  required  to  accey)t 
the  fair  wages  schedule  prepared  or  to  be  pre- 
pared by  the  Department  of  Labour  of  the  Pro- 
vince of  Quebec,  which  schedule  will  form  part 
of    the   contract. 

Tenderers  are  notified  that  tenders  will  not  be 
considered  unless  made  strictly  in  accordance 
with    the   printed    forms. 

An  accepted  bank  cheque  for  the  sum  of  Fif- 
teen Thousand  Dollars  ($15,fXM)),  made  payable 
to  the  order  of  the  Provincial  Treasurer,  must 
•ccompany  each  tender,  which  sum  will  be  for- 
feited if  the  party  tendering  declines  entering  in- 
to .  contract  for  the  work,  at  the  rates  stated  in 
the    offer    submitted. 

The  cheque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  cheque  of  the  successful  tenderer  will  be 
held  as  security,  or  part  security,  for  the  due 
fulfilment  of  the  contract  to  be  entered   into. 

The  lowest  or  any  tender  not  necessarily  ac 
cepttfd. 

By  order, 

O.   LEFEBVRE, 

Chief    Engineer. 
The   Quebec   Streams   Commission, 
Alontreal,  August  19th,  1915. 

Newspapers  inserting  this  advertisement  with- 
out authority  from  the  Commission  will  not  be 
paid  for  it.  34-35 


School  Tenders 


Scaled  tenders,  including  a  5  per  cent,  marked 
cliefpie,  will  be  received  up  to  and  including 
Monday,  August  30th,  by  the  Secretary  of  the 
School  Board,  Lambton  Mills,  in  whole  or  in 
part,  for  the  dtfTerent  trades  required  in  the  erec- 
tion and  completion  of  a  school  building.  Plans 
and  specifications  and  all  particulars  can  be  seen 
at  Molson's  Bank,  Lambton  Mills;  also  a,t  the 
offices  of  the  architects.  No  tender  necessarily 
accepted. 

THOMAS   ELLIOT, 

Sec. -Treasurer  School   Board, 

Lambton   Mills,    Ont. 
ELLIS    &    ELLIS,    Architects, 

Manning  Chambers,  Toronto.     VA 


To  Contractors 


Separate  sealed  tenders  accompanied  by  a 
marked  cheque  for  5  per  cent,  of  the  amount  will 
be  considered  at  the  Township  Hall  at  4  o'clock 
p.m.,  August  30th,  for  the  following  work  in  the 
Township   of    Logan  : — 

1.  The  repairing  of  the  N.  W.  drain  from  con- 
cession 13  to  near  the  junction  of  the  Grey  branch. 

2.  From  concession  10  to  the  outlet. 

3.  The    repairing   of    the    McNaught    drain. 
Specifications  may  be  seen  at  the  Clerk's  office, 

lot    16,   concession  6.      The   lowest   or   any   tender 
not  necessarily  accepted. 

MARVIN  LEAKE,  Clerk, 

R.   R.  5,  Mitchell,  Ont. 


August   13,   1915. 
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Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary- Treasurer  of  the  Board,  will  be  re- 
ceived  until 

Friday,  August  27,  1915 

FOR 

All  Trades  for  New 
Building 

Dovercourt  School  Grounds 
Bartlett  Avenue 

specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque 
for  5  per  cent,  of  the  amount  of  tender  or  its 
e((uivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  Surety  Companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall,  not  later 
than  4  o'clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten- 
der  Will  not   be   necessarily   accepted. 

W.  C.  WILKINSON, 

Secretary-Treasurer. 


Tenders  for  Bridge 
Floor 


Order  No.  1105 


Sealed  tenders  will  be  received,  addressed  to 
the  Chairman  of  the  Bridge  Committee,  City 
Buildings,  St.  Catharines,  Ont.,  up  to  5  o'clock 
of  Thursday,  September  2nd,  1915,  for  the  con- 
struction of  the  Bridge  Floor  and  Sidewalks  for 
the   St.    Paul   Street    Bi  idge,    St.    Catharines,    Ont. 

Principal  Items  of  Work 

4,400  sq.  yds.  of  Creosoted  Wood  Block  Pave- 
ment,   including    Concrete     Foundation. 

13,315  sq.  ft.  of  Reinforced  Concrete  Sidewalks. 

Plans  and  specifications  and  forms  of  tender 
may  be  obtained  at  the  office  of  the  City  Engi- 
neer. A  certified  cheque  in  the  amount  of  $1,000 
payable  to  the  City  Treasurer  is  required  to  be 
deposited  with  the  bid  and  a  construction  bond 
of  $3,000  shall  be  furnished  the  City  by  the  suc- 
cessful tenderer  to  whom  the  contract  is  awarded. 

The  City  reserves  the  right  to  reject  any  or  all 
tenders  or  to  accept  the  tender  which  would  best 
serve  the  interest  of  the  City. 

W.    P.    NEAR. 
34  City    Engineer. 


CITY  OF  BERLIN 

Province  of  Ontario 


Sewage  Disposal 
Works 
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MILES    YOKES, 

Chairman  of  Committee. 


Sealed  tenders  will  be  received  by  the  City 
Clerk    until    twelve    o'clock    noon    on 

Tuesday,  September  7th.  1915 

for  the  construction  of  Sewage  Disposal  Works, 
comprising  Tanks,  Filters,  Sludge  Beds  and 
Pumping   Station. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Consulting  Engineer,  2*^)4  Mail  Build- 
ing, Toronto,  also  at  the  City  Engineer's  Office, 
Berlin. 

The  lowest  or  any  tender  not  necessarily 
accepted. 

HERBERT  JOHNSTON,  Esq., 

City  Engineer. 
JOHN    HESSENAUER,    Esq., 

Chairman    Sewerage   Committee. 
A.   H.  MILLAR,  Esq.,  City  Clerk. 


•M 


CHIPMAN    &    POWER, 

Consulting    Engineers. 


Fires 

Kincardine,  Ont. 

The  pattern  shop  of  the  Hunter  Bridge 
&  Boiler  Company,  Queen  Street,  has 
been  destroyed  Ijy  fire.     Loss,  $13,000. 

Stoney  Beach,  Sask. 

Fire  has  destroyed  the  store  belonging 
to  Hugh  McGillivray,  Pense.  Loss  on 
building,  $1,200.  and  on  the  stock  of 
hardware,  $3,000,  partially  covered  by  in- 
surance. 
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Portland  Street  for  W.  C.  Bishop  will 
be  received  until  September  1st  by  the 
Architects,  Harris  &  Horton,  Keith 
IJuildinpr,    Barrington   Street,   Halifax. 

Edmonton  South,  Alta. 

A  residence  is  being  built  on  Fourth 
Avenue  N.  II.  for  Mrs.  Catherine  See. 
Work  is  being  done  by  day  labor  under 
supervision  of  B.  A.  See.  Frame  con- 
struction, shingle  roofing.  Approximate 
cost,  $.'j,000. 

Hagersville,  Ont. 

['lans  of  a  residence  are  being  pre- 
pared  for   ftdward  Hannah. 

Halifax,  N.S. 

The  Eastern  Investment  Corporation. 
Cragg  Building,  Barrington  Street,  will 
receive  tenders  until  September  1st  on 
heating,  plumbing,  electrical  work  and 
interior  fittings  for  residences  in  course 
of  erection  on  Larch  and  Jubilee  Streets. 

Kent  Centre,  Ont. 

Tenders  will  l)e  received  until  August 
;iOth  on  all  trades  required  in  the  erec- 
tion of  a  residence  for  Thomas  Smith. 
Architect,  S.  G.  Kinsey,  Fifth  Street, 
Chatham.  Frame  construction,  concrete 
foundation,  shingle  roofing.  Approxi- 
mate cost,  $3,000. 

Millville,  N.S. 

Work  is  about  to  start  on  the  erection 
of  a  residence  for  Amos  Hewen.  Esti- 
mated cost,  $3,000. 

Montreal,  Que. 

Work  (jn  the  erection  of  a  cottage  has 
been  started  by  P.  Blais,  462  Old  Or- 
chard Street.     Estimated  cost,  $3,500. 

J.  R.  Lavigneur,  273  Visitation  Street, 
has  commenced  the  erection  of  six  flats 
on  Beaudry  Street.  Estimated  cost, 
$5,000. 

Work  on  the  erection  of  four  flats  has 
been  commenced  by  T.  Pageau,  337  Stad- 
acona  Street.     Approximate  cost,  $7,000. 

A.  Lafreniere,  2400  Frontcnac  Street, 
is  building  three  flats  on  Frontenac  St. 
at  an  estimated  cost  of  $3,500. 

Ottawa,  Ont. 

Tlu-  Oakland  Land  Company,  care  of 
VV.  J.  Spratt,  157  Sunnyside  Avenue,  are 
considering  the  erection  of  a  residence 
on  Bellwoods  Street,  to  cost  about  $4,- 
500.  Double  brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

Samuel  Brooks,  f>9  Union  Bank  Build- 
ing, contemplates  the  erection  of  a  resi- 
dence, estimated  to  cost  $4,500.  Double 
brick  veneer  construction,  stone  founda- 
tion, felt  and  gravel  roofing. 

Plans  have  been  drawn  for  a  resi- 
dence to  be  built  on  Ossington  Street 
for  W.  Ryder.  15  Maple  Street.  Brick 
veneer  construction,  stone  foundation, 
shingle   roofing.      I"".stiniated   cost.  $4,800. 

Outremont,  Que. 

The  cottages  to  be  erected  on  Spring 
Grove  .\venuc  for  S.  D.  Joubert,  336  St. 
Catherine  Road,  will  be  built  by  day 
labor.     Estimated  cost,  $17,000. 

Port  Stanley,  Ont. 

Oscar  Smith.  Colborne  Street,  ha.s 
commenced  the  erection  of  a  residence 
estimated  to  cost  $3,500.  Red  pressed 
brick  construction,  concrete  and  stone 
foundation,  shingle  roofing. 

Quebec,  Que. 

Uuotations  on  all  materials  required  in 
the  erection  of  a  residence  arc  being  re- 
ceived  liy    R.   Gosselin,    171    First   Street, 

l.inioiloii. 


Work  has  been  started  on  the  erec- 
tion of  a  residence  by  A.  Grenier.  74 
Third  Street.  Frame  and  brick  construc- 
tion, concrete  foundation,  metal  and  as- 
bestos roofing.     Estimated  cost,  $3,000. 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  residence  for  N. 
Ferland,  410  St.  Francois  Street.  Brick 
construction,  concrete  foundation.  Ap- 
proximate cost,  $7,000. 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  residence  on  Bou- 
gainville Street  for  Dame  Marie  R.  Anc- 
til,  56  Artillery  Street.  Brick  and  frame 
construction,  concrete  foundation.  Ap- 
proximate cost,  $3,000. 

E.  Cloutier,  274  Canardiere  Road,  has 
commenced  the  erection  of  a  residence 
on  Tenth  Street,  Limoilou,- estimated  to 
cost  $3,000.  Work  by  day  labor.  Frame 
and  brick  construction,  concrete  founda- 
tion. 

Renfrew,  Ont. 

W.  E.  NofTkc,  Architect,  Plaza  Build- 
ing, Rideau  Street,  Ottawa,  is  preparing 
plans  for  three  double  residences  to  be 
l)uilt  here,  and  will  call  for  tenders 
shortly.  Tile  and  stucco  or  brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost,  $10,- 
000.     Owner's  name  withheld. 

Ruthven,  Ont. 

Guy  Mills,  Lakeshore,  Ruthven,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $3,000.  Frame  and 
white  brick  construction,  concrete  and 
stone  foundation,  shingle  roofing. 

Toronto,  Ont. 

The  erection  of  a  pair  of  residences  at 
128  Hope  Avenue  has  been  commenced 
by  C.  A.  Drew.  119  Nairn  Avenue. 
Smaller  trades  will  be  sub-let.  Brick 
construction,  shingle,  felt  and  gravel 
roofing.     Estimated  cost,  $3,500. 

R.  J.  Marshall,  60  Rosemount  .\venue, 
is  building  a  residence  at  7  Glenholme 
Avenue  by  day  labor.  Smaller  trades 
will  be  sub-let.  Brick  construction, 
shingle  roofing.    Estimated  cost,  $4,000. 

A  residence,  estimated  to  cost  $4,000, 
is  being  built  on  Kingswood  Road  by 
.\.  Mundy.  43  Columbine  Avenue.  Brick 
construction,   shingle   roofing. 

Work  has  been  started  by  R.  C. 
N'aughn  &  Son,  4  Summcrhill  Gardens, 
on  the  erection  of  a  pair  of  residences, 
estimated  to  cost  $8,000.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing. 

Work  on  the  construction  of  a  brick 
residence  at  1494  Dufferin  Street  has 
been  started  by  R.  J.  Cole.  159  Elles- 
worth  .'\venue.  Smaller  trades  will  be 
sub-let.     .\pproximate  cost.   $3,500.' 

F.  Yetman,  997  Duflferin  Street  ,is 
building  two  residences  on  Hounslow 
Heath  Road  at  an  estimated  cost  of  $3.- 
800.  Brick  construction,  shingle,  felt  and 
gravel  roofing.  Smaller  trades  will  be 
sub-let. 

Doimcnfield  Bros.,  322  Clinton  Street, 
are  erecting  three  pairs  of  residences  at 
43-53  Dixon  .\venue.  .\pproximate  cost, 
$15,000. 

W.  J.  McWaters,  28  Kingswood  Road. 
has  commenced  the  erection  of  a  resi- 
dence on  Neville  Park  Boulevard,  esti- 
mated to  cost  $3,500.  Smaller  trades  will 
be  sub-let.  Brick  construction,  shingle 
roofing. 

Work  has  been  started  on  the  erection 
of  a  pair  of  residences  at  6-8  Cuthbert 


Crescent  by  W.  John,  1  Leeds  Street 
Brick  construction,  concrete  foundation, 
shingle,  felt  and  gravel  roofing.  Ap- 
proximate cost,  $6,000.  Smaller  trades 
may   be   sub-let. 

W.  P.  Levack,  51«  Roxton  Road,  is 
building  a  residence  at  218  High  Park 
Avenue,  estimated  to  cost  $4,000.  Smaller 
trades  will  be  sub-let.  Brick  construc- 
tion, shingle  roofing. 

Work  has  been  started  by  W.  P.  Le- 
vack, 319  Roxton  Road,  on  the  erection 
of  a  residence  at  48  High  Park  Avenue. 
Smaller  trades  will  be  sub-let.  Brick 
construction,  shingle  roofing.  Approxi- 
mate cost,  $4,000. 

A  residence  is  being  erected  on  Ariel 
Street  by  Robert  McDevitt.  68  Medland 
Crescent.  Brick  construction.  Esti- 
mated cost,  ^3,000. 

Tenders  are  being  received  by  D.  S. 
Heritage,  43  King  Street  W.,  for  all 
trades  required  in  the  erection  of  two 
residences  at  Danforth  and  Greenwood 
.\venue.     Brick  construction. 

Trenton,  Ont. 

Frank  Felion  contemplates  the  erection 
of  a  residence  on  Queen  Street,  at  an  es- 
timated cost  of  $3,500.  Frame  and 
pressed  brick  construction,  concrete 
foundation,   shingle   roofing. 

Wallaceburg,  Ont. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  brick  veneer  residence  for 
C.  M.  Yates,  Metropolitan  Tower,  New 
York.  Architect,  J.  L.  Wilson,  64  Mar- 
ket  Building,   Chatham. 

Westboro,  Ont. 

Tenders  will  be  called  shortly  on  the 
erection  of  a  residence  for  Charles  Ogil- 
vy,  Rideau  Street.  Ottawa.  Plans  by 
W.  E.  Noffke,  Architect.  Plaza  Build- 
ing, Rideau  Street,  Ottawa.  Tile  and 
stucco  or  brick  veneer  ronstruction,  con- 
crete foundation,  shingle  roofing.  Es- 
timated cost,  $6,000. 

CONTRACTS  AWARDED 
Barrie,  Ont. 

The  contract  for  carpentry  at  the  resi- 
dence being  built  on  Bradford  Street  by 
W.  C.  Thompson  has  been  let  to  W. 
(iray,  James  Street. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  on  Bradford  Street  by  W.  C. 
Thompson:  masonry,  F.  Mayze;  cement 
work,  T.  Tooke,  30  Grove  Street;  steel 
work,  roofing  and  interior  fittings.  W. 
Gray,  James  Street;  plastering,  Thomas 
Thompson;  painting.  VV.  Barry.  Heat- 
ing, plumbing  an^  electrical  work  not 
yet  awarded. 

Chatham,  Ont. 

The  general  contract  for  the  erection 
of  three  residences  on  Hilliard  Street 
for  R.  F.  Mitchell.  Fourth  Street,  has 
been  let  to  T.  Rayment.  McKeough  .\ve- 
nue,  the  plastering  contract  to  C  .Wright. 
Wellington  Street  E..  and  the  painting 
contract  to  W.  Palmer,  .\delaide  Street 
S.  Heating,  plumbing,  electrical  work 
and  interior  fittings  by  owner. 

Clinton,  Ont 

Prior  &  Sweet  have  commenced  the 
erection  of  a  residence  for  W.  J.  Elliott, 
Victoria  Street.  The  contract  for  car- 
pentry has  been  let  to  J.  Dayment.  Con- 
crete block  construction,  concrete  found- 
ation, shingle  roofing.  .\pproximate 
cost.  $3,000. 

.\  residence  is  being  erected  for  Mrs. 
Gilchrist.    Rattenbury    Street,    by    S.    S. 
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Cooper.  Frame  and  white  brick  con- 
struction, concrete  and  brick  foundation, 
shingle  roofing.     Estimated   cost,   $3,200. 

Dundas,  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  on  York  Street  by  H. 
Gro1)b,  154  Dundurn  Street,  Hamilton. 
The  masonry  contract  has  been  let  to 
George  James,  and  the  carpentry  con- 
tract to  Martin  H.  Hewitt.  Tenders  on 
all  other  trades  are  now  being  received. 

Halifax,  N.S. 

In  connection  with  residences  and 
flats  in  course  of  erection  on  Jennings, 
Jul)ilee,  Lilac,  Oxford  and  Vernon 
Streets  for  the  Eastern  Investment  Cor- 
poration, Cragg  Building,  Barrington 
Street,  the  heating  contracts  have  been 
let  to  Longard  Bros.,  213  Hollis  Street, 
the  plumbing  contracts  to  W.  S. 
Craig,  .^IG  Upper  Water  Street,  and  elec- 
trical contracts  to  J.  Starr  Son  &  Com- 
pany,  Limited,   Granville   Street. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Pepperel  Street 
for  G.  A.  Cox,  HO  Cherry  Street.  The 
following  contracts  have  been  let: — gen- 
eral, masonry,  carpentry,  steel,  roofing, 
l)lastering,  painting  and  interior  fittings, 
G.  J.  Hilchey,  59  Allen  Street;  heating, 
Longard  Bros.,  213  Hollis  Street;  plumb- 
ing, W.  S.  Craig,  316  Upper  Water  Street; 
Electrical  work,  Sullifan  &  Hire,  74K' 
Gottingen  Street. 

In  connection  with  the  residences  built 
on  Louisburg  Street  for  G.  A.  Cox,  30 
Cherry  Street,  the  heating  contract  has 
been  let  to  Longard  Bros.,  213  Hollis 
Street,  the  contract  for  plumbing  to  W. 
S.  Craig,  316  Upper  Water  Street,  and 
for  electrical  work  to  Sullivan  &  Haight. 

The  following  contracts  hafe  been  let 
in  connection  with  the  three  residences 
built  at  South  and  LeMarchant  Streets 
Ijy  the  Cranston  Building  Company,  132 
Hollis  Street: — heating,  Longard  Bros., 
213  Hollis  Street;  plumbing,  W.  S.  Craig, 
316  Upper  Water  Street;  electrical  work, 
H.  Tremaine,  65  Victoria  Road. 

In  connection  with  the  residence  in 
course  of  erection  at  10  Louisburg  St. 
for  G.  A.  Cox,  30  Cherry  Street,  the  fol- 
lowing contracts  have  been  let: — gen- 
eral, masonry,  carpentry,  steel  work, 
roofing,  plastering,  painting  and  interior 
fittings,  A.  Ferguson,  57  Shirley  Street; 
heating,  Longard  Bros..  213  Hollis  St.; 
plumbing,  W.  S.  Craig,  316  Upper  Water 
Street;  electrical  work,  Sullivan  & 
Haight. 

Hamilton,  Ont. 

The  general,  masonry,  carpentry  and 
roolng  contracts  for  the  erection  of  a 
residence  on  Undermount  Avenue  for 
Taylor  &  Wilson,  100  Locke  Street  S., 
have  been  let  to  R.  G.  Wilson,  4  Ruther- 
ford Avenue.  Brick  construction,  stone 
foundation,  shingle  roofing.  Approxi- 
mate  cost,   $3,000. 

Montreal,  Que. 

The  contract  for  painting  at  the  resi- 
dence erected  for  the  Estate  of  Jonathan 
Brown,  1050  Dorchester  Street  W.,  has 
lieen  let  to  the  genera!  contractor,  A.  K. 
Hutchison,    New   Birks    Building. 

F.  R.  Lanthier,  679  LaSalle  Avenue, 
Maisonneuve,  has  let  the  contract  for 
alterations  to  a  residence  at  373  Sher- 
brooke  Street  E.,  to  A.  Chartrand,  611 
City  Hall  Avenue.  Approximate  cost, 
$5,000. 


Ottawa,  Ont. 

C.  Joyce,  1102  Somerset  Street,  has  let 
the  contract  for  plastering  in  connection 
with  the  alterations  being  made  to  apart- 
ments on  Somerset  Street  to  L.  Lafon- 
tine,  503  Cumberland  Street. 

In  connection  with  the  residence  built 
on  Woodlawn  Avenue  for  E.  G.  Brown, 
Hope  Chambers,  the  contract  for  plaster- 
ing and  painting  has  been  let  to  the  gen- 
eral contractors,  Cuthbertson  &  Clark, 
143  Hawthorn  Avenue,  and  for  electric- 
al work  to  C.  C.  Gould,  219  Florence 
Street. 

The  general  contract  for  alterations 
and  additions  to  apartments  on  Slater 
Street  for  the  H.  N.  Bate  Realty  Com- 
pany, Canal  Street,  has  been  awarded  to 
Charles  Hopewell,  7  Clemow  Avenue. 
Approximate  cost,  $6,000. 

In  connection  with  the  residence  be- 
ing erected  on  Bethany  Street  by  J.  Wil- 
son, Wellington  Street,  the  brickwork 
contract  has  been  let  to  C.  W.  Dean,  21 
Stirling  Street,  the  carpentry  contract  to 
N.  Trudeau,  the  contract  for  heating  to 
J.  Cameron,  488  Lewis  Street,  and  for 
plumbing  to  F.  Holt.  Plastering  and 
electrical  work  not  let. 

Quebec,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  erect- 
ed on  the  Avenue  des  Erables  for  E. 
Morissette,  208  Latourelle  Street: — roof- 
ing, E.  Falardeau,  308  Queen  Street; 
plastering,  A.  Frenette,  2  Bourlamarque 
Street;  painting,  B.  Vaillancourt,  92  Sau- 
vageau  Street;  heating,  plumbing  and 
electrical  work,  F.  Gingras,  34  St.  .'Vug- 
ustine  Street. 

The  erection  of  a  residence  on  St.  Val- 
ier  Street  has  been  commenced  by  L.  St. 
Michel,  199  Ste.  Therse  Street.  Brick 
and  frame  construction,  concrete  founda- 
tion, metal  and  asbestos  roofing.  Esti- 
mated  cost,   $7,000. 

J.  E.  Boivin,  31  Sixth  Avenue,  Linioi- 
lou,  has  commenced  the  erection  of  a 
residence  on  St.  Valier  Street  for  N. 
Alain,  127  St.  Luc  Street.  Brick  and 
frame  construction,  stone  foundation, 
metal  and  asbestos  roofing.  Estimated 
cost,  $5,000. 

In  connection  with  the  residence  built 
on  First  Avenue  for  Damase  Belanger, 
Boilenar  Garneau,  Domaine  Lairet,  the 
roofing  contract  has  been  let  to  O.  Bar- 
beau,  154  Franklin   Street. 

The  contract  for  roofing,  plumbing  and 
gas  installation  at  the  residence  in  course 
of  erection  for  W.  Lapointe,  226  Marie 
de  LTncarnation  Street,  has  been  award- 
ed to  A.  Breton,  235  Kirouac  Street,  and 
for  plastering  to  F.  Croteau,  31  Chateau- 
guay  Street.     Painting  by  day  labor. 

In  connection  with  the  residence  being 
erected  on  Third  Avenue  by  J.  Bornais, 
76  Third  Avenue,  the  roofing,  plumbing 
and  gas  installation  contract  has  been 
let  to  A.  Breton,  148  Hermine  Street. 
Painting  and  electrical  work  not  let. 

The  contract  for  masonry  and  carpen- 
try in  connection  with  the  residence  in 
course  of  erection  for  David  Jeon,  159 
First  Street,  Limoilou,  has  been  let  to 
the  general  contractor,  W.  Bouchard,  105 
Fifth  Street,  the  contract  for  roofing  to 
N.  fiarbeau,  Bridge  Street,  and  for 
plumbing  and  electrical  work  to  J.  Vail- 
lancourt, 201   Fleurie  Street. 

In  connection  with  the  residence  being 
built  on  Canardiere  Street  for  L.  Tremb- 
lay,    308   St.   Joseph    Street,    the    roofing 


contract  has  been  awarded  to  L.  Lajeun- 
esse,  78  St.  Agnes  Street.  Painting, 
plumbing  and  electrical  work  not  let. 

E.  Belanger,  331  Fourth  Avenue,  Lim- 
oilou, is  building  a  residence  estimated  to 
cost  $5,000,  and  has  let  the  contract  for 
roofing,  plumbing  and  electrical  work  to 
A.  Lapointe,  Fourth  Street  and  Sixth 
-Vvenue,    Limoilou. 

N.  Jobidon,  110  Fifth  Street,  Limoilou, 
has  commenced  the  erection  of  a  resi- 
dence on  Fifth  Street  for  Robert  Jol)i- 
don.  Brick  construction,  concrete  found- 
ation, felt  and  gravel  roofing.  Estimated 
cost,  $8,000. 

Ripley,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  B.  Harris  has  been  let 
to  John  Rol)ertson.  Frame  and  white 
brick  construction,  shingle  roofing.  Es- 
timated cost,  $3,000. 

Sarnia,  Ont. 

A.  McColman,  120  Mitton  Street  N., 
has  commenced  the  erection  of  a  resi- 
dence on  London  Road  for  W.  D.  Stead- 
well,  Alexandria  .\partments.  White 
brick  construction,  concrete  foundation, 
shingle  roofing,  .\pproximate  cost,  $7,000. 

South  Bay,  N.S. 

The  contract  for  galvanized  iron  work 
and  roofing  at  the  residence  being  erect- 
ed for  E.  P.  Baker  has  been  let  to  J.  E. 
Wilson  Company,  Sydney  Street,  St. 
John. 

St.  Lambert,  Que. 

Work  has  l)een  started  on  the  erec- 
tion of  a  residence  for  George  Bruce  by 
the  St.  Lambert  and  District  Building 
Company,  Limited,  224  St.  James  Street, 
Montreal.  The  contract  for  electric  wir- 
ing has  been  awarded  to  C.  E.  McGregor. 
Granite,  frame  and  mill  construction. 
shingle  roofing.  ,'\pproximate  cost,  $4,000. 

Thorold,  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  for  Frank  W.  MoOre.  The 
contract  for  masonry  has  been  let  to 
John  Porter.  Other  work  by  day  labor. 
.'Kpprorimate  cost,  $3,500. 

Westmount,  Que. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Westmount 
Boulevard  for  Mrs.  L.  C.  Fee.  The  con- 
tract for  roofing  has  been  let  to  Richard- 
son, Simard  &  Company,  745  Clark  St., 
Montreal,  and  for  electrical  work  to  Mc- 
donald &  Willson  Company,  Limited,  99 
Drummond  Street,  Montreal. 

The  contract  for  painting  at  the  resi- 
dence erected  on  Edgehill  Avenue  for 
C.  W.  Tinling,  456  MacKay  Street,  has 
been  let  to  the  general  contractor,  A.  K. 
Hutchison,    New   Birks   Building. 


Power   Plants,   Electricity  and 
Telephones 

Beeton,  Ont. 

The  Town  Council  contemplate  the 
purchase  of  boiler  and  power  house 
equipment.     Clerk,  Joseph  Wright. 

Blenheim,  Ont. 

W.  R.  Fellows  is  in  the  market  for 
electrical  supplies. 

Toronto,  Ont. 

The  Toronto  Hydro  Eelectric  Com- 
missioners propose  to  raise  $1,375,000  for 
general  extension  work,  meters,  towers, 
etc. 
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FUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  Is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— ).  W.  ANDERSON,  7  Bank  Street  Chambers 
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Miscellaneous 

Fort  William,  Ont. 

Tenders  will  be  received  until  4  p.m., 
August  31st,  by  R.  C.  Desrochers,  Sec- 
retary, Department  of  Public  Works.  Ot- 
tawa, for  dredging  in  the  Kaministiquia 
River.  Plans  and  specifications  at  the 
Department.  Specifications  only  at  office 
of  MacLean  Daily  Reports,  Limited,  25 
Charlotte    Street,    Toronto. 

Goderich,  Ont. 

The  Doty  Engine  Company,  Limited, 
Brock  Street,  are  in  the  market  for  two 
turret  lathes   for   shell   making. 

Ottawa,  Ont. 

O.  A.  Letts  is  in  the  market  for  pumps, 
drills  and  other  equipment  for  the  Rus- 
sell Natural  Gas  &  Oil  Company,  83 
Bank  Street. 

Pelham  Township,  Ont. 

The  Chippewa  Gas  Company  are  hav- 
ing plans  prepared  for  gas  mains  to  be 
laid  from  Cayuga  to  St.  Catharines,  and 
are  seeking  a  charter  from  the  Township 
■  Council  for  this  work.  Township  Clerk, 
A.  N.  Armbrust,  Ridgeville. 
Port  Dover,  Ont. 

Prices,  catalogues  and  other  informa- 
tion with  regard  to  brick,  fireproofing, 
hollow  tile,  steel,  metal  lath,  library  fit- 
tings, store  fronts,  canopies,  fire  escapes, 
and  reinforcing  bars  are  being  received 
by  G.  Dillon. 
St.  Catharines,  Ont. 

Bulk  or  separate  tenders  will  be  re- 
ceived until  5  p.m.,  September  2nd,  by 
the  Chairman  of  the  Finance  Committee, 
for  wrecking  and  removing  a  number  of 
stores,  residences  and  other  buildings  on 
the   right-of-way  to   the   St.   Paul   Street 


Bridge.  An  alternative  tender  will  also 
1)e  received  for  the  salvage  of  the  I.  O. 
O.  F.  building  and  lot.  Specifications 
with   Engineer  W.   P.   Near. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  August  31st  for  the  supply  and 
erection  of  an  electric  crane,  hoist  and 
single  line  clam  shell  bucket  at  the  Main 
Sewage  Disposal  Works.  Plans  at  office 
of  the  Works  Department,  City  Hall. 

CONTRACTS  AWARDED 
Peterborough,  Ont. 

The  contract  for  the  supply  of  castings 
until  March,  1916,  has  been  awarded  by 
the  City  Council  to  G.  W.  Green  Com- 
pany, Limited,  McDonell  Street,  at  $2.25 


Late  News  Items 

Bothwell,  Ont. 

Work  is  about  to  start  on  the  erection 
of  a  branch  building  for  the  Merchants 
Bank  of  Canada.  The  general  contract 
has  been  let  to  Reid  Bros.,  Bothwell. 
Approximate  cost,  $8,000. 

Hensall,  Ont. 

The  erection  of  a  store  at  an  estimated 
cost  of  $10,000  is  contemplated  by  Alex- 
ander Murdock. 

Lachine,  Que. 

The  City  Clerk,  A.  E.  Sarra,  Bournet, 
will  receive  tenders  until  September  2nd 
on  the  erection  of  the  following  build- 
ings:— (1)  Fire  and  police  station  in 
Ward  1,  approximate  cost  $15,000,  Archi- 
tect, C.  R.  Tetley,  304  University  Street. 
Montreal;  (2)  Fire  station  in  Ward  3, 
approximate  cost,  $14,000,  Architect, 
Dalbe  Viau,  76  St.  Gabriel  Street,  Mont- 


real; (3)  Fire  station  in  Ward  4,  approxi- 
mate cost,  $18,000,  Architects,  Benoit  & 
Girard.  128   Bleury  Street,   Montreal. 

Work  has  been  started  on  the  erection 
of  a  school  and  residence  on  Fifteenth 
Avenue  for  the  Catholic  School  Commis- 
sioners of  Lachine,  St.  Joseph  Street. 
Carpentry  by  day  labor.  Plastering  and 
painting  contracts  not  yet  awarded. 

London,  Ont. 

In  connection  with  the  school  in  course 
of  erection  at  Waterloo  and  Victoria 
Streets,  the  masonry,  carpentry,  steel, 
roofing,  plastering  and  painting  contracts 
have  been  let  to  the  general  contractors, 
J.   Hayman   &   Sons,  432   Wellington   St. 

Muncey,  Ont. 

The  general  contract  for  the  erection 
of  farm  and  dairy  buildings  at  the  Mount 
Elgin  Institute  has  been  let  by  the  De- 
partment of  Indian  AfTairs,  Ottawa,  to 
A.  E.  Ponsford,  605  Talbot  Street.  St. 
Thomas.  Frame  and  white  Ijrick  con- 
struction, concrete  and  stone  foundation, 
corrugated  iron  and  shingle  roofing. 
Approximate  cost,  $27,000. 

Ottawa,  Ont. 

The  contract  for  heating  and  plumb- 
ing at  the  school  built  on  Daly  Avenue 
for  Les  Chanoinesses.  Cinq  Places,  383 
Daly  Avenue,  has  been  let  to  E.  Claude, 
67  Paren  Avenue.  Other  work  will  be 
done  by  the  general  contractor. 

Toronto,  Ont. 

Quotations  are  being  received  by  Mac- 
Lean  Daily  Reports,  Limited,  25  Char- 
lotte Street,  Toronto,  on  the  supply  of 
one  1  or  1%  yards  Owens  Clam  Shell 
bucket,  fitted  with  teeth  and  weight,  and 
of  one  end  dump  McMyler  drag  line 
bucket,  lJ/2  yards. 


Water  Turbines 

Governors 

Pumps 


Our 


TRADE 


MARK 


is  your  guarantee. 
"MADE  IN  CANADA" 

Boving  Hydraulic  &  Engineering 
Company,  Limited 

LINDSAY,  ONTARIO 


The  Way 
of  Trade 


Trade  goes  where 
it  is  bidden,  and 
the  merchant  sells 
best  who  advertises 
best. 
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Specifications  and  Gontracts 

IT  has  been  pointed  out  several  times  recently  that 
the  present  time  affords  a  particularly  favorable 
opportunity  for  work  of  introspection  in  every 
phase  of  constructional  activity — in  administra- 
tion, in  organization,  and  in  the  conditions  by  which 
the  activities  of  the  engineer,  the  architect,  and  the 
contractor  are  hedged  in. 

A  phase  of  this  subject  is  taken  up  in  this  issue 
by  Mr.  Wynne-Roberts,  the  consulting  engineer,  whose 
observations  on  specifications  and  terms  of  contract, 
settlement  of  disputes,  and  the  basis  of  payment,  are 
worthy  of  note. 

Mr.  Wynne-Roberts  rightly  suggests  that  with  all 
that  has  been  said  and  written  there  are  still  to  be 
found  many  specifications  whose  terms  might  be  said 
to  be  veiled  in  mysticism.  Why  these  documents 
should  continue  in  existence  it  is  hard  to  understand, 
when  one  realizes  the  fruitful  source  of  trouble,  mis- 
understanding and  expense  that  the  imperfect  specifi- 
cation has  always  been. 

In  our  issue  of  April  29,  1914,  we  discussed  "The 
I'erfect  Specification,"  and  in  leaving  this  phase  of 
the  subject  it  may  not  be  amiss  to  quote  the  following: 
"That  there  is  a  lawsuit  in  every  building  con- 
tract (at  the  pleasure  of  the  parties  concerned) 
is  an  accepted  axiom;  hence,  the  contract  is  a 
document  that  is  usually  drawn  up  with  consider- 
able care,  and  legal  minds  are  not  infrequently 
requisitioned  in  its  preparation.  When  it  comes 
to  the  specification,  however,  laxity  is  more  hon- 
ored in  the  observance  than  in  the  breach.  The 
clauses  are  strung  together  one  below  the  other, 
with  but  little  regard  to  what  has  gone  before 
or  what  is  to  follow.  Repetition  and  tautology 
become  wearisome,  while  an  infinity  of  unneces- 
sary detail  prolongs  the  length  of  the  document 
beyond  the  bounds  of  necessity.  The  fact  is  only 
too  often  overlooked  that  the  specification  is  as 
much  a  legal  document  as  the  contract;  indeed, 
it  forms,  with  the  plans — and  for  the  matter  of 
that  with  the  correspondence  that  ensues — a  part 
of  the  contract,  and  the  two  must  stand  or  fall 
together.  Specification  writing  must  be  regarded 
as  an  important  branch  of  the  work  of  the  engi- 
neer and  the  architect,  and  it  is  difficult  to  under- 
stand how  the  lamely-worded,  halting,  ungram- 
matical  documents  that  one  only  too  often  sees 
can  come  from  the  pens  of  men  whose  calling 
presupposes  the  receipt  of  a  fairly  advanced  edu- 
cation." 

It  has  been  asserted  that  with  a  concise,  i:lear  and 
consistent  specification  and  a  full  set  of  quantities  the 
tenders  of  a  score  of  competent  men  need  not  vary 
to  a  greater  extent  than  five  or  six  per  cent.,  whereas 
fifty  or  sixty  per  cent,  is  now  not  uncommon. 

The  subject  of  disputes  between  architects  or  en- 
gineers and  contractors  is  a  vexed  one.  and  the  sugges- 
tion of  a  system  of  arbitration  has  much  to  commend 
it.  Given  an  arbiter  of  recognized  standing  in  his  pro- 
fession, and  of  unimpeachable  integrity,  the  items  in 
dispute  can  be  more  freely  discussed  and  more  easily 
decided  upon  in  arbitration  than  in  litigfation.  No  sub- 
stantial objections  have  ever  been  made  to  this  fonn 
of  adjudication,  and  it  is  difficult  to  understand  why  it 
has  not  been  adopted  more  largely.  One  of  the  out- 
standing advantages  it  offers  is  the  mediation  of  one 
specially  qualified  to  deliver  judgment  on  construc- 
tional matters.    It  is  more  speedily  set  in  motion,  and 
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it  generally  affords  escape  from  legal  hair-splitting  of 
words  and  phrases  in  the  contract,  and  also  from  some 
of  the  circumlocutory  eloquence  heard  in  arguments. 
The  desire  of  the  contending  parties  is  to  get  at  the 
kernel  of  the  dispute  at  once  and  have  it  decided  upon. 
One  of  the  essentials  of  close  tendering  enumer- 
ated above  is  "a  full  set  of  quantities?'  We  are  in- 
chned  to  the  belief  that  the  day  of  the  quantity  sur- 
veyor is  at  hand,  and  that  he  will  come  into  his  own 
in  Canada  with  the  active  resumption  of  constructional 
enterprises  on  a  large  scale.  Quantity  surveying  is 
found  most  satisfactory  where  it  is  in  use,  and  the 
system  is  coming  more  and  more  into  favor  in  the 
United  States.  For  a  dozen  contractors  to  go  through 
the  laborious  process  of  figuring  up  the  quantities  on, 
say,  a  warehouse  and  office  building  running  into  two 
or  three  hundred  thousand  dollars,  where  the  engi- 
neer or  architect  could  prepare  a  bill  of  quantities 
which  the  contractors  could  price,  thus  ensuring  close- 
ness and  accuracy  in  figuring,  and  removing  the  pos- 
sibility of  mistakes — which  the  owner  always  has  to 
pay  for  in  the  long  run — is  an  economic  absurdity. 


The  Optimism  of  Advertising 

TWO  things  make  advertising  almost  a  synonym 
for  "optimism."  One  is  that  the  advertiser 
who  would  be  successful  must  be  an  optimist. 
The  other  is  that  when  an  advertiser  loses 
his  optimism  he  generally  cancels  his  advertising. 

"Business  is  rotten !"  exclaims  the  manufacturer, 
and  forthwith  orders  all  his  advertising  to  be  stopped, 
little  realizing  that  his  own  action  is  one  of  the  causes 
that  makes  business  "rotten." 

Cancelling  advertising  is  so  easy  that  it  is  nearly 
always  the  first  step  towards  retrenchment.  The  mat- 
ter is  seldom  decided  on  its  merits.  It  is  impulse. 
Advertising  must  be  "an  expense,"  the  advertiser  rea- 
sons.   Therefore  to  cut  it  off  effects  a  saving. 

The  stoppage  of  advertising  during  times  of  stress 
and  change  has  two  bad  effects  upon  the  business  in- 
volved. It  turns  off  immediately  a  method  of  securing 
new  business  and  holding  old  business.  In  addition 
to  that,  it  advertises  the  pessimistic  views  of  the  ad- 
vertiser, and  therefore  spreads  his  own  lack  of  faith  in 
himself,  his  goods,  his  country,  and  the  future  to  other 
business  men  who  are,  perhaps,  also  on  the  verge  of 
doing  the  same  thing. 

The  point  is  that  the  war  will  either  end  every- 
thing in  the  world  or  it  will  not.  If  it  does  not,  busi- 
ness, among  other  things,  must  go  on.  In  our  own 
country,  it  must  go  on  now.  It  cannot  wait  until  the 
war  is  over. 

In  this  country  there  are  a  hundred  million  of  us 
who  must  live  and  who  must  buy  all  the  things  that 
make  life  possible,  and  somebody  is  going  to  supply 
these  things. 

There  are  very  few  articles  that  we  cannot  make 
or  produce.  We  have  now  an  opportunity  to  find  out 
what  we  can  do.  All  of  these  new  resources  will  de- 
velop business  and  that  activity  which  ultimately  re- 
sults in  good  times. 

Every  manufacturer  who  has  been  in  the  habit  of 
advertising  and  who  can  get  materials  from  which  to 
manufacture  his  goods,  ought  to  push  on  with  his 
method  of  selling  goods,  advertising  included,  just  as 
in  normal  times.  If  he  is  a  real  advertiser  he  will  real- 
ize that  at  such  a  time  his  competitors  will  probably 
relax  their  efforts,  and  he  therefore  should  make  a 
corresponding  advance  in  his. 


"After  the  War" 

MANY  British  business  men,  to  judge  by  both 
their  private  and  public  utterances,  seem  to 
have  adopted  a  motto  which  is  as  danger- 
ous and  destructive  to  progress  as  the  com- 
fortable, easy-going  Spanish  "manana,"  says  Mr.  H. 
E.  Morgan  in  The  Daily  Telegraph  (London).  To  all 
suggestions  of  methods  by  which  British  trade  may 
be  strengthened,  developed,  and  extended,  their  invari- 
able answer  is  "After  the  War."  "Our  great  and  only 
aim  now,"  they  say,  and  quite  rightly,  "is  to  beat  the 
enemy."  This  can  only  be  done  by  action.  But  great 
as  is  the  need  for  men  of  fighting  age,  great  as  is  the 
need  for  munitions  of  war,  these  are  not  the  only  wea- 
pons with  which  we  are  fighting.  Our  strength  as  a 
world-force  depends  not  only  upon  these,  but  upon  the 
"silver  bullets"  that  go  to  pay  for  them  upon  the  na- 
tional credit,  which  can  supply  the  "silver  bullets"  in 
abundance,  and  upon  the  trade  on  which  national  credit 
ultimately  rests. 

There  are  many  business  men  who,  for  one  reason 
or  another,  can  neither  fight  nor  make  munitions.  There 
is  nothing  unpatriotic — quite  the  reverse — in  the  con- 
duct of  such  men  if  they  devote  their  attention  now 
to  making  such  plans  and  taking  such  steps  as  will 
enable  British  trade  to  make  a  great  leap  forward 
when  peace  is  declared.  We  shall  have  a  big  bill  to 
foot  for  many  years  to  come,  and  the  only  way  in  which 
we  can  pay  it  satisfactorily  is  by  widening  our  markets  ; 
but  it  will  be  too  late  to  seek  them  "after  the  war." 
Neutrals  are  already  making  preparations  to  capture 
them,  and  unless  we  are  up  and  doing  now  we  shall 
fall  behind  in  the  race.  Belgium  is  one  of  the  many 
fields  for  British  commerce,  and  we  must  be  prepar- 
ing to  win  Belgian  trade. 

There  seems  to  be  an  idea  that  as  the  bulk  of  Bel- 
gium is  now  in  German  occupation,  even  preparations 
for  future  trade  with  it  are  taboo.  But  once  the  in- 
cubus is  lifted  Belgium  will  return  to  its  normal  con- 
dition of  bustle  and  activity.  Belgium  will  be  in  the 
market  for  countless  articles,  and  it  is  safe  to  say  that 
few,  if  any,  of  these  will  come  from  Germany.  To 
whom  will  the  orders  go — to  the  nation  which  is  mak- 
ing its  preparations  now  or  to  that  one  which  is  put- 
ting off  till  "after  the  war"? 


Waste  Not,  Want  Not 

ON  all  sides  we  are  enjoined  to  economize  during 
the  war,  says  a  writer  in  a  breezy  paragraph 
in  a  London  contemporary.  Should  one  have 
a  fondness  for  the  juicy  rump  steak,  we  are 
recommended  to  restrain  the  inclination  and  be  satis- 
fied with  a  few  pennyworth  of  pieces,  or,  better  still, 
do  without  meat  altogether.  The  daily  papers  furnish 
us  with  hints  how  to  supply  a  dinner  for  father,  mother, 
and  half-a-dozen  children  at  somewhere  about  three- 
halfpence  per  head.  Those  journals  devoted  to  the 
ladies  gravely  tell  us  "a  leading  chemist"  has  dis- 
covered that  straw  may  be  made  a  most  palatable  and 
nutritious  article  of  diet  if  treated  with  certain  acids. 
It  is  furthermore  suggested  we  be  content  with  one 
suit  of  clothes.  Everything,  in  fact,  points  to  curtail- 
ing our  expenses  and  economizing.  Buy  little  or  no 
meat.  What,  then,  is  to  become  of  the  butchers? 
Fewer  clothes,  and  the  tailors  feel  the  pinch.  No 
amusements,  and  theatrical  artists  and  workpeople 
done  out  of  employment.  Less  tea,  less  sugar,  less 
bacon,  and  the  grocers  suffer  from  diminished  trade. 
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If  that  "leading  chemist"  be  right  and  a  sustaining 
food  may  be  made  from  hay  or  straw,  then  we  sup- 
pose these  will  very  soon  advance  in  price.  But  on 
all  sides  the  cry  is  to  economize,  and  we  are  wrongly 
or  rightly  accused  of  being  the  most  wasteful  people 
in  ICurope. 


Painting  Steel  Structures 

AT  a  ct)nference  of  engineers  of  the  l'hillii)ine 
Islands,  held  recently  at  liaguio,  the  paint- 
ing of  steel  structures  came  in  for  con-ider- 
able  discussion.  The  prevention  of  steel 
structures  was  conceded  to  be  a  matter  of  vital  im- 
p(jrtance,  and  it  was  admitted  that  past  experiences 
with  i)aint  had  not  been  as  successful  as  could  have 
been  desired.  Several  recommendations  were  agreed 
upon,  among  them  the  following:  The  use  of  ()itted 
steel  should  he  pnjhibited  by  specifications;  standard 
specifications  should  provide  that  all  plates  and  shapes 
be  cleaned  by  sand  blasting  before  assembling  in  the 
shops ;  for  shop  painting  red  lead  should  be  used,  as 
at  iiresent ;  all  bridges  painted  with  graphite  primer 
should  be  thoroughly  cleaned  and  rei)ainted  m  -ic- 
cordancc  with  standard  specifications;  no  field  paint- 
ing should  be  done  except  after  the  most  careful  and 
thorough  cleaning  of  the  steel  surface,  and  then  only 
after  four  hours  of  sunshine  on  a  bright,  warm  day, 
so  as  to  insure  a  dry  surface  on  which  to  paint ;  the 
use  of  tar  paint  should  be  discontinued,  except  as  rc- 
cpiired  for  special  purposes,  in  which  case  special  spe- 
cifications should  be  prepared  by  the  division  of  de- 
sign (jr  in  duly  authorized  tests;  boiled  oil  should  be 
used  for  bridge  painting  instead  of  raw  oil,  and  one 
or  more  portable  sand  blast  outfits  for  use  in  the  field 
should  be  supplied.  The  Kansas  City  method  of  coat- 
ing steel  with  cement  grout  put  on  with  a  cement  gun 
and  held  by  wire  mesh  reinforcement  came  in  for  a 
slight  discussion,  and  it  was  suggested  that  the  method 
might  prove  advantageous  for  steel  bridges  over  salt 
water. 


Irrigation  in  Southern  Alberta 

EXTENSIVE  irrigation  schemes  affecting  about 
500,000  acres  of  new  land  in  Southern  Al- 
berta are  being  developed  by  the  irrigation 
branch  of  the  Department  of  the  Interior,  un- 
der the  direction  of  Mr.  H.  Peters,  Irrigation  Commis- 
sioner. The  nucleus  of  the  system  now  being  planned 
is  being  opened  up  this  season,  covering  30,000  acres 
in  the  Taber  district  east  of  Lethbridge,  wliich  is  under 
development  by  the  Canadian  Pacific  Railway.  The 
government  engineers  are  now  conducting  a  survey 
for  the  extension  of  this  system  for  a  considerable 
distance  east  of  Taber.  The  second  branch  of  the  new 
system  will  include  the  area  lying  east  of  Stirling  to 
Eoremost,  along  the  Lethbridgc-Weyburn  branch  of 
the  Canadian  Pacific  Railway.  A  third  branch  will 
cover  the  area  east  of  Coutts  along  the  international 
boundary.  It  is  proposed  to  furnish  the  water  for 
those  branches  of  the  system  through  three  main  ar- 
teries tapping  the  St.  Mary's,  Belly,  Waterton  and 
Milk  rivers.  As  a  considerable  amount  of  the  Milk 
River  water  will  be  diverted  by  an  American  irriga- 
tion project,  the  government  engineers  are  i)lanning  to 
bring  water  from  the  Waterton  and  Belly  rivers  to 
make  uj)  for  that  to  be  thus  diverted.  An  artery  from 
the  Milk  River,  a  little  to  the  west  of  Milk  River  town, 
will  furnish  the  supply  for  the  third  branch.     Survey 


parties  are  now  in  the  field  making  an  accurate  sur- 
vey of  the  course  of  the  river. 

Another  scheme,  the  surveys  for  which  have  been 
already  made  by  the  government  engineers,  is  known 
as  the  Old  Man  River  diversion  project,  by  which  it 
is  proposed  to  irrigate  100,000  acres  of  the  lands  to 
the  north  of  Lethbridge.  These  various  works  will  not 
be  built  and  operated  by  the  government,  which  simply 
proposes  to  undertake  the  necessary  surveys  so  that 
they  may  be  in  readiness  when  construction  is  under- 
taken by  local  organizations.  Under  recent  legislation 
adoi)ted  by  the  Alberta  Government  the  farmers  are 
authorized  to  organize  irrigation  districts,  bonding 
each  district  for  the  cost  of  the  system,  the  farmers 
paying  for  the  use  of  the  water.  This  law  will  apply 
to  all  irrigation  systems  undertaken  in  the  future. 
While  the  Old  Man  River  project  is  likely  to  be  exe- 
cuted in  the  near  future,  the  construction  of  the  other 
systems  may  be  deferred  for  some  time  until  the  coun- 
try, to  be  served  by  them,  is  more  thickly  settled. 


What  is  a  "Street"? 

EVERY  branch  of  labor,  sport  or  other  human 
interest  acquires  a  vocabulary  of  its  own,  from 
handling  a  pick  and  shovel  or  "tag"  to  elec- 
trical machinery  design  or  war.  Many  times 
words  acquire  meanings  in  these  vocabularies  different 
from  those  of  their  every-day  use.  It  is  easy  to  see  why 
these  special  meanings  develop,  but  every  effort  should 
be  made  to  limit  the  number  of  them  because  of  the 
doubt  as  to  the  meaning  which  may  arise  when  the 
terms  are  used  in  a  popular  or  semi-popular  descrip- 
tion. And  the  more  nearly  the  subject  is  concerned 
with  the  interests  of  the  public,  the  more  should  the 
ambiguity  of  these  special  meanings  be  avoided. 

The  Municipal  Journal,  in  drawing  attention  to 
this  matter,  points  to  the  publication  by  New  York 
City  of  its  corrected  regulations  for  street  traffic  as 
l)repared  by  the  police  department,  which  starts  with 
"Definitions:  (a)  The  term  street  shall  apply  to  that 
part  of  a  public  highway  intended  for  vehicles."  Now 
there  is  only  one  reason  for  this  that  we  can  conceive 
of — that  "street"  is  a  shorter  word  than  roadway,  and 
one  or  the  other  must  be  used  a  dozen  times  or  more 
in  the  regulations.  But  there  are  twenty  reasons  why 
"street"  should  not  be  so  limited  in  its  meaning  as  to 
exclude  the  sidewalks. 

Webster  definies  a  street  as  a  "thoroughfare  t)or- 
dered  by  dwellings  or  business  houses."  The  courts 
have  ruled  that  the  word  street  is  understood  to  in- 
clude the  sidewalks.  The  police  department  itself,  out- 
side of  the  traffic  force,  is  concerned  with  the  street 
as  a  whole,  including  the  sidewalks.  It  is  very  un- 
fortunate that  the  citizens,  who  have  only  in  recent 
years  been  educated  to  appreciate  that  "pavement"  is 
not  a  term  specifically  designating  a  sidewalk,  should 
now  be  confused  by  instructions  given  by  a  department 
of  the  municipal  government  to  make  a  wrong  use  of 
the  word  street. 

Misuse  of  other  common  words  in  these  regulations 
is  so  absurd  as  to  be  amusing.  Unfortunately  it  is 
liable  to  mislead  foreigners  who  are  just  learning  the 
language.  For  instance,  the  definitions  state  that  a 
horse  is  a  vehicle ;  that  a  goat,  if  drawing  a  cart,  is  a 
horse;  that  a  baby  carriage  is  not  a  vehicle  but  that 
a  wheelbarrow  is.  and  that  the  man  who  is  pushing 
it  is  a  "driver,"  and  that  no  driver  shall  be  less  than 
sixteen  years  old. 

There  are  abundant  words  in  common  use  to  speci- 
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fically  designate  every  idea  which  is  embodied  in  these 
regulations,  without  this  misuse  of  the  language,  which 
is  not  only  slovenly  and  uncalled  for,  but  is  liable  to 
be  misleading  (one  does  not  generally  think  it  neces- 


sary to  turn  to  a  glossary  of  terms  when  reading  about 
"horses,"  "vehicles"  and  "streets")  and  ofifers  possible 
opportunity  for  legal  defence  against  prosecution  for 
an  infraction  of  the  regulations. 


St.  Michaers  R.  C.  Church,  Montreal  —  "One  of  the  Most 
Interesting  Reinforced  Structures  on  the  Continent" 


THE  St.  Michael's  Church,  which  is  now  .being 
erected  in  Montreal,  at  the  corner  of  St.  Ur- 
bain  and  St.  Viateur  Street  West,  is  one  of 
the   most   original,   and    from   an    engineering 
point  of  view  one  of  the  most  interesting  reinforced 
concrete  structures  on  the  continent. 

The  church  covers  an  area  of  about  100  x  200  ft., 
and  the  basement  proper,  as  well  as  the  main  auditor- 
ium, is  free  of  columns.  The  whole  structure  is  built 
of  reinforced  concrete.  It  contains  many  interesting 
features,  such  as  flat  arches,  full  arches,  self-support- 
ing spiral  stairs,  galleries  carried  on  cantilevers  and 
on  arches,  a  half  dome  52  ft.  in  diameter,  a  full  dome 
74  ft.  in  diameter,  with  24  windows,  and  a  tower  120 
ft.  high. 

The  building  of  the  church  was  started  in  June, 
1914,  but  in  September,  1914,  the  work  was  stopped 
owing  to  the  unsettled  conditions  brought  about  by 
the  war,  and  operations  were  resumed  only  in  July, 
1915. 

The   church   is   designed    in    the     Byzantine   style. 


After  its  completion  only  the  domes  and  roofs  will 
have  the  concrete  e-xposed ;  the  remainder  of  the  struc- 
ture will  be  covered  with  cut  stone,  Greendale  brick 
and  terra  cotta.  The  interior  will  be  left  unfinished 
at  present,  but  at  a  future  time  the  interior  decoration 
will  be  carried  out  on  similar  lines  (Byzantine  style) 
as  the  outside. 

The  basement  ceiling  is  about  7  ft.  above  ground, 
and  is  carried  by  flat  arches,  having  a  clear  span  of  54 
feet,  spaced  at  18  feet  c.  to  c.  The  floor  between  the 
arches  is  flat,  with  no  projecting  beams. 

The  winding  stairs  are  in  four  heavy  square  tow- 
ers, which  constitute  the  main  piers  for  the  four  full 
arches  of  52  feet  diameter,  which  carry  the  dome. 

The  accompanying  progress  photographs  give  a 
general  idea  of  how  the  work  was  carried  out  and 
show  the  main  features  of  the  structure. 

The  plans  were  prepared  by  Mr.  A.  Beaugrand- 
Champagne,  architect,  of  Montreal,  and  the  work  is 
being  carried  out  under  his  personal  supervision. 

The  structural  design  in  connection  with  the  rein- 


St.  Michael's  Church,  Montreal— front  and  side  elevations.     Note  the  form  work  in  dome.      Architects,  Bcaugrand-Champagne  & 
Chenevert,  Montreal;  contractors,  Atlas  Construction  Company,  Montreal. 
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St.  Michael's  Church,  Montreal— front  and  side  eievalions,  showing  form 
woric  for  arches. 

fdi'ced  coiicictc  was  made  under  the  super  vision  of 
Mr.  C.  M.  Morssen,  C.E.,  Consulting  Engineer  to  Tlic 
Atlas  Construction  Company,  Eimited. 

The  engineering  problems  which  this  work  pie- 
sented  were  of  rather  unusual  importance  and  were 
solved  in  consultation  with  Professor  E.  Brown,  of 
McGill  University,  and  Mr.  W.  D.  Eawrence.  consult- 
ing engineer,  of  Montreal.     Mr.   S.  Smith,  C.   E.,  at 


St.  Michaei's  Church,  Montreal— rear  elevation,  showing  half  dome 
completed,  and  tower  under  construction. 

l)resent  with  Messrs.  Thompson  &  Gildersleeve,  en- 
gineers, of  Syracuse,  N.  Y.,  prepared  the  calculations 
and  working  drawings  for  the  foundations  and  for  the 
Hat  arches  (54  ft.  span)  of  the  basement  floor. 

The  .'Xtlas  Construction  Company.  Limited,  who 
have  carried  out  important  reinforced  concrete  con- 
tracts, are  the  general  contractors,  and  Mr.  J.  J.  Shea 
is  their  superintendent. 


Old  Steel  of  Razed  Building  Examined 

for  Rust 

Only  Slight  Deterioration  Found  in  Painted  Members  of 
Building,  Erected  in  1894 


FR()M  a  recent  examination  of  the  rusting  of  the 
twenty-year-old  steel  members  of  the  fifteen- 
storey  Champlain  Building  in  Chicago,  which 
has  been  razed  to  make  way  for  a  new  struc- 
ture. Holabird  &  Roche,  the  architects  who  prepared 
tlie  original  plans,  conclude  that  the  exclusion  of  air 
and  moisture  is  essential  for  the  preservation  of  the 
steel  and  also  of  the  paint.  The  appearance  of  the  rust, 
says  The  Engineering  Record,  suggests  that  it  may 
have  been  formed  soon  after  the  building  was  con- 
structed in  1894  and  that  it  has  not  been  progressive. 
Even  if  the  worst  case  of  rusting  had  been  progressive 
and  should  continue  at  the  same  rate,  it  would  be  more 
than  a  century  before  failure  of  the  members  would 
result,  according  to  the  architects.  They  conclude  that 
the  present  practice  of  encasing  all  structural  steel  in 
concrete  or  plastering  it  with  Portland  cement  mor- 
tar, of  separating  the  pipe  shafts  from  the  steel  and  of 
using  greater  care  in  covering  terra  cotta  anchors,  safe- 
guards the  framework  of  the  structure  for  a  much 
longer  period  than  the  probable  economic  life  of  such 
buildings. 

The  lot  occupied  by  the  Champlain  Building  is  ap- 
proximately 66  X  105  ft.  The  building,  which  cost 
$500,000,  was  fifteen  storeys  above  grade  and  one  shal- 
low basement  storey  below  grade.  It  consisted  of  a 
structural  steel  framework   with  joists  spaced  5  feet 


apart,  flat-tile  arches  of  porous  terra  cotta,  porous  terra 
cotta  fireproofing,  shallow  spread  footings  on  a  blue 
clay  foundation,  locally  called  floating  foundations,  and 
brick  and  terra  cotta  curtain  walls. 

The  steel  was  painted  with  a  proprietary  brand  of 
irpn-oxide  paint,  in  accordance  with  the  following 
specifications :  "The  contractor  will  be  required  to 
])aint  all  ironwork  and  steelwork  one  coat  of  the  best 
<|uality  of  mineral  paint  before  putting  up.  .\fter  it  is 
set,  carefully  go  over  all  work,  clean  and  remove  all 
rust  and  dust  and  paint  another  coat  of  the  same  kind 
of  paint." 

The  condition  of  the  paint  varies  from  complete 
disappearance  to  "good  as  new."  So  far  as  protection 
to  the  general  structure  is  concerned  the  paint  has 
deteriorated  beyond  all  usefulness.  In  places  there  is 
no  trace  of  it.  Over  most  of  the  steel  the  paint  still 
shows,  but  is  broken  up  by  rusted  areas,  in  a  few 
places  it  still  has  its  color  and  lustre  over  considerable 
areas.  Even  where  small  blisters  showed  in  the  paint, 
the  steel  underneath  was  bright  and  free  from  rust. 

There  was  no  pitting  of  the  steel  obser\'ed.  the 
rust  occurring  in  flakes  or  layers.  Some  pieces  hav- 
ing areas  from  50  to  100  square  inches  were  removed 
from  the  webs  of  I-beams.  By  weighing  some  speci- 
mens of  rust  scales  taken  from  the  inner  sides  of  the 
webs  of  beam  box  girders  not  filled  with  fireproofing 
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and  reducing  to  the  equivalent  metallic  rust,  the  loss 
due  to  corrosion  is  computed  to  be  .007  to  .009  in. 

This  is  very  much  greater  than  the  average  loss,  as 
these  specimens  represented  the  worst  condition  ex- 
cept one  case.  One  column  in  the  first  storey  showed 
rust  amounting  to  perhaps  four  or  five  times  the 
amount  stated  above.  This  bad  rusting  was  along  a 
pipe  shaft  where  the  steel  was  doubtless  subjected  to 
moisture  or  circulation  of  air. 

The  footings  were  built  of  steel  I-beams  unpaint- 
ed,  embedded  in  Portland  cement  concrete.  When  re- 
moved they  showed  no  corrosion.  The  pipes  in  the 
building  were  generally  in   fair  condition.     There  is 


no  record  of  any  of  them  having  been  replaced  since 
the  building  was  constructed.  However,  one  pipe, 
presumably  a  soil  pipe,  was  so  decayed  that  it  could 
be  broken  as  if  made  of  earthenware. 

It  was  specified  that  the  terra  cotta  be  attached  to 
the  steel  frame  "with  substantial  wrought-iron  or  cop- 
per anchors,  and  thoroughly  embedded  in  cement  mor- 
tar." Wrought  iron  or  steel  was  used.  The  anchors 
were  generally  in  good  condition,  but  some  pieces 
were  rusted  so  much  that  they  were  broken  in  wreck- 
ing. It  is  probable  that  these  pieces  were  not  well 
bedded  in  cement  mortar  at  the  points  where  the  rust- 
ing occurred. 


Terms  of  Contract 

R    O    Wynne-Roberts,  Consulting  Engineer,  Toronto 


WHEN   times   are   prosperous   and   things   are 
moving   with   a   vim,   engineers,   architects 
and  contractors  have  not  the  leisure  to  re- 
vise their  specifications  and  terms  of  con- 
tract, but  when  periods  of  comparative  inactivity  come 
they  may  be  more  inclined  to  think  the  matter  over. 

Much  has  been  written  on  the  subject  of  specifica- 
tions and  terms  of  contract,  and  doubtless  in  many  in- 
stances advantage  has  been  taken  of  the  information 
thus  gleaned  to  remove  some  ambiguities  and  anoma- 
lies. But  probably  there  are  plenty  of  specifications 
which  contain  clauses  which  are  often  not  only  im- 
possible of  execution  but  cause  considerable  irritation 
on  both  sides.  Qualities  of  timber  and  other  material, 
methods  of  construction  and  working  details  are  often 
so  specified  that  contractors  are  unable  to  comply,  and 
claims  are  made.  It  seems  a  reasonable  proposition 
that  specifications  should  be  prepared  with  a  view  to 
the  simplification  of  the  language,  and  conciseness.  It 
is,  of  course,  well  known  that  all  men  are  not  as  scrup- 
ulous as  they  might  be,  and  consequently  provisions 
are  inserted  to  meet  such  contingencies.  Hence  speci- 
fications have  assumed  considerable  proportions  and 
have  given  occasion  to  frequent  disputes  Many  speci- 
fications stipulate  that  in  the  case  of  disputes  arising 
between  the  contractor  and  the  architect  or  engineer 
the  decision  of  such  architect  or  engineer  is  to  be  final. 
The  work  in  dispute  may  not  be  mentioned  or  shown 
in  the  drawings  and  specifications,  but  the  conditions 
state  that  the  work  shall  be  complete  in  every  respect, 
and  what  has  been  omitted  to  be  shown  or  specified 
is  notwithstanding  to  be  included  in  the  contract.  Ar- 
chitects and  engineers  are  just  as  human  as  contract- 
ors ;  they  all  desire  to  protect  themselves,  and  if  by 
any  chance  any  of  them  get  into  a  hole  they  want  to 
get  out  as  easily  as  possible.  If,  however,  the  hole  was 
left  by  the  architect  or  engineer,  it  is  hardly  reason- 
able to  expect  the  contractor  to  remedy  the  same  solely 
at  his  own  expense.  On  the  other  hand,  when  con- 
tractors have  undertaken  contracts  at  low  figures  in 
the  hope  of  making  the  profits  out  of  extras,  and  such 
extras  are  not  allowed,  disappointment  is  experienced 
and  the  relation  between  the  two  parties  is  perhaps 
not  so  pleasant.  Claims  are  made  only  to  be  decided 
upon  by  the  party  who  drew  up  the  contract.  In  most 
cases  the  differences  between  the  architect  or  engineer 
and  the  contractor  are  settled  amicably,  and  as  satis- 
factorily as  possible  (for  rarely  is  either  side  entirely 
satisfied),  but  in  the  other  cases  the  differences  are  not 
adjusted  as  satisfactorily,  and  litigation  sometimes 
follows.     It  seems  reasonable  that  the  architect  and 


engineer,  as  well  as  the  contractor,  should  have  some 
more  equitable  method  of  settling  disputes  than  by 
resorting  to  prolonged  litigation.  Arbitrations  are  less 
cumbersome  and  expensive,  and  can  be  set  in  motion 
more  quickly.  The  questions  in  dispute  are  usually 
based  on  facts,  and  not  on  the  lagal  interpretation  of 
phrases  or  clauses,  and  consequently  the  arbiter  should 
be  one  who  has  had  practical  experience  in  construc- 
tion instead  of  legal  training.  In  a  large  number  of 
instances  the  disputes  are  not  difficult  to  arrange  when 
the  arbiter  is  familiar  with  the  work  and  conditions. 

In  the  absence  of  some  method  of  adjusting  dis- 
putes the  contractor  must  perforce  increase  his  prices 
to  cover  himself.  In  other  words,  the  client  has  often 
to  pay  more  than  he  should,  for  he  has  to  pay  for  con- 
tingencies which  may  not  arise.  If  the  contract  pay- 
ments are  based  upon  a  price  bill  of  quantities  the 
client  and  the  contractor  know  at  the  commencement 
what  the  contract  entails. 

If  the  plans  and  specifications  are  studied  care- 
fully and  the  bill  of  quantities  is  priced  according  to 
the  nature  of  the  work,  and  any  deductions  or  addi- 
tions are  allowed  for,  according  to  the  same  schedule 
of  prices,  both  parties  are  reasonably  protected.  This 
means,  however,  that  the  quantities  have  to  be  ascer- 
tained by  some  recognized  method  and  by  someone 
familiar  with  the  work.  Hitherto  quantity  surveying 
has  not  been  practised  extensively  in  North  America, 
but  it  is  now  being  strongly  advocated  in  the  United 
States,  and  when  the  parties  interested  in  contracts 
come  to  see  the  value  of  quantities  prepared  according 
to  established  rules  this  method  of  letting  out  con- 
tracts will  probably  be  adopted  more  largely. 


In  one  of  the  new  office  and  salesroom  buildings 
rapidly  approaching  completion  in  New  York  City 
an  ingenious  arrangement  of  duplicate  stairs,  scissor 
fashion,  has  been  incorporated  so  that  two  staircases 
are  in  one  shaft  with  two  separate  entrances  to  each 
loft,  thereby  saving  floor  space. 


Unless  braced,  parapet  walls  are  liable  to  be  blown 
over  when  subjected  to  the  pressure  of  high  winds. 
The  parapet  wall  of  a  Philadelphia  mill,  which  extend- 
ed seven  feet  above  the  ridge  of  the  roof,  was  blown 
over  recently,  causing  a  property  loss  of  several  hun- 
dred dollars. 
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Cost,  Appearance  and  Wearing  Qualities  of  Various  Methods 

of  Surface  Finish  for  Concrete 


THE  following:  data  on  the  cost,  appearance  and 
wearing  qualities  of  various  methods  of  sur- 
face finish  for  concrete  were  Cf)mpiled  by  Sub- 
Committee  D  of  the  Committee  on  Masonry 
of  the  American  Railway  Engineering  Association  and 
are  presented  herewith  in  the  form  abstracted  by  {en- 
gineering and  Contracting.  Requests  for  information 
on  this  subject  were  sent  to  the  various  railway  com- 
panies, and  the  data  are  based  on  52  replies  received. 
A  review  of  the  answers  received  gives  the  following 
methods  as  most  generally  used : 

(1)  Spading,  to  Work  Coarse  Aggregate  Away  from 
Form  and  Bring  Mortar  Against  it 

This  method  is  the  one  generally  used,  and  where 
decorative  treatment  is  not  necessary  furnishes  the 
best  finish  at  the  least  expense.  The  surface  is  gener- 
ally smooth  and  nearly  impervious  to  moisture,  and 
its  wearing  qualities  are  equal,  if  not  superior,  to  those 
of  any  other  method. 

(2)  Coating  with  a  Wash  of  Cement 

A  wash  usually  of  1  part  cement  and  1  part  sand 
is  applied  with  a  brush  after  the  forms  are  removed. 
This  fills  up  the  pores  and  covers  the  small  inequali- 
ties and  wood  grain  marks  and  gives  a  smooth  sur- 
face of  even  finish  and  uniform  color.  This  film  of 
mortar,  however,  is  liable  to  become  checked  and  hair- 
cracked  and  often  scales ;  for  this  reason  it  is  not  gen- 
erally used. 

(3)   Rubbing 

There  are  several  methods  of  treatment,  as  fol- 
lows : 

(a)  The  forms  are  removed  as  early  as  practic- 
able, prominent  joint  marks  chipped  ofif,  and  the  sur- 
face thoroughly  wet  and  rubbed  with  a  cement  mortar 
or  carborundum  brick. 

(b)  After  the  forms  are  removed,  the  surface  is 
rubbed  with  wooden  floats,  keeping  the  surface  well 
flushed  with  water  during  the  rubbing  and  thoroughly 
washing  after  the  rubbing  is  completed.  The  earlier 
the  rubbing  is  done  the  better  the  results.  The  rub- 
bing removes  most  of  the  inequalities ;  it  fills  the  pores 
and  small  cavities,  and  gives  the  surface  a  uniform 
finish  and  api)earance,  and  does  not  flake  or  scale. 

(4)  Removing  Outside  Mortar  to  Expose  Coarse  Ag- 
gregate 

There  are  several  methods  of  accomplishing  the 
result,  all  dependent  on  the  use  of  a  surface  finish  or 
coating  at  least  1  in.  thick,  composed  of  prepared  ag- 
gregate, which  coating  is  deposited  as  the  placing  of 
the  concrete  proceeds : 

(a)  Wash  the  surface  immediately  after  the  forms 
are  removed,  exposing  the  aggregate,  which  is  usually 
done  by  scrubbing  with  stifT  brushes  of  either  bristle 
or  wire,  and  water,  protected  from  the  sun  for  about 
three  days. 

(b)  Treat  the  sin-face  with  an  acid,  usually  com- 
mercial hydrochloric  and  nitric.  The  acid  attacks  the 
cement  and  exposes  the  aggregate.  The  amount  of 
dilution  of  the  acid  is  usually  obtained  by  experiment 
and  varies  with  tlie  age  of  the  concrete. 

(c)  Removing  the  outer  skin  by  means  of  a  sand 


blast ;  This  method  has  not  generally  proven  succes- 
fnl,  as  it  is  very  difficult  to  obtain  a  uniform  surface. 

(5)  TooHng  Surface  of  Concrete  with  Crandall,  Bush- 
Hammer,  etc.,  After  Removal  of  Forms 

This  method,  applied  to  the  extent  of  cutting 
slightly  into  the  aggregate,  produces  a  very  attractive 
surface,  and  it  is  the  experience  of  many  engineers 
that  for  work  in  which  the  best  possible  appearance 
is  desired,  bush-hammering  provides  the  desired  re- 
sults at  a  minimum  cost.  The  best  results  are  pro- 
duced with  spaded  surfaces  or  those  composed  of  spe- 
cial aggregate. 

(6)   Scoring 

Scoring  the  surface  by  means  of  a  system  of  hori- 
zontal and  vertical  V-shaped  battens  placed  on  the 
forms  to  break  up  the  flat  appearance,  to  make  a  line 
designating  the  completion  of  the  day's  work,  to  indi- 
cate expansion  joints  or  to  produce  the  effect  of 
courses. 

(7)  Metal  Forms 

Eorms  of  metal  or  wooden  forms  lined  with  metal 
give  a  smoother  surface  than  bare  wood.  The  spad- 
ing is  done  in  the  same  manner  as  with  wooden  forms 
to  push  the  aggregate  back  from  the  face.  In  doing 
this  an  excess  or  thin  skin  of  rich  mortar  is  brought 
to  the  surface  of  the  concrete,  and  is  liable  later  to  de- 
velop checks  and  hair-cracks  and  become  unsightly. 

Abstracts  of  Replies 

The  accompanying  data  are  abstracts  of  some  of 
the  replies  received,  the  replies  being  based  on  the 
following  requests : 

(1)  What  methods  of  finishing  surfaces  of  concrete 
work  have  you  used?  Give  specifications  of  each 
method  used. 

(2)  State  object  desired  in  finishing  and  results  ob- 
tained as  to  appearance  and  wearing  qualities. 

(3)  State  the  cost  of  the  work  per  square  foot 
(labor  and  material)  for  each  method. 

(4)  Please  state  your  opinion  as  to  the  best  man- 
ner of  finishing  a  concrete  structure.  Do  you  believe 
the  concrete  surface  should  be  left  untreated,  or  should 
it  be  tooled,  scraped,  or  treated  with  an  acid 

(5)  Is  it  your  experience  that  where  the  natural 
surface  of  concrete  is  treated  it  is  more  susceptible  to 
discolorations  from  smoke  and  the  weather? 

(6)  Remarks. 

In  these  abstracts,  reference  numbers  refer  to  the 
above  six  items. 

A.  W.  Buel,  Consulting  Engineer,  New  York  City 

(1)  (a)  Rice  water  wash:  1  bbl.  lime,  slacked, 
making  3  bbls.  slacked  -f  25  lbs.  salt  +  10  lbs.  rice, 
boiled  and  strained.  .\dd  chrome  and  ochre  to  give 
desired  tint  and  put  on  like  whitewash.  It  will  not 
rub  off. 

(b)  Carborundum  wheels:  Carborundum  wheels 
on  a  mandrel  driven  by  electric  motor  will  duplicate 
six-cut  work  or  four-cut  work.  If  worked  on  concrete 
three  to  six  days  old,  can  be  done  very  rapidly. 

(2)  (a)  Gives  uniform  surface  of  pleasing  appear- 
ance. 
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(b)  Gives  a  cut-stone  appearance,  not  imitation 
stone,  but  artificial  stone,  removes  surface  defects, 
gives  square  arrises  and  brings  out  color  of  ingredi- 
ents. 

(3)  (a)  About  the  same  cost  as  ordinary  white- 
wash, but  more  uniform  and  attractive  in  appearance 
and  will  not  rub  oflf. 

(b)  About  one-third  or  one-fourth  the  cost  of  tool 
dressing. 

(4)  Bridge  masonry  in  country  generally  left  un- 
treated. For  ordinary  work  in  towns  I  prefer  rice  water 
wash.  For  Ijuildings  in  towns  of  first  class  I  would 
dress  trim,  corners  and  arrises  with  carborundum 
wheels. 

C.  H.  Cartlidge,  Bridge  Engineer,  C,  B.  &  Q.  R.  R. 

(1  and  2)  In  the  beginning  of  our  concrete  work 
in  1889,  it  was  our  practice  to  face  the  concrete  against 
the  form  boards  by  working  the  grout  against  the 
forms.  A  great  deal  of  rough  lumber  was  used  in 
the  early  work,  and  as  we  enlarged  the  use  of  con- 
crete we  tried  to  improve  its  appearance  by  depositing 
the  mortar  against  the  form  and  filling  in  back  of 
it  with  concrete.  Another  method  was  to  leave  the 
concrete  /ough  and  plaster  it.  In  the  25  years  that 
have  elapsed  since  these  experiments  it  has  become 
evident  that  the  original  method  is  by  far  the  best  of 
the  three,  and  that  the  more  nearly  homogeneous  the 
concrete  can  be  maintained  the  better  will  be  the  wear- 
ing qualities  of  the  surface  and  even  of  the  concrete 
itself.  In  later  work  we  have  adopted  the  same  prin- 
ciple, but  have  used  surfaced  forms,  even  lining  them 
with  sheet  steel  to  obtain  smoother  surface. 

(3)  The  cost  of  the  spade  finish  is  practically  noth- 
ing; it  takes  a  little  more  labor  to  confine  the  greater 
part  of  the  puddling  to  the  concrete  on  the  outside  than 
it  does  to  have  the  same  men  do  all  the  puddling  in 
the  mass.  The  cost  of  bush-hammering  will  run  from 
■}ic.  to  2c.  per  square  foot,  depending  on  the  age  of 
the  concrete,  amount  of  work,  accessibility  of  work, 
etc. 

(4)  The  writer  believes  that  this  working  the 
grout  against  smooth  forms  gives  the  best  results  for 
the  cost,  but  at  the  same  time  there  is  formed  by  this 
process  a  thin  skin  of  rich  mortar  or  grout  against 
the  form  and  on  the  outer  surface  of  the  work,  and 
this  checks  up  with  minute  cracks  and  in  the  end  will 
probably  be  more  or  less  unsightly.  It  is  true  that 
these  cracks  are  very  small  and  there  is  not  the  ten- 
dency for  the  film  of  rich  mortar  to  scale  ofi^,  which 
is  exhibited  in  every  case  in  the  thicker  mortar  facing 
used  in  earlier  work.  In  1900  an  experiment  was  made 
with  bush-hammering  some  concrete  which  had  been 
faced  in  the  most  careful  manner  by  spading  agamst 
the  form  ;  a  portion  only  of  the  work  done  at  that  time 
was  bush-hammered  so  that  there  is  an  excellent 
chance  to  judge  of  the  relative  merits  of  the  two  fin- 
ishes. As  the  result  of  this  it  is  the  writer's  opinion 
that  for  work  in  which  the  best  possible  appearance  is 
desired  bush-hammering  provides  the  desired  result 
at  a  minimum  cost.  In  a  good  deal  the  work  finished 
by  spading  against  the  forms  improvement  on  the  sur- 
face obtained  was  by  rubbing  with  carborundum 
brick ;  this  gives  a  good  surface  and  pleasing  appear- 
ance temporarily,  but  it  has  been  found  chat  it  is  diffi- 
cult to  obtain  a  uniform  texture  by  this  means  and 
that  exposure,  while  it  does  not  aft'ect  the  material 
itself,  causes  the  washing  away  of  the  fine  particles 
of  concrete  ground  off  by  the  carborundum,  and  the 


work  is  really  not  very  much  better  than  ordinary 
spade  finish  work,  unless  the  grinding  is  carried  to  an 
extreme.  Considerable  experience  with  plastering 
leads  to  the  belief  that,  while  it  is  not  impossible  tc 
make  a  good  finish  thereby,  it  is  very  expensive  and 
extremely  difficult,  with  the  chances  all  against  a  good 
job. 

(5)  It  is  evident  that  the  rougher  the  completed 
surface,  the  darker  it  will  naturally  become  by  expos 
ure,  smoke  and  weather,  as  every  indentation  must  re- 
ceive and  retain  some  coloring  matter  from  the  smoke 
On  the  other  hand,  such  a  thing  as  an  absolute  plane 
surface  is  a  practical  impossibility.  There  will  be 
slight  waves,  small  ridges,  etc.,  left  by  the  seams  in 
their  forms  and  their  slight  distortion,  and  where  a 
spade  finish  alone  is  used  the  contrast  between  the 
dark  markings  in  the  seams  and  the  lighter  places  in 
the  smooth  surface  is  disagreeable  in  effect,  while  by 
bush-hammering  an  effect  of  uniformity  of  texture  is 
obtained,  which  is  much  more  pleasing  to  the  eye.  The 
bush-hammering  has  also  the  effect  of  cutting  away 
the  rectangular  markings  of  the  face,  which  are  par- 
ticularly objectionable  from  the  standpoint  of  appear- 
ance. 

W.  C.  Gushing,  Chief  Engineer,  Maintenance  of  Way, 
Pennsylvania  Lines  West  of  Pittsburgh 

(1)  (a)  Acid  treatment  at  Columbus,  O.,  1909-10. 
In  1909,  surface  was  rubbed  with  carborundum  bricks 
until  aggregate  was  exposed,  and  washed  thoroughly 
with  solution  of  muriatic  acid  to  remove  all  lime.  In 
1910  surface  was  rubbed  with  emery  wheels  operated 
by  electric  power,  and  then  treated  with  the  acid  solu- 
tion. 

(b)  Float  finish,  at  Pittsburgh,  Pa.,  in  1912,  and  at 
Cinciimati,  O.,  in  1913  and  1914.  Forms  removed  as 
soon  as  possible  and  ridges  chipped  off.  Surface  then 
sprinkled  with  water  and  rubbed  well  with  pine  wood 
floats.  Surface  and  washed  down  with  water  after 
rubbing  was  completed. 

(c)  Rubbed  finish,  at  Indianapolis,  in  1914.  As 
soon  as  forms  were  removed  the  surface  was  first  rub- 
bed with  carborundum  brick  to  remove  spots ;  then 
rubbed  with  mortar  brick  made  of  1  part  cement  and 
2y2  parts  sand. 

(2)  (a)  At  Columbus,  acid  treatment  was  used  in 
work  on  concrete  encasement  of  bridge  girders  and 
columns  in  city  streets  where  ornamentation  was  de- 
sired. The  acid  treatment  finish  was  used  to  avoid 
the  occurrence  of  hair  cracks,  checking  and  efflores- 
cence in  surface  of  the  concrete,  and  was  successful. 

(b)  At  Pittsburgh  and  Coluinbus,  a  smooth  and 
nice-appearing  face  was  desired  at  the  minimum  cost, 
and  the  same  was  obtained.  The  surfaces  of  the  cop- 
ings and  parts  most  exposed  to  action  of  weather  have 
hair-cracked  and  checked  slightly,  but  greater  part  of 
work  is  wearing  well. 

(c)  At  Indianapolis,  the  masonry  abuts  streets  and 
a  neat  finish  was  desired. 

(3)  (a)  At  Columbus,  cost  in  1909,  with  rubbing- 
done  by  manual  labor  12c.  per  square  foot;  cost  in 
1909,  with  rubbing  done  by  electric  power,  6c.  per 
square  foot. 

(b)  At  Pittsburgh,  average  cost  of  float  finish  was 
about  4c.  per  square  foot. 

(c)  At  Cincinnati,  average  cost  of  float  finish  was 
3c.  per  square  foot. 
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(d)  At  Indianapolis,  the  cost  to  contractor  was 
about : 

Plain  walls,  4j/2C.  per  square  foot. 
Paneled  portals,  6^c.  per  square  foot. 
Octafjonal  columns,  7c.  per  square  foot. 

George  W.  Kittredge,  Chief  Engineer,  N.  Y.  C.  & 
H.  R.  R.  R. 

(1)  (a)  On  the  face  and  back  of  all  concrete  struc- 
tures above  foundations,  fine  stone  forks  or  spades 
shall  be  used  to  work  the  coarser  part  of  materials 
back  into  the  mass,  to  allow  the  mortar  or  liner  parts 
to  occupy  the  space  adjacent  to  the  forms  in  order  to 
secure  a  smooth,  even  surface.  Immediately  after  the 
forms  are  removed,  surfaces  that  are  to  be  exposed  in 
the  finished  structure  shall  have  all  projections  and 
irregularities  carefully  removed  and  all  cavities  neatly 
hlled  with  mortar.  Unless  otherwise  required,  the 
faces  shall  then  be  rubbed  to  a  smooth,  uniform  finish, 
with  a  flat  stone  or  other  acceptable  device,  using  as 
little  mortar  as  possible.  Enough  1  :2  cement  and  sand 
mortar  shall  be  used  to  fill  the  pores,  but  no  "plaster- 
ing" will  be  permitted.  For  a  period  of  ten  days  after 
the  surfaces  are  thus  finished,  they  shall  be  protected 
by  moist  canvas  or  other  suitable  material.  When 
so  indicated  on  the  drawings,  surfaces  shall  be  tooled 
or  treated  by  sand  blast. 

The  following  specification  is  used  in  the  Electric 
Zone : 

The  outer  exposed  surfaces  of  concrete  work  shall 
be  made  dense  and  as  impervious  to  water  as  possible, 
by  carefully  working  the  coarser  materials  back  from 
the  face  of  the  form  by  means  of  a  shovel,  bar  or  other 
tool,  so  as  to  bring  a  layer  of  mortar  to  the  face,  or 
by  depositing  next  to  the  form  and  simultaneously 
with  the  concrete  a  1-in.  layer  of  facing  mortar.  The 
rear  faces  of  all  structures  shall  have  the  finer  portions 
of  the  mixture  worked  to  the  face  by  means  of  spading 
with  shovel,  bar  or  other  tool,  .so  as  to  secure  a  dense, 
impervious,  smooth  surface  that  will  exclude  water. 
Any  holes  or  voids  remaining  after  the  removal  of  the 
form  shall  be  struck  smooth  with  pointing  mortar. 
The  molds  shall  be  removed  from  the  face  of  the  con- 
crete, and  the  exposed  surface  is  then  to  be  rubbed  to 
a  smooth  or  sandpaper  finish  with  carborundum  brick 
or  other  suitable  device.  In  no  case  shall  the  imprint 
of  any  joint  of  the  mold  or  of  the  grain  of  the  wood 
be  visible  on  any  exposed  surface  of  the  concrete.  If 
any  defective  work  is  found,  such  work  must  be  cut 
out  and  replaced  by  rich  concrete  or  mortar  in  such 
])roportions  and  in  such  manner  as  directed  by  the 
Engineer.  It  is  important  to  obtain  uniformity  of  sur- 
face and  color  in  the  exposed  portions  of  the  work,  and 
all  work  shall  be  finished  free  from  discolorations, 
streaks,  cracks,  checks  and  other  imperfections  injur- 
ing the  appearance  or  the  life  of  the  work.  To  obtain 
this  result  the  same  kind  and  quality  of  material  shall 
be  used  throughout  the  structure.  The  exposed  sur- 
faces of  all  bridge  seats  and  copings  shall  be  tloated 
and  troweled  smooth  and  hard  and  true  tn  line  and 
grade. 

The  general  field  practice  for  finishing  surfaces  in 
the  Electric  Zone  is  to  remove  the  forms  while  the 
concrete  is  still  green,  and  float  the  surfaces  with  a 
wooden  float  and  clean  water,  until  the  board  marks 
are  removed  and  a  uniform  surface  is  obtained.  When 
the  concrete  is  harder,  as  in  reinforced  structures, 
where  it  is  advisable  to  leave  the  forms  in  place  for  a 
longer  time,  a  cement  brick,  made  of  1  part  cement 
and  2  jiarts  sand,  is  used,  with  clean  water,  applied 
with  a  brush.     When  the  concrete  has  become  very 


hard,  a  carborundum  brick  is  used  instead  of  a  cement 
brick.  Additional  mortar  or  cement  is  not  applied, 
excejJt  where  there  are  open  or  porous  places,  the  idea 
being  to  rub  down  the  body  of  the  concrete  rather  than 
to  add  thereto  in  order  to  avoid  "plastering,"  which  in 
time  is  liable  to  peel  off.  Structures  finished  by  above 
methods  may  be  viewed  at  Yonkers,  White  Plains,  Os- 
sining  and  at  various  other  points. 

Other  methods  for  finishing  concrete  surfaces  have 
been  used  particularly  in  connection  with  building  spe- 
cifications for  first-class  passenger  stations  and  minor 
buildings  provide  as  follows. 

.Smooth  Concrete  Facing. — Where  concrete  is 
shown  marked  or  specified  as  "Faced,"'  such  surfaces 
shall  be  painted  with  one  thin  coat  of  pure  cement  and 
water  of  the  consistency  of  cream,  applied  with  a 
brush. 

Rough  Concrete  Facing. — Where  concrete  is  speci- 
fied on  the  plan  as  "Rough  Faced,"  such  surfaces  shall 
have  a  full  depth  of  at  least  lyi  in.  of  concrete  depos- 
ited simultaneously  with  the  backing,  and  made  with 
selected  gravel  pebbles,  crushed  marble  or  crushed 
granite,  as  selected  by  the  engineer,  as  will  pass  over 
a  NNo.  3  sieve,  meshes  ^  x  ^  in.,  and  through  a  No. 
1  sieve,  meshes  1x1  in.,  set  at  an  angle  of  45  deg. 
The  forms  shall  be  removed  from  this  surface  before 
the  concrete  is  set  hard,  and  the  face  shall  be  brushed 
with  wire  brushes  until  the  stones  have  clean  faces 
and  project  ]4  '"•  from  the  cement  binder. 

A  good  example  of  the  rough  facing  can  be  seen 
on  the  Scarsdale  passenger  station. 

The  following  clause  is  given  in  specification  for 
our  standard  brick  freight  house  and  the  former 
.Schnectady  improvement : 

After  the  molds  are  removed,  any  open  or  porous 
places  shall  be  neatly  stopped  with  a  porous  mortar, 
and  if  so  directed  by  the  engineer,  the  exposed  face  of 
the  work  shall  be  washed  with  neat  Portland  cement 
to  give  a  uniform,  smooth  finish  to  the  exposed  sur- 
faces. 

The  specifications  for  the  HufTalo  grade  crossing 
improvements,  dated  March,  1907,  contain  the  follow- 
ing clause  for  granolithic  face: 

The  network  of  walls,  abutments,  piers  and  coj)- 
ings  shall  have  a  granolithic  surface  1  part  Portland 
cement,  2  parts  sand  and  2  parts  granolithic  grit  made 
into  a  stiff  mortar.  Granolithic  concrete  shall  be  gran- 
its,  trap  rock  or  limestone,  crushed  to  pass  a  No.  1 
sieve  and  screened  of  dust. 

For  vertical  surfaces  the  mixture  shall  be  deposited 
against  the  face  forms  to  a  least  thickness  of  2  in.  by 
skilled  workmen  as  the  placing  of  the  concrete  pro- 
ceeds, and  thus  form  a  part  of  the  body  of  the  work. 
Care  must  be  taken  to  avoid  the  occurrence  of  air 
spaces  or  voids  on  the  surface.  The  face  of  forms  shall 
be  removed  as  soon  as  the  concrete  shall  be  sufficiently 
hardened,  and  any  voids  that  may  appear  shall  be 
filled  with  the  mixture.  The  surface  shall  then  be  im- 
mediately washed  with  water  until  the  concrete  is 
exposed  and  rinsed  clean  and  protected  from  the  sun 
and  kept  moist  for  three  days. 

For  bridge  seat  courses,  pedestals  or  column  bases 
and  copings  and  other  horizontal  surfaces,  the  grano- 
lythic  mixture  shall  be  deposited  on  the  concrete  to 
a  least  thickness  of  IJ/j  in.  immediately  after  the  con- 
crete has  been  tamped  and  before  it  has  set.  and  shall 
be  troweled  to  an  even  surface,  and  after  it  has  set 
sufficiently  hard  shall  be  washed  until  the  grit  is  ex- 
posed. 

(2)  The  object  of  finishing  is  to  improve  the  ap- 
pearance of  wearing  qualities  of  structures.     When 
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the  float  finish  is  given,  the  surface  becomes  dense  and 
more  impervious  to  moisture.  The  tooled  finishes  are 
used  principally  for  artistic  purposes,  or  when  required 
by  local  municipal  authorities.  It  is  our  experience 
that  smooth  finishes  are  less  liable  to  catch  and  be- 
come discolored  than  tooled  surfaces. 

(3)  The  cost  of  finishing  surfaces  with  a  wooden 
float  while  concrete  is  green  is  about  10c.  per  square 
foot.  After  the  concrete  has  hardened  somewhat,  and 
the  use  of  a  cement  or  a  carborundum  brick  is  neces- 
sary, the  cost  is  increased  to  about  20c.  per  square 
foot. 

The  above  average  prices  are  for  all  labor  and  ma- 
terial, including  any  scaffolding  required. 

(4)  As  a  general  proposition,  I  think  the  best  man- 
ner of  finishing  a  concrete  structure  is  by  the  wooden- 
float  method,  as  it  leaves  the  concrete  in  a  more  na- 


tural state,  it  is  cheaper,  and  has  a  better  appearance 
in  the  long  run. 

Application  of  cement  on  the  surface  or  the  use 
of  a  cement  brick  generally  makes  a  white  finish, 
which  is  more  susceptible  to  discoloration  and  liable 
to  wear  away  unevenly. 

I  think  concrete  surfaces  should  be  finished  in 
above  manner  whenever  they  are  exposed,  or  where  it 
is  desired  to  obtain  as  much  density  as  possible  for 
waterproofing  purposes.  1  do  not  think  surfaces 
should  be  tooled,  scraped  or  treated  with  an  acid,  ex- 
cept where  the  surfaces  have  been  specially  prepared 
and  artistic  finishes  are  required. 

(5)  I  think  surfaces  finished  smooth  are  less  sus- 
ceptible to  discoloration  from  smoke  and  the  weather 
than  when  untreated.  However,  tooled  surfaces,  I 
think,  have  the  opposite  effect. 

(Concladed  in  next  issue) 


A  New  Method  of  Straightening  a  Leaning 

Factory  Chimney 


ONE  of  the  most  difficult  and  delicate  problems 
with  which  an  engineer  can  be  confronted  is 
that  of  straightening  a  tall  factory  chimney 
which  has  settled  out  of  plumb.  If  the  chim- 
ney must  be  kept  in  operation  while  the  straightening 
proceeds,  the  difficulty  and  danger  are  increased.  If 
the  boilers  are  shut  down  while  the  job  is  being  com- 
pleted, the  expense  may  be  prohibitive,  for  this  will 
mean  the  loss  of  output  of  the  plant  while  the  straight- 
ening proceeds.  When  a  chimney  is  found  to  be  out 
of  plumb,  therefore,  it  is  highly  desirable  that  a  meth- 
od of  straightening  it  be  found  that  will  not  require 
the  shutting  down  of  the  plant,  which  will  present  but 
little  risk,  and  which  will  prevent  the  recurrence  of  the 
original  trouble.  A  novel  method,  fulfilling  all  these 
conditions,  was  devised  by  Thomas  S.  Clark  and  des- 
cribed by  him  in  Engineering  News.  The  problem 
was  given  to  the  Alphons  Custodis  Chimney  Company, 
New  York,  with  which  Mr.  Clark  is  connected,  to 
straighten  a  100-foot  chimney  in  Brooklyn,  N.  Y., 
which  had  become  18^2  inches  out  of  plumb  at  the  top. 
The  cause  of  the  settlement  of  the  chimney  was  a 
leak  in  a  forgotten  water  pipe  near  the  base  of  the 
foundation,  which  had  softened  the  soil.     The  various 


methods  which  have  been  used  for  straightening  lean- 
ing chimneys  were  considered  and  discarded  as  im- 
practical under  the  conditions  which  existed. 

To  excavate  on  the  low  side  of  the  foundation  to  the 
depth  of  the  footing  course,  crib  under  it,  and  attempt 
to  jack  the  structure  back  plumb,  would  have  involved 
large  cost,  loss  of  time,  and  not  a  little  risk.  The  great 
weight  of  the  100-foot  column  and  the  additional  pres- 
sure due  to  the  leaning  would  have  required  powerful 
jacks  and  a  substantial  footing  to  jack  against.  There 
would  have  been  danger  also  of  cracking  the  unrein- 
forced  spread  foundation,  and  additional  foundation 
would  have  had  to  be  placed  before  the  jacks  and  crib- 
bing could  have  been  removed  safely. 

A  method  employed  in  Europe  is  to  saw  out  a 
wedge-shaped  portion  of  brickwork  on  the  side  of  the 
colurrins  away  from  the  direction  of  lean  with  an  or- 
dinary two-man  crosscut  saw,  and  allow  the  portion  of 
the  chimney  above  the  cut  to  settle  back.  This  meth- 
od is  not  entirely  satisfactory  nor  does  it  remedy  the 
defect  entirely,  as  the  portion  below  the  cut  is  still 
out  of  plumb  and  the  bearing  surface  of  the  foundation 
footing  is  not  brought  to  the  horizontal. 

As  the  chimney  was  in  operation,  it  was  not  pos- 
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Fig.  I. —The  chimney  out  of  plumb. 


Fig.  2.— Method  of  straightening  the  chimney. 
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sible  to  determine  the  amount  of  its  lean  by  plumb- 
ing to  a  centre  on  the  inside.  The  deviation  of  18^ 
inches  from  the  vertical  was  determined  with  a  transit 
by  a  simple  triangulation.  From  this  figure,  with  the 
known  height  of  the  chimney,  it  was  determined  that 
the  toe  of  the  footing  on  the  high  side  must  be  settled 
2)^  inches  on  a  line  exactly  (opposite  the  <lirection  of 
the  lean.  The  problem  was  to  remove  just  enough 
earth  between  the  centre  of  the  foundation  and  the 
toe  of  the  high  side  to  gradually  settle  the  foundation 
back  2)4,  inches  at  the  toe.  Levels  were  taken  on  the 
high  side  and  an  indicating  i)lumbline  was  fastened  to 
the  side  of  the  chimney. 

A  trench  next  was  excavated  on  the  high  side  to 
tlie  depth  of  the  foundation,  about  four  feet.  The 
length  of  the  trench  was  made  equal  to  the  square 
side,  and  its  width  equal  to  half  the  width  of  the  found- 
ation, or  about  eight  feet.  Four  2-inch  wrought-iron 
pipes,  S  feet  long  (half  the  width  of  the  foundation), 
were  sharjjened  sawtooth  fashion  at  one  end.  These 
pipes  were  successively  driven  under  the  high  side  of 
the  foundation  near  its  centre  (Fig.  2),  then  with- 
drawn, and  emptied  of  the  material  in  them  by  driving 
a  steel  rod  through  the  pipe.  Successive  insertions 
were  made  about  a  foot  apart.  As  the  pipes  were  with- 
drawn, the  earth  adjacent  to  the  pipes  crushed  into 
the  holes  left  by  the  withdrawn  pipes. 

In  this  way  but  a  small  quantity  of  earth  was  re- 
moved at  a  time,  and  but  a  small  quantity  gave  way 
at  a  time ;  the  yielding  occurred  just  where  wanted. 
The  chimney  settled  back  gradually,  with  no  shock  or 
danger.  The  amount  of  settlement,  its  direction,  and 
the  rapidity  of  settlement  were  always  in  absolute 
control.  The  telltale  ])luinb-bob  gave  the  direction, 
as  well  as  the  amount  of  movement. 

At  one  period  of  the  operation,  the  chimney  began 
to  settle  slightly  out  of  line.  It  was  only  necessary  to 
drive  the  pipes  more  often  at  a  certain  point  to  bring 
the  shaft  laack  to  line. 

When  the  column  was  again  plumb  ,the  trench  was 
filled  up.  The  underground  leak  in  the  drain  pipe  had 
been  previously  stopped  to  prevent  further  softening 
of  earth  on  one  side.  The  chinuiey  has  since  remained 
intact. 


concrete.  The  mileage  of  the  forty-one  systems  on 
which  this  material  is  employed  amounts  to  138,784 
miles,  the  reinforced  concrete  structures  in  use  com- 
prising arch  bridges,  trestle  bridges,  arch  and  box 
culverts,  hollow  and  solid  bridge  abutments,  bridge 
piers,  decking  slabs,  retaining  walls,  and  city  subways. 
Some  two  hundred  works  are  covered  by  the  returns 
mentioned. 


I'.eforc  the  nienibers  of  tlie  liirminghani,  Fng., 
.\rchitectural  Society,  Mr.  \V.  S.  I'urchon  delivered 
a  lecture  on  ""Architecture  and  Efficiency."  In  study- 
ing the  works  of  architecture  of  the  past,  he  said,  one 
()U,nht  not  to  look  so  much  at  the  details  and  the  trivi- 
alities as  at  the  fact  that  the  artists  were  striving  to 
make  the  most  efficient  buildings  they  possibly  could. 
It  was  not  enough  to  take  details  from  old  buildings 
for  modern  works,  but  it  ought  to  be  realized  that 
great  structures  of  the  past  were  really  efficient  solu- 
tions of  special  problems  of  the  time  and  place,  into 
which  entered  the  climate,  environment,  and  the  needs 
of  the  time.  Mr.  Purchon  referred  to  the  importance 
of  the  inihlic  taking  an  interest  in  architecture.  They 
should  realize,  he  said,  that  architects  were  striving 
not  only  to  make  i)leasing  facades  for  buildings,  but 
trying  to  make  the  best  possible  buildings  from  the 
|)oint  of  view  of  utility  and  beauty. 


From  returns  obtained  by  the  American  Railway 
Bridge  and  Huikling  Association,  it  appears  that  of 
fifty-four  leading  railways  in  the  United  States  and 
Canada  onlv  thirteen  have  not  made  use  of  reinforced 


The  "General  Contractor."  —  A   Painter's 
Viewpoint 

By  Tho«.  Truscott,  in  The  Decorators  and  Painters' 
Magazine  (London). 

SINCE  I  am  frequently  a.sked  the  question,  I  may 
candidly  admit  1  do  not  like  him.  Never  mind 
how  big  in  business  he  may  be,  he  is  a  danger 
to  the  painting  trade. 

Let  us  see  what  he  calls  him.self.  He  is  a  plumber, 
painter,  decorator  (ah,  that  word  "decorator!")  a 
joiner,  a  plasterer,  bricksetter,  gasfitter,  and  ever  so 
etceteras ;  and  he  thinks  less  of  the  painting  trade 
than  of  any  other,  possibly  because  he  knows  least 
about  it. 

He  will  talk  airily  of  "slapping"  a  bit  of  paint  on, 
and  will  cheerfully  suggest  you  "shove"  a  bit  of  putty 
where  he  thinks  it  may  be  wanted. 

As  a  rule  the  "general  contractor"  is  either  a 
builders'  clerk  "on  his  own,"  a  joiner  or  a  plumber; 
but  of  painting  he  knows  next  to  nothing. 

You,  perhaps,  are  a  really  genuine  painter,  having 
studied  your  trade  from  boyhood ;  but  when  you  are 
called  upon  to  estimate  against  this  "general  con- 
tractor" you  stand  aghast — unless  your  limbs  happen 
to  give  way.  He  takes  the  paiinting  at  a  price  which, 
if  you  worked  for  sixpence  per  hour,  would  not  pay 
your  account  for  materials.     Why? 

He  has  the  whole  of  the  job.  He  makes  a  "bit" 
— and  those  in  the  know  will  tell  you  it  is  a  good  ""bit," 
too — out  of  fixing  ovens  and  grates.  Or  possibly  he 
will  have  t1ie  job  of  repairing  the  roof.  Twenty  slate.s 
are  wanted ;  two  are  put  in ;  if  a  hundred  are  wanted 
he  puts  in  eight  or  ten.  Any  of  the  old  ones  that  are 
chipped  he  simply  reverses. 

.Vnd  as  to  his  plumbing,  what  a  profit  there!  His 
lead  when  out  of  touch  and  sight  is  that  thin  it  quiv- 
ers in  the  slightest  gale.  It  is  by  such  means  he  gets 
his  profits,  and  is  thus  enabled  to  cut  you  out  of  the 
])ainting. 

But  he  is  a  handy  man  for  the  owner  and  the  archi- 
tect. He  will  plumb,  paint,  join,  plaster,  stick  on 
bricks,  put  up  your  grates  and  your  gasfittings;  and 
in  doing  all  this  he  saves  the  architect  from  getting 
separate  prices  for  the  various  branches.  .And  it  is 
against  this  that  you  should  fight. 

Often  he  calls  himself  simply  a  "builder  and  con- 
tractor." He  takes  every  branch  of  the  building  trade 
and,  as  I  said,  thinks  less  of  the  painting  branch  than 
of  any  other.  .Anyone  in  his  opinion  can  "slap  on" 
paint.  He  will  tell  you  frankly  he  gets  more  out  of 
ins  jobber,  or  joiner,  or  bricksetter,  than  out  of  any 
painter,  for  the  simple  reason  he  does  not  know  what 
painting  is. 

So,  if  you  work  for  architects,  here  is  a  chance  for 
you  to  point  out  the  unfairness  of  it  all.  Let  the 
plumber  be  a  plumber  and  naught  else,  and  the  joiner 
a  joiner;  but  the  painting  should  be  a  distant  and 
separate  trade,  managed  by  genuine  painters  only. 
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Slow  Sand  Filtration  at  Port  Hope,  Ont. 


IN  November  of  last  year  the  Board  of  Water  Com- 
missioners of  the  town  of  Port  Hope  decided  to 
install  a  system  of  slow  sand  filters  in  connec- 
tion with  a  direct  intake  into  Lake  Ontario. 
Plans  were  prepared  by  the  Engineers,  the  F.  W. 
Thorold  Company  of  Toronto,  and  tenders  were  called 
for  in  March  of  this  year. 

The  method  of  slow  sand  filtration  was  adopted 
after  a  careful  comparison  with  mechanical  filters  of 
both  the  pressure  and  gravity  type.  Until  this  year, 
the  water  for  the  town  was  obtained  from  three  infil- 
tration wells  and  a  filter  gallery,  built  close  to  the 
shore  of  Lake  Ontario,  there  being  no  direct  connec- 
tion to  the  lake.  The  quantity  of  water  obtained  from 
these  wells  had  been  getting  less  and  less  each  year 
and  there  was  also  evidence  of  some  pollution  from 
the  town  side. 

The  plan  adopted  utilized  the  largest  of  these  in- 
filtration wells  as  the  excavation  for  a  set  of  four  slow 
sand  filters.  An  intake  pipe  projecting  1,800  feet  into 
Lake  Ontario  was  brought  to  the  low  lift  pumping 
station  placed  alongside  the  filters.  The  water  from 
the  lake  will  flow  by  gravity  to  the  pump  well  in  this 
pump  house,  and  will  then  be  allowed  to  flow  or  may 
be  pumped  into  any  one  or  all  of  the  four  filters.    Af- 


ter passing  through  the  filters,  the  water  flows  through 
four  Venturi  meters  to  a  pure  water  reservoir,  con- 
structed of  concrete.  From  this  it  flows  to  the  pump 
well,  in  connection  with  the  old  pumping  station  and 
is  then  pumped,  as  formerly,  into  the  town  mains  and 
standpipe. 

As  a  general  rule,  the  cost  of  slow  sand  filters  does 
not  show  well  in  comparison  with  filters  of  the  me- 
chanical type,  and  it  was  only  because  sand  and  suit- 
able gravel  could  be  obtained  in  the  immediate  vicin- 
ity that  this  type  of  filter  could  be  adopted  in  Port 
Hope.  The  filters  are  constructed  entirely  of  rein- 
forced concrete,  and  are  of  monolithic  construction. 
Each  filter  is  47  feet  square.  The  daily  capacity  of 
the  filters,  at  a  rate  of  3,000,000  gallons  per  acre  per 
day,  will  be  600,000  gallons.  The  concrete  bottom  of 
the  filters  rests  on  hard  pan,  and  is  reinforced  in  both 
directions.  There  are  nine  columns  in  each  filter,  and 
the  floor  is  laid  so  as  to  form  gutters  running  in  both 
directions  between  the  columtis.  The  roof,  and  beams 
supporting  it,  are  reinforced  with  steel.  Split  tile  pipes 
are  laid  in  the  gutters  in  the  floor  of  the  filters.  These 
are  covered  with  6-in.  washed  gravel  varying  in  size 
from  1  in.  to  2  in.  On  top  of  this  is  a  layer  of  3  in. 
of  gravel,  carrying  from  >4  in.  to  1  in.    This  again  is 
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Port  Hope  filtration  plant :  the  work  shown  above  a  few  months  later. 
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Inside  one  of  the  filters  after  the  coarse  gravel  had  been  laid. 


Form  work  for  columns  In  place. 


covered  with  a  3-iii.  layer  of  gravel  from  l/20th  to 
14  in-  This  gravel  bed  is  then  covered  with  42  in. of 
.screened,  graded  and  waslied  sand. 

The  pump  house  contains  a  vertical  motor,  direct 
connected  to  a  centrifugal  pump  having  a  capacity  of 
600  gallons  a  minute.  There  is  also  an  auxiliary  Fair- 
banks oil  engine,  chain  belt  connected  to  a  horizontal 
centrifugal  pump  having  a  capacity  of  800  gallons  per 
minute.  There  is  another  hoiizontal  motor  and  pump 
connected  to  the  under  drains  from  the  filters  to  assist 
in  washing.  It  will  not  be  necessary  to  use  the  pumps 
excepting  during  low  water. 

When  cleaning  filters  the  top  inch  of  sand  will  be 
washed  and  returned  to  the  filters  by  use  of  a  sand 
ejector  and  sand  washer,  supplied  by  Mr.  Fred.  Hen- 
ning  of  the  Toronto  Filtration  I'lant.  The  top  inch 
of  sand  in  the  filters  is  gathered  into  piles  and  shov- 
elled into  the  sand  ejector,  from  which  it  is  carried  by 
water  to  the  Henning  washer.  This  washer  separates 
the  sand  from  its  impurities,  the  clean  sand  being  car- 
ried back  to  the  filters  and  the  impure  sand  being  dis- 
charged to  waste  in  the  one  operation.  All  of  the 
sand  which  has  been  placed  in  the  filters  has  been 
passed  through  this  washer. 

The  contract  for  the  filters  was  awarded  to  Messrs. 


Thos.  Garnett  &  Sons,  of  Port  Hope.  The  Fairbanks- 
Morse  Company,  of  Toronto,  supplied  the  pumps  and 
engine,  and  Mr.  John  F.  IJoyd,  of  Sault  Ste  Marie. 
had  the  contract  for  laying  the  intake  pipe.  The  pipe 
itself  was  supplied  by  Messrs.  Francis  Hankin  &  Co.. 
of  Toronto,  while  Messrs.  Drummond  McCall  Co.,  of 
Montreal,  supplied  the  valves. 

The  cost    of  the    plant  will    be  well    within    the 
amount  of  the  estimate  submitted  by  the  engineers. 


Hypochlorite  conversion  tables,  devised  by  the  En- 
gineering Department  of  the  Denver  Union  Water 
Company  for  calculations  after  each  hourly  reading, 
disclose  the  fact  that  the  amount  of  hypochlorite  ap- 
plied hourly  in  pounds  per  million  gallons  of  water 
per  day,  the  latter  a  nomenclature  recommended  by 
the  New  England  Waterworks  Association  in  prefer- 
ence to  grains  per  gallon  or  parts  per  million,  is  neaHy 
identical  with  the  calculated  parts  per  million  of  avail- 
able chlorine  when  the  latter  is  36  per  cent,  of  the 
total  amount  of  hypochlorite  used.  For  example,  when 
0.30  lb.  is  applied  hourly  to  a  weir  box  on  which  the 
reading  is  1,000,000  gal.  daily,  the  equivalent  parts 
per  million  of  available  chlorine  is  0.31. 


Port  Hope  (iltraUon  plant,  showing  completed  pump  house  and  the  roof  under  way. 
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Western  Section  of  Grand  Trunk  Pacific 

The  completion  of  this,  Canada's  second  transcon- 
tinental railway,  has  afforded  a  writer  in  the  Engi- 
neering News  topic  for  concise  and  interesting  com- 
ment. There  is  a  total  rise  of  2,938  feet  from  Winnipeg 
(785  ft.)  to  the  Rocky  Mountain  summit  at  Divide 
(3,723  ft.),  and  a  fall  of  3,705  ft.  from  Divide  to  the 
terminal  at  Prince  Rupert  (31  ft.).  For  operating,  the 
line  is  divided  into  14  divisions,  or  train  districts,  and 
the  characteristics  of  these  are  shown  in  the  accom- 
panying table. 

The  remarkable  feature  of  the  profile  and  the  loca- 
tion is  the  low  grade  secured  through  the  Rocky 
Mountains,  this  being  0.4  per  cent.,  with  the  exception 
of  a  20-mile  pusher  grade  of  1  per  cent.  For  the  entire 
line  the  maximum  grade  is  0.4  per  cent.,  with  an  ag- 
gregate of  a  little  over  100  miles  of  0.5  per  cent.  The 
latter  grades  are  against  westbound  traffic  only,  and 
the  heavier  traffic  will  be  eastbound.  The  1  per  cent, 
pusher  grade  (against  eastbound  traffic)  is  on  division 
No.  9.  The  changing  character  of  the  country  is  indi- 
cated by  the  change  in  curvature.  For  the  first  five 
divisions  from  Winnipeg  (to  Wainwright,  670  miles) 
the  maximum  curves  are  3  deg.  For  the  next  two 
divisions  (to  Edson,  250  miles)  this  is  increased  to  4 
deg.,  while  on  all  the  remaining  seven  divisions,  825 
miles  to  the  coast,  the  maximum  curvature  is  6  deg. 

The  maximum  elevation  above  sea  level  is  3,723  ft. 
at  the  Continental  Divide,  in  the  Yellowhead  Pass. 
About  30  miles  beyond  this,  along  the  Fraser  River 
canyon,  comes  the  sharp  fall  of  the  20-mile  pusher 
grade.  There  is  also  a  summit  elevation  of  3,560  ft.  at 
Obed,  on  the  same  division.  The  Canadian  Pacific 
Railway  reaches  an  elevation  of  5,330  ft.  at  Stephen 
and  4,330  ft.  in  the  Rogers  Pass,  with  grades  of  2.2 
])er  cent,  in  both  cases  (originally  4.2  per  cent.).  The 
Canadian  Northern  Railway  will  use  the  Yellowhead 
Pass,  and  practically  parallel  the  Grand  Trunk  Pacific 
Railway  for  about  250  miles  from  Edmonton. 

■The  railway  has-been  provided  mainly  with  perma- 
nent structures,  but  there  are  a  few  wooden  bridges  of 
comparatively  temporary  nature  which  will  be  filled 
from  time  to  time.  There  also  remains  the  construc- 
tion of  additional  stations,  section  houses,  and  similar 
facilities  as  these  become  necessary  with  the  develop- 
ment of  the  traffic.  Division  points,  with  the  excep- 
tion of  that  at  Prince  Rupert,  have  all  been  supplied 
with  roundhouses,  shops,  coal  and  water-handling 
plants,  etc.  The  railway  is  in  good  condition  for  traffic, 
but  (as  on  all  new  lines)  considerable  additional  bal- 
lasting will  be  required  where  settlement  occurs.  This 
work  will  be  done  from  time  to  time,  and  a  further 
lift  of  ballast  will  be  given  over  the  entire  line  after 
traffic  has  thoroughly  settled  the  roadbed. 

Characteristics  of  the  Grand  Trunk  Pacific  Railway 

Ruling  Grade, 
Elev.  Per  Cent. 

Above  West-  East- 

Sea 
Level, 
Tiain  District  ft. 

1.  Winnipeg     (785     ft)     to 

Rivers 1568 

2.  Rivers  to  Melville 1812 

3.  Melville  to  Watrous 1782 

4.  Watrous  to  Biggar 2150 

5.  Biggar  to  Wainwright. . .  .  2252 

6.  Wainwright  to  Edmonton.  22l)o 

7.  Edmonton  to  Edson 2984 

8.  Edson  to  Jasper 3460 

9.  Jasper  to  McBride {    ^^° 

10.  McBride  to  Prince  George.  1870 

11.  Prince  George  to  Endako..  2245 

12.  Endako  to  Smithers 1640 

13.  Smithers  to  Pacific 385 

14.  Pacific  to  Prince  Rupert...      31 


Construction  was  commenced  in  1905,  and  has  been 
under  the  direction  of  Mr.  B.  B.  Kelliher,  Chief  En- 
gineer. He  resigned  his  position  in  the  fall  of  1914, 
and  the  work  is  now  under  Mr.  H.  A.  Woods,  who  has 
been  Assistant  Chief  Engineer  for  several  .years. 


Points  on  Paint 

Good  painting  work  may  be  accomplished  by — 

(1)  Having  all  under  coats  harder  than  the  fol- 
lowing outer  coats. 

(2)  Allowing  ample  time  between  the  coats  for 
the  maturing  of  all  surface  inequalities  and  defects. 

(3)  Having  all  paint  as  nearly  as  may  be  an  in- 
tegral part  of  the  surfact  painted. 

(4)  Good  workmanship — and  having  all  under- 
coats well  brushed  in. 

(5)  Using  good  and  suitable  materials,  and  avoid- 
ing false  notions  of  economy  both  in  labor  and  ma- 
terials. 

(6)  Proper  inspection  of  materials  and  workman- 
ship. 

"^"W  "^ILL  Britain  sufifer  loss  of  financial  prestige 
\i%/  through  the  European  war?  There  are 
T  T  some  in  financial  circles  in  New  York  who 
think  so.  Yet  London  has  scarcely  felt  the 
shock,  so  far.  True,  Britain  has  paid  out  immense 
sums  for  war  materials,  but  it  is  chiefly  with  loans 
from  her  own  people.  The  interest  obligations  are  high 
but  these  go  back  into  the  pockets  of  Britishers.  Then, 
too,  Britain  has  been  lending  freely  to  her  allies.  This 
involves  a  closer  commercial  relationship  after  the  war 
is  ended,  which  is  bound  to  bring  her  extensive  trade, 
it  is  estimated  that  Britain  has  $20,000,000,000  invest- 
ed abroad.  Only  a  meagre  proportion  of  this  has  been 
liquidated.  Meanwhile  Germany  is  issuing  paper 
money  at  a  pace  that  would  cause  anxiety  to  the  most 
reckless  financier. 
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A  suggestion  that  is  well  deserving  of  the  atten- 
tion of  the  Militia  and  Defence  Department  is  that  a 
Canadian  Board  of  Engineers  be  created  for  the  pur- 
pose of  examining  and  pronouncing  upon  inventions 
designed  for  military  use.  Such  a  board  was  consti- 
tuted by  the  British  Government  soon  after  the  Muni- 
tions Department  was  established.  It  is  presided  over 
by  Lord  Fisher,  who  a  short  time  before  resigned  the 
office  of  First  Sea  Lord.  Like  every  other  phase  of 
the  will  to  conquer  in  this  country,  inventive  ingenuity 
has  been  greatly  stimulated  by  the  war.  Among  the 
many  men  in  Canada  who  have  a  turn  for  invention 
there  are  doubtless  some  of  really  creative  capacity, 
and  if  even  one  important  new  instrumentality  of  war 
could  be  sifted  out  of  the  many  devices  that  would  be 
submitted  it  might  well  repay  the  labors  and  cost  of  a 
Board  of  Engineers. 


Because  of  the  swampy  condition  of  the  western 
])art  of  Holland  it  has  been  necessary  to  use  wooden 
piles  for  foundations  for  houses,  viaducts  and  other 
structures.  Until  lately  the  use  of  concrete  in  con- 
nection with  these  foundations  had  not  been  thought 
of,  but  a  recent  trial  at  W'esterdok  demonstrated  the 
l)racticability  of  the  reinforced  concrete  pile  and,  as 
a  result,  the  system  of  building  foundations  in  this 
part  of  Holland  is  rapidly  changing. 
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Cost  and  Economy  of  Cement-Concrete 

Pavements 


By  H.  E 

IN  view  of  the  fact  that  the  cost  of  various  types  of 
pavement  has  not  been  given  the  consideration  it 
merits,  the  Association  of  American  Portland  Ce- 
ment Manufacturers  has  been  gathering  informa- 
tion which  would  lead  to  reliable  conclusions  as  to  the 
cost  of  cement  concrete  pavements.  The  information 
gathered  in  the  field  has  been  tabulated  so  that  it  may 
be  analyzed  for  use. 

In  the  reports  turned  in  weekly  by  our  representa- 
tives on  contracts,  the  cost  has  been  divided  into  five 
major  items : — labor,  teaming,  mechanical  equipment, 
materials  used  in  constructing  the  pavement,  and  mis- 
cellaneous items.  For  reference  purposes  the  cost  of 
vari(nis  items  has  been  reduced  to  cost  per  scjuare  yard 
of  pavement. 

In  the  tabulation  the  labor  is  sub-divided  according 
to  where  it  was  used — as  at  sand  pit  or  washer,  on  sand 
at  the  work,  on  stone  at  the  cars  or  quarry,  at  or  near 
the  mixer  (which  includes  wheeling  and  shovelling  and 
actual  mixer  work  on  the  sub-grade),  and  in  the  con- 
struction of  the  pavement.  It  also  includes  superin- 
tendence, watchman,  timekeeper,  foreman,  etc.  The 
tabulation  also  gives  the  amounts  of  material  handled. 
From  this  the  amount  handled  per  man  per  day  can  be 
readily  obtained. 

The  item  of  teaming  is  dealt  with  in  the  same  gen- 
eral manner,  and  is  sub-divided  so  that  cost  may  be 
obtained  whether  teams,  traction  engines,  or  industrial 
railways  arc  used.  As  in  labor,  the  cost  is  sub-divided 
and  tabulated,  and  the  cost  per  square  yard  of  pave- 
ment carried  out. 

The  actual  quantities  used  in  construction  are 
shown.  These  can  be  checked  by  computation  from 
the  cross-section. 

The  cost  of  the  materials  at  the  job,  exclusive  of 
haul,  is  given.  It  is  also  shown  as  cost  per  square 
yard  of  pavement. 

The  miscellaneous  items  are  naturally  small,  but 
for  close  figures  they  have  been  included  where  prac- 
ticable, and  likewise  reduced  to  cost  per  square  yard 
oi  pavement. 

During  the  year  1914  ninety-five  contracts  were 
worked  up  along  these  lines,  and  the  average  costs  of 
work  in  various  States  are  tabulated  below.  A  perus- 
al of  these  figures  justifies  us  in  stating  that  it  would 
pay  the  contractor  to  tabulate  costs  in  the  general  man- 
ner outlined,  as  such  detailed  figures  would  surely 
show  him  how  to  place  his  men  or  gangs  so  that  they 
could  wt)rk  more  efficiently.  . 

It  may  seem  to  some  that  this  method  is  too  de- 
tailed to  allow  of  practical  use  in  every-day  construc- 
tion. It  is  interesting  to  note  that  in  one  particular 
road,  picked  at  random,  approximately  five  miles  long, 
the  contractor's  price  per  mile  for  concrete  pavement 
was  $13,370.  The  bid  price  was  $5.50  per  cubic  yard. 
Nearly  1,600  cubic  yards  of  conciete  were  used  per 
mile  of  road.  Thus  the  contractor  received  $8,745  a 
mile  for  concrete  alone.  Cost  data  sheets  showed  very 
clearly  that  the  concrete  was  costing  about  $9,350  a 
mile.  The  contractor  was,  therefore,  losing  $605  a 
mile.    These  cost  data  are  easily  obtained. 

'  Uoad  Ensrlneer,  AHsociation  of  American  Port  laid  Cf  meot  Manulac- 

turers. 


.  Hiltz  • 

It  is  rather  difficult  to  make  specific  recommenda- 
tions concerning  a  basis  of  comparison  for  economy 
between  concrete  pavements  and  those  of  other  materi- 
als. The  selection  of  a  type  of  pavement  depends  upon 
three  major  items :  first,  the  traffic  which  is  at  present 
passing  over  the  highway  and  whether  or  not  the 
improvement  will  make  more  traffic  seek  the  road ;  sec- 
ond, the  first  cost;  third,  the  yearly  cost  of  mainten- 
ance. 

Many  well-known  engineers  have  given  as  their 
opinion,  as  to  future  traffic  conditions,  that  it  is  un- 
wise to  be  conservative,  in  view  of  the  fact  that  the 
intensity  of  traffic  is  increasing  at  such  a  rapid  rate, 
and  that  the  speed  and  wheel  loads  of  vehicles  are  be- 
coming excessive.  They  have  in  mind  the  troubles 
experienced  by  the  present-day  bridge  engineer  who 
is  repeatedly  called  upon  to  strengthen  both  railway 
and  highway  bridges  scarcely  a  dozen  years  old.  It 
is  not  uncommon  to  see  twelve-ton  trucks  tearing 
along  our  various  trunk-line  roads  at  a  speed  of  even 
fifteen  miles  an  hour.  Such  loads  are  generally  con- 
sidered excessive  and  many  would  impose  laws  re- 
stricting both  wheel  loads  and  speed.  To  me  it  seems 
but  logical  and  economical  rather  than  to  limit  the 
loads  to  so  construct  the  roads  that  they  are  capable 
of  sustaining  these  increasingly  heavier  loads. 

Economy  in  the  broadest  sense  also  dictates  that 
within  limits  the  pavement  should  be  such  as  will 
serve  all  classes  of  traffic. 

Owing  to  its  low  tractive  resistance,  and  the  excel- 
lent foothold  obtainable,  a  horse  can  pull  a  much  larger 
load  over  a  concrete  pavement  than  over  any  other 
type.  This  is  of  vital  importance  to  farmers  and  haul- 
ers of  heavy  and  comparatively  low  priced  commodi- 
ties. In  addition  to  this  the  concrete  pavement  is 
eminently  satisfactory  and  economical  for  motor-driven 
traffic.  In  this  connection  it  is  interesting  to  note  that 
Mr.  Rollin  W.  Hutchinson,  Jr.,  says  that  in  1913  about 
36»000  motor  trucks  were  made  in  this  country,  or 
6,000  more  than  the  entire  history  of  the  industry  had 
up  to  then  recorded.  This  history  indicates  that  the' 
number  of  trucks  going  into  service  may  be  doubled 
each  year  until  highway  commerce  becomes  complete- 
ly motorized. 

If  the  experience  gained  by  European  engineers  is 
any  criterion,  the  highway  problem  in  the  wealthier 
States  will  be  mainly  a  question  of  maintenance  within 
the  next  ten  or  twelve  years. 

Much  has  been  written  concerning  the  maintenance 
of  pavements,  particularly  those  of  the  so-called  per- 
manent type.  It  has  been  stated  repeatedly  that  the 
average  cost  of  maintenance  on  roads  improved  ten  or 
twelve  years  ago  has  been  $400  to  $600  per  mile  per 
year.  It  has  also  been  stated  by  highway  engineers  in 
some  of  the  eastern  states  that  their  maintenance  costs 
have  run  as  high  as  $1,000  per  mile  per  year. 

In  dealing  with  the  maintenance  question  as  it  is 
before  us  to-day,  we  cannot  use  average  figures  which 
were  obtained  even  five  or  six  years  ago ;  therefore  we 
should  not  be  concerned  with  the  average  cost  of  main- 
tenance. What  we  should  be  concerned  with,  however, 
is  the  rate  of  increase  in  maintenance  costs. 

It  is  the  concensus  of  opinion  among  a  great  many 
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Sample  Weekly  Report 


No. 

Wanes  Total 

Total  Am't 

Cost       Cost 

Percy. 

Hrs. 

perhr. 

Cost 

Handled 

percy.      Pavement 

On  Sand  at  Work 

42 

$.171 

$7.18 

56.5  cu.  yd. 

$.127 

$009 

On  Cement  at 

Work 

84 

.171 

14.36 

37.6 

.382 

.018 

On   Stone   at   Work 

84 

.171 

14.37 

113.0 

.127 

.018 

Wheeling  Sand   at  Job 

.30 

.175 

5.25 

55.5 

.053 

.007 

Wheeling   Stor 

le   at  Job.... 

90 

.175 

15.75 

113  0 

.139 

.020 

20 
10 

.175 
.250 

3.50 
2.50 

37.6 
135.0 

.093 
.019 

.oot 

.003 

10 

.250 

2.50 

1,15.0 

.019 

.003 

Chute   or   bucket ., 

10 

.175 

1.75 

135  0 

.013 

.002 

Sub.   Grade   l>e 

fore   Mixer.. 

.10 

.176 

5.28 

135  0 

.040 

.007 

Leveling  Concrete    

20 

.175 

3.50 

135.0 

.026 

.034 

Templet   Men 

20 

.175 

3.50 

135.0 

.026 

.004 

Finishing   Pavement    

20 

.175 

3.  .51 

13S.0 

.026 

.004 

Forms,    Joints 

,    Sacks    and 

Removing 

Forms    

40 

.187 

7.48 

135.0 

.056 

.009 

10 

MS 

1.65 

135.0 

.012 

.032 

Pavement... 

,10 

.165 

4.95 

135.0 

.037 

.006 

Superintenden' 

t  

10 

.450 

4.50 

135.0 

.033 

.003 

Watchmen 

12 

.175 

2.10 

135.0 

.013 

.003 

Timekeeper     . 

10 

.200 

2.00 

135.0 

.014 

.003 

Foremen    

,   10 

.400 

4.00 

135.0 

.030 

.005 

Water  Boy   .. 

10 

.125 

1.25 

135.0 

.009 

.002 

Cleaning   off 

Pavement — 

,  30 

.165 

4.9! 

135.0 

.037 
1.371    Total 

.COj 

.145 

1 

b 

> 

>.            >•.- 

^w 

d 

Six" 

m 

H   U 

=  1 

Teaming.  2; 

-           5 

M                 o 

>  — 

S53 

.9             Eo« 

oa, 

O 

u 

U            < 

u 

Sand 11 

$36.80       16.80 

39C0 

56.5  ( 

:.y.       $0,402 

$0,297        .070 

$.021 

Stone 22 

36.80        45.0D 

3900 

113.0 

0.398 

0.398        .1  1 

.OJO 

Cement 9 

36.80        18.40 

3800 

37.6 

*' 

0.489 

0.483        .048 

.023 

Water 

3.55 

5000 

Total 

$104 

Mechanical 

Int.  &  Deprcc. 

Amt.  Rol'd, 

Cost 

Equipment. 

Cost  of 

of  Plant        Cost  of 

Cost  of 

Pumped,      r 

)ers.y. 

Plant 

0.00154  X  cost     Labor    ! 

supplies    etc., c.y.     Pavem't 

Steam  Roller.. 

Rented 

Rental  $3.00 

3.00 

l.OD 

0090 

2  Wheel  Scraper..      $50.00 

Dep.        1 

0.07 

4  Slip  Scraper. 

....        60.0D 

0.09 

Pumps    

Rented 

Rental 

0.3O 

175 

1:50 

O.0O4 

.     180.T  00 

D^n 

2  77 

6  75 

4  00 

135 

0  020 

Forms    

53.00 

.< 

100 

0.001 

Barrows,    Boxes, 

etc 

36.00 

•* 

0.25 

Dinkey    Eng. 

and 

....    5000.00 

** 

7.70 

4.15 

1.03 

207 

0.020 

Total 

.135 

Total 

cost  at     Cost  per 

Theoretical. 

Average 

Cost 

Job  Ex. 

s.y.  of 

Per 

Unit  Cost        Haul 

of  Haul 

of  Haul    Pavem't 

Cement    

257.5  bbls.     1.25  F.O  n.Car» 

Sand   

54.3  c.y.      0.75  F.d.B  Cars 

1.70  C.Y.  Pit 

Stone,   gravel. 

i:8.6  c.  y.      0.93  F.O  n  C 
1.80  C.Y.Pit 

■ars 

Actual. 

Cement    

268  bbls. 

$335  rx) 

3900 

$18.40 

$335.03 

$0,423 

Sand    

56.5  c.  y. 

96.05 

39D0 

16.80 

96.05 

0.120 

Stone,   eravel. 

113.0  c.  y. 

203.4) 

3930 

45.00 

233.4) 

0.254 

Steel.  Wooden 

Joints  

15 

9.00 

9.00 

0.011 

Tar  paper 

Steel,  Rein- 

forcement.. 

Miscellaneous  Items. 

Stripping   Sand    Pit 

Freight  on   Eqi 

.lipment 

Miscellaneous 

Teaming... 

5.C0 

0.006 

Oil.  Coal,  Gas. 

Repairs... 

Labor,   Unload 

ing   Mixer, 

Laying  Fipe( 

Lost  Time 

Total   S. 

Y.   Road 

..0.811 

G 

rand  Total   

..1.295 

Notes: 

Totals        Cross 

Section  4yt"-riW-4H"   by 

■  16'. 

tabor  

..    .rS        Ecuipmcrt: 

1  Ton 

Roller 

(16);  1 

Dinkey  and 

Equip- 

T^amtnK    .... 

Wheel 

J4H.P. 

Mech.    Eqwip.. 

..    .135 

Pump. 

Materials    .... 

811 

$1,295 

There  are  twenty  men  employed  in  unloading  and  load- 
ing materials,  taking  up  track  and  doing  odd  jobs.  In  the 
above  report  the  time  is  charged  against  labc>r  and  is  again 
used  in  finding  cost  per  cu.  yd. — mile,  but  this  labor  charge 
enters  but  once  into  the  grand  total. 

$1,171,  $0,187  and  $0,176,  are  taken  as  an  average  wage  of 
men   included. 

*  This  report  is  completed  on  an  average  day  of  450  feet  between  Sept- 
ember 25th  and  October  1st,  inclusive. 


engineers  that  a  concrete  foundation  is  a  good  invest- 
ment and  that  it  is  wise  and  economical  to  provide  such 
for  all  types  of  pavements  on  heavy  traffic  streets.  It 
is  interesting  to  note  a  comparison  of  costs  of  approxi- 
mately 80  miles,  16  feet  wide,  1:1^:3  concrete  pave- 
ment, and  35  miles,  16  feet  wide,  1 :2^  -.5  concrete 
foundation.  The  average  bid  price  for  the  concrete 
pavement  was  $1.06  per  square  yard,  and  the  average 
bid  price  for  the  foundation  was  $0.84,  showing  a  dif- 
ference of  $0.22  per  square  yard  in  favor  of  the  con- 
crete foundation. 

When  one  takes  into  consideration  the  fact  that 
the  concrete  pavement,  when  properly  constructed,  has 
a  life  of  at  least  twenty  years,  with  minimum  main- 
tenance charges,  and  that  its  surface  can  be  made  as 
non-slippery  and  smooth  as  that  of  any  other  type, 
does  it  not  seem  that  the  builders  of  concrete  pave- 
ments are  looking  far  into  the  future  and  that  their  in- 
vestments are  wise  inasmuch  as  the  concrete  pavement 
at  the  end  of  its  life  may  be  made  the  foundation  for 
any  other  type? 


Methods  Used  to  Waterproof  Bridge  Floors' 

THE  first  of  the  solid  steel-floor  bridges  with 
which  the  writer  had  any  experience  was  built 
between  1903  and  1906.  The  floors  of  the 
deck  bridges  were  made  of  channels,  with  the 
flanges  up  and  rivetted  together.  The  floors  of  the 
through  bridges  were  of  the  ordinary  trough  type. 
Witli  both  through  and  deck  bridges  enough  concrete 
was  placed  to  provide  good  drainage.  In  most  cases, 
the  water  was  run  off  the  bridges  at  one  end,  as  they 
were  on  heavy  grades.  Plates  were  turned  down  over 
the  back-wall,  and,  although  fairly  good  drainage  was 
provided,  this  construction  did  not  prevent  the  water 
from  finding  its  way  through  the  back-wall  and  down 
over  the  face  of  the  abutment.  No  waterproofing  was 
placed  on  the  deck,  and  it  was  soon  found  that  the 
ballast  would  have  to  be  removed,  and  waterproofing 
applied.  The  water  found  its  way  down  through  nu- 
merous cracks  formed  in  the  concrete  on  top  of  the 
solid  steel  floor. 

.  Five-ply  felt,  with  brick  protection,  was  used  later 
when  these  structures  were  waterproofed.  This  wa- 
terproofing has  eliminated  the  leakage  through  the  floor 
system,  but  there  is  still  some  trouble  with  seepage 
through  the  back-wall  and  over  the  abutment.  Where 
this  trouble  was  serious,  the  nuisance,  to  a  great  ex- 
tent, has  been  eliminated  by  constructing  a  copper 
gutter  along  the  abutment  under  the  bridge  seat. 

In  1907  there  was  built  on  the  Delaware,  Lacka- 
wanna &  Western  Railroad  a  six-track  deck  girder 
bridge,  with  a  reinforced  concrete  floor  84  feet  wide 
and  349  feet  long.  The  bridge  is  at  the  neck  of  a  yard 
with  numerous  crossovers  and  slip  switches  on  the 
bridge,  so  that  the  floor  had  to  be  sufficiently  strong  to 
permit  the  maximum  loading  at  all  points.  A  rein- 
forced concrete  deck,  1  ft.  thick,  was  placed  directly 
on  top  of  the  girders.  Drainage  outlets  through  this 
floor  were  provided  at  low  points  in  each  814  sq.  ft.  of 
surface.  As  the  bridge  was  rebuilt  under  traffic,  the 
floor  could  be  built  for  only  two  tracks  at  a  time.  A 
ridge  in  the  concrete  was  made  at  the  construction 
joints  to  prevent  leakage,  but  no  waterproofing  was 
applied.  Although  this  floor  was  built  and  put  in  ser- 
vice seven  years  ago,  it  is  in  good  condition  to-day, 
and  no  leakage  has  occurred.    Other  bridges  have  since 

PI  *  G.  J.  Ray  (Chief  Kngineer,  Lacliawanna  andlWestein  R.  R.)  in  En- 
gineering and  Contracting. 
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been  built  in  the  same  manner  and  with  equally  good 
results.  In  one  case,  in  1908,  the  writer  built  a  deck 
fjirder  bridge,  91  ft.  wide,  with  a  clear  span  of  60  ft., 
over  a  city  street,  with  a  reinforced  concrete  floor,  with- 
out the  a|)plication  of  waterproofing.  The  floor  is  in 
perfect  condition  to-day,  and  has  never  leaked  a  drop ; 
neither  has  any  water  found  its  way  over  the  back-wall 
to  the  bridge  seat.  The  floor  is  16  inches  thick  at  the 
centre  and'  13  inches  at  the  ends,  and  the  slab  extends 
past  the  back-wall,  with  a  groove  in  the  underside  to 
intercept  the  seepage. 

.  At  first,  the  writer  had  some  doubt  as  to  the  suc- 
cess of  the  last-mentioned  construction  over  city 
streets,  as  there  is  no  question  about  the  destructive 
tendency  of  water  in  passing  through  concrete.  There- 
fore, nearly  all  the  solid-floor  bridges  on  this  road  have 
been  waterproofed,  regardless  of  the  type  of  construc- 
tion. During  the  past  five  years,  this  company  has 
built  deck  girder  bridges  over  city  streets  with  concrete 
slab  floors,  also  numerous  through  girder  ballast-floor 
bridges  with  reinforced  concrete  slabs  over  the  floor 
system,  and  also  with  the  entire  floor  system — or 
bridges  as  a  whole — encased  in  concrete.  As  a  rule, 
the  concrete  for  one  or  more  tracks  is  poured  complete 
in  one  operation,  thus  avoiding  construction  cracks  at 
points  where  leakage  is  likely  to  occur.  Where  con- 
struction joints  are  necessary,  copper  flashing  strips 
can  be  built  into  the  concrete  on  each  side  of  the  joint, 
thus  eliminating  the  leakage.  These  bridges,  as  a  rule, 
have  been  waterproofed  with  five-ply  felt,  with  brick 
protection,  or  with  treated  burlap  and  asbestos  felt 
with  asphalt  mastic  protection.  There  have  been  only 
a  few  leaks  with  either  method,  and  up  to  date  no 
trouble  has  been  experienced  from  leakage  through 
the  sliding  joint  between  the  floor  slab  and  the  back- 
wall.  A  double  layer  of  treated  felt  or  cotton  drill 
has  been  placed  in  this  joint  with  good  results,  and  in 
all  cases  great  care  has  been  taken  to  extend  the  water- 
l)roofing  at  least  18  inches  down  over  the  back-wall, 
and  to  provide  a  good  drainage  system  to  carry  off 
the  water. 

The  only  indication  of  water  passing  through  the 
floor  system  has  been  a  very  slight  seepage  in  a  few 
places  along  the  girders  where  the  steel  was  painted 
prior  to  the  construction  of  the  concrete  floor.  The 
writer  believes  that. the  surest  way  to  prevent  this 
trouble  is  to  eliminate  painting  of  steelwork  which  is 
to  be  covered  with  concrete. 

With  long  structures,  Mr.  Wagner's  method  of  tak- 
ing care  of  the  drainage  should  produce  good  results 
where  the  drain  pipes  can  be  connected  directly  to  the 
sewer,  without  traps,  .so  that  the  pipe  will  not  freeze 
(luring  cold  weather.  With  short  bridges  over  city 
streets,  it  is  difficult  to  maintain  longitudinal  drains 
under  bridge  floors,  and  down-spouts  at  abutments  to 
street  sewers.  With  a  temperature  of  about  32  deg. 
F.,  ice  and  snow  will  melt  on  the  bridge  floor  and 
freeze  in  the  leaders  and  drains  under  the  bridge.  The 
difficulty  is  not  so  great  where  columns  are  placed  on 
the  curb  line,  and  down-spouts  can  be  carried  directly 
to  the  sewer  by  vertical  i)ipes.  It  will  be  found,  how- 
ever, that  in  cold  climates  such  drains  are  constantly 
freezing,  and  are  a  source  of  expense  to  maintain. 

Where  columns  are  permissible  on  the  curb  line, 
the  writer  has  used  steel  construction  encased  in  con- 
crete for  the  long  span  over  the  paved  portion  of  the 
street  and  reinforced  concrete  slabs  over  the  sidewalks 
This  construction  permits  of  a  perfect  job  of  water- 
proofing, and  eliminates  any  possibility  of  water  get- 


ting down  the  face  of  the  abutment  from  seepage 
through  the  back-wall.  In  such  cases,  the  columns 
have  been  constructed  of  concrete ;  the  depth  required 
from  the  top  of  the  rail  to  the  under  clearance  does  not 
exceed  4  ft.  7  ins.  for  spans  up  to  50-ft.  centres.  This 
type  of  construction,  as  a  whole,  is  not  unreasonably 
expensive.  The  encased  steel-work  is  costly,  but  the 
slabs  over  the  sidewalks  are  economical,  on  account 
of  the  short  spans,  and  the  thickness  of  the  abutments 
can  be  reduced  materially.  Standard  track  centres  can 
be  maintained  by  keeping  the  centre  girder  shallow. 
Painting  is  entirely  eliminated,  and  the  design  can 
be  made  ornate  enough  to  please  the  most  skeptical 
critic. 

On  eight  through  girder  bridges  recently  construct- 
ed, the  cost  of  the  concrete  floor,  including  reinforce- 
ment and  encasement  of  I-beams,  averaged  35.6  cents 
per  square  foot  of  floor  space.  These  bridges  varied  in 
length,  centre  to  centre  of  bearings,  from  53  feet  8 
inches  up  to  120  feet  7  inches,  and  in  depth,  from  top 
of  rail  to  under  clearance  of  girders,  from  3  feet  8 
inches  to  4  feet.  All  waterproofing  was  done  with 
three-ply  treated  burlap  and  asbestos  felt,  protected 
with  asphalt  mastic,  l^^-in.  thick.  The  average  cost 
of  the  waterproofing  was  28  cents  per  square  foot,  thus 
making  the  entire  cost  of  the  floor  system  63.6  cents 
per  square  foot,  exclusive  of  the  structural  steel. 


In  an  address  at  the  recent  annual  meeting  of  the 
American  Federation  of  Arts  in  Washington,  Mr. 
Charles  R.  Ashbee,  M.A.,  F.R.I. B.A.,  speaking  as  an 
English  architect  and  art  worker,  deplored  the  eflfect 
of  the  war  on  British  industrial  art.  He  said  that  just 
before  the  war  he  had  worked  out  a  plan  by  which  a 
laborer's  cottage  could  be  designed  and  built  for  a 
thousand  dollars,  just  the  amount  that  it  costs  to  fire 
a  16-in.  gun.  Now  no  cottages  are  built  and  millions 
of  money  are  shot  away  on  the  battlefields.  Mr.  Ash- 
bee's  workshops  are  all  closed,  three  of  his  workers  are 
at  the  front,  a  fourth  is  drilling  cavalry,  another  is 
learning  to  drop  bombs  from  an  aeroplane,  and  an- 
other, "the  best  enameller  in  England,"  is  making  cart- 
ridges. 


Skewed  joints  for  concrete  roads,  instead  of  joints 
at  right  angles  to  the  direction  of  traffic,  are  recom- 
mended by  C.  H.  Moorefield  and  James  T.  Voshcll,  of 
the  U.  S.  Office  of  Public  Roads,  in  Bulletin  249  of  the 
Department  of  Agriculture.  With  the  joint  at  right 
angles  the  two  wheels  of  a  vehicle  strike  the  joint  at 
the  same  time  and  thus  produce  the  maximum  amount 
of  impact.  By  skewing  the  joint  at  an  angle  of  about 
15  deg.  the  wheels  strike  one  at  a  time,  and  the  total 
resultant  impact  is  reduced  by  at  least  one-half.  This 
is  advantageous  to  both  the  traffic  and  the  pavement, 
and  since  the  difficulties  involved  in  constructing 
skewed  joints  are  not  at  all  serious,  there  is  no  apparent 
objection  to  their  use,  are  opinions  expressed  by  the 
bulletin. 


Cleaning  with  hand  brooms  has  been  found  cheai>er 
in  \'ictoria  than  sweeping  with  horse  brooms.  In  1913 
the  cost  of  cleaning  with  horse  brooms  and  disposal 
of  sweepmgs  was  33.9  cents  per  thousand  square  vards, 
with  hand  brooms  26.9  cents,  and  with  broom's  and 
pick-up  cans  21.5  cents.  In  1914  the  cost  with  hand 
brooms  and  pick-up  carts  and  cans  was  16.5  cents. 
These  costs  do  not  include  rental  or  overhead  charges. 
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Screens  for  Gravel  Washing  and  Screening* 

THE  method  of  screening,  and  the  type,  size  and 
arrangement  of  screens  depend  very  largely 
upon  the  character  of  the  pit-run  material,  the 
grades  of  material  it  is  intended  to  produce, 
and  whether  or  not  the  material  is  to  be  dry  screened 
or  screened  with  water. 

Dry  Screening. — It  is  practically  impossible  to 
screen  dry  material  by  means  of  gravity  screens.  The 
revolving  cylindrical  screen  is  the  only  type  of  screen 
suitable  for  dry  screening,  and  its  effectiveness  will 
largely  depend  upon  the  amount  of  moisture  in  the  ma- 
terial and  the  percentage  of  sand  in  the  gravel. 

With  dry  material  not  containing  an  excessive 
amount  of  sand,  fairly  good  results  may  be  obtained. 
If  the  material  is  moist  or  wet  and  the  percentage 
of  sand  high,  however,  dry  screening  will  prove  any- 
thing but  satisfactory.    . 

Gravity  Screens. — Where  the  material  is  excavated 
from  a  wet  pit,  such  as  rivers  and  creeks,  and  reason- 
ably clean,  a  very  fair  degree  of  screening  can  be  ob- 
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tained  with  the  simple  inclined  gravity  screen,  pro- 
videed  plenty  of  water  is  used  on  the  screen  plates. 

To  produce  the  best  results  with  the  gravity 
screen,  the  gravel  should  be  composed  of  well-rounded 
stones.  Even  under  such  favorable  conditions,  how- 
ever, the  percentage  of  oversize  material  in  the  several 
grades  produced  is  apt  to  be  quite  high,  li  the  market 
requirements  or  specifications  for  the  material  will  not 
permit  of  at  least  ten  per  cent,  oversize,  gravity  screens 
should  be  adopted  with  caution.  II  the  deposit  con- 
tains a  very  large  percentage  of  long,  flat,  angular 
stones,  it  will  be  practically  impossible  to  screen  ma- 
terial without  a  very  large  percentage  of  oversize. 

Where  the  above  conditions  are  favorable  and  the 
specifications  for  the  material  will  permit,  the  gravity 
screen  is  the  simplest  and  most  economical  one  that 
could  be  used.  An  objection  to  this  screen  is  that  it 
is  practically  impossible  to  take  out  or  separate  all  of 
the  sand  from  the  gravel,  at  least  10  per  cent,  to  15  per 

♦Abstract  of  article  by  W.  H.  Wilms  in  Engineering  News. 


cent,  of  the  sand  going  in  with  the  gravel,  even  under 
the  most  favorable  conditions.  Where  the  require- 
ments, however,  are  for  a  road  gravel  or  what  is  known 
as  a  concrete  mix,  in  which  a  certain  percentage  of 
sand  is  required,  this  objection  does  not  obtain,  and  a 
very  fair  grade  of  such  material  can  be  produced  with 
this  type  of  screen. 

The  accompanying  sketch  shows  a  very  effective 
gravity  screen  arrangement  used  in  connection  with  a 
dragline  cableway  excavator.  The  material  is  dumped 
by  the  excavator  directly  upon  the  "grizzly"  or  bar 
screen,  the  material  rejected  by  this  screen  going  to 
the  crusher  or  waste  pile.  The  material  going  through 
the  bar  spacings  is  fed  directly  from  the  hopper  to  the 
screens. 

While  the  usual  practice  is  to  discharge  the  entire 
water  supply  for  washing  directly  upon  the  material 
in  the  hopper,  much  better  results  have  been  accomp- 
lished by  delivering  at  least  one-half  of  the  supply 
directly  upon  the  screens  by  means  of  perforated  pipes. 
In  sliding  over  gravity  screens,  the  material  ac- 
((uires  a  velocity  in  a  very  short  time  the  prevents  it 
from  going  through  the  perforations.  Nothing  is  ac- 
complished, therefore,  in  using  screens  longer  than 
6  feet. 

It  is  advisable  to  make  the  screens  in  sections,  so 
as  to  permit  of  easy  handling.  The  screens  should 
also  be  at  least  2  feet  apart,  so  that  repairs  and  re- 
newals of  any  of  the  sections  can  be  easily  and  quickly 
made  without  disturbing  the  other  screens.  The  initial 
screen  should  be  a  bar  screen.  The  sizing  screen  should 
be  of  either  heavy,  square-mesh  wire  or  perforated 
metal.  If  perforated  metal  is  used,  the  perforations 
should  be  spaced  somewhat  closer  together  than  is 
ordinarily  the  practice  in  a  revolving  screen  plate. 

Sand  Screens  (Gravity  Type). — The  shape  of  the 
sand  grains,  whether  round  or  long  and  angular,  shape 
and  size  of  screen  perforations,  manner  of  applying 
water  to  the  screen,  amount  of  water  and  inclination 
of  the  screen,  all  have  their  effect  upon  the  efficiency 
of  the  screen.  If  the  sand  grains  are  roimd,  it  is  gen- 
erally advisable  to  use  a  slotted  perforated  plate  for  the 
sand  screen,  as  with  round  or  square  perforations  the 
screen  is  likely  to  clog.  If  the  grains  are  long  and 
angular,  however,  it  is  generally  advisable  to  use  a 
round  perforation  in  steel  plate  or  a  wire  mesh  screen. 
For  this  purpose  No.  1 1  wire  for  the  coarse  and  No. 
16  wire  for  the  fine  sand  screen  have  proven  effective. 
Water  Required  for  Gravity  Screens. — The  amount 
of  water  required  varies  with  the  amount  of  impurities 
in  the  gravel,  but  where  this  method  of  screening  can 
be  used  at  all  a  supply  of  at  least  IjX  gallons  per  min- 
ute per  cubic  yard  of  material  screened  per  day  should 
prove  effective.  A  larger  amount  of  water  is  required 
with  the  gravity  screen  than  with  the  revolving  screen ; 
but,  inasmuch  as  an  ample  water  supply  at  compara- 
tively low  cost  is  generally  assured  where  wet  material 
is  being  handled,  this  feature  is  of  no  particular  import- 
ance. 

Settling  Tanks. — The  sand  is  separated  from  the 
dirty  water  by  means  of  settling  tanks,  which  permit 
the  dirty  water  to  flow  off,  the  sand  discharging  itself 
through  an  opening  at  the  bottom.  The  practice  of 
spouting  the  sand  and  dirty  water  to  large  open  stor- 
age basins  and  permitting  the  dirty  water  to  escape 
by  flowing  through  and  over  the  sand,  results  in  a  dirty 
sand,  the  action  being  similar  to  that  of  a  sand  filter. 
The  writer  would  not  recommend  the  use  of  gravity 
screens  for  washing  and  screening  bank  or  dry  ma- 
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tcrial,  as  he  has  yet  to  see  a  j;ravel  from  a  dry  deposit 
that  could  l)e  effectively  washed  and  screened  by  means 
of  jj^ravity  screens. 

Revolving  Screens. — Where  the  clay,  loam  or  other 
inii)nrities  in  the  fjravel  can  be  easily  washed  out,  any 
one  of  the  several  types  of  revolving  screens  will  pro- 
duce satisfactory  results,  so  far  as  screening  and  wash- 
ing of  the  material  is  concerned.  If  the  material  is 
dirty,  however,  and  the  gravel  covered  with  a  hard 
film  of  dirt,  effective  washing  is  im])ossible  in  any 
screen.  In  such  cases  some  form  of  preliminary  wash- 
ing and  scrubbing  is  absolutely  necessary  before  the 
material  is  permitted  to  enter  the  screens. 


The  ordinary  cylindrical  screen  with  a  steel  cylin- 
der extension  at  the  head,  or  feeding  end,  of  the  screen 
for  effecting  this  preliminary  washing  has  proved  an 
efficient  and  economical  unit  for  the  screening  and 
washing  of  dirty  material.  Lengthwise  of  the  inside 
of  the  washing  cylinder  are  lifting  blades,  which  by  the 
repeated  lifting  and  dropping  of  the  material  in  a  bath 
of  water  loosens  and  scours  off  the  clinging  impurities. 

Speed  of  Screens. — For  the  most  effective  screening 
of  gravel,  revolving  screens  should  have  a  peripheral 
speed  of  about  140  feet  per  minute.  The  speed  of  the 
sand  screens  should  be  from  20  to  35  feet  per  minute 
greater. 


Corrosion  of  Iron  and  Steel  Water  Mains 


By  W.  J.  F.    Binnie 


INTICKNAI.  corrosion  and  incrustation  of  the  pipes, 
lie  said,  caused  a  material  reduction  in  their  car- 
rying capacity,  especially  with  the  soft  moorland 
water  of  the  northern  countries.  This  had  to  be 
allowed  for  by  designing  the  pipes  of  such  diameter 
that  they  should  still  be  able  to  pass  the  required 
quantity  of  water,  even  after  incrustation  had  taken 
place.  Although  incrustation  could  be  removed  by  me- 
chanical means,  the  protective  coating  could  not  be 
restored,  and  once  scraped,  the  pipe  deteriorated  rap- 
idly. 

The  economic  bearing  of  corrosion  was  even  more 
important  in  the  case  of  steel  than  of  iron,  as,  owing 
to  the  smaller  thickness  of  the  pipes,  the  loss  by  cor- 
rosion represented  a  much  larger  percentage  loss  oi 
strength. 

It  had  long  been  known  that,  for  the  corrosion  of 
iron,  water  and  oxygen  were  recpiired,  and,  according 
to  the  older  chemical  theory,  the  presence  of  an  acid 
was  also  necessary.  This  was  usually  found  in  the 
carbon  dioxide  present  in  the  air  and  water. 

According  to  this  theory,  this  carbon  dioxide  com- 
bined with  the  iron  to  form  soluble  ferrous  carbonate 
or  ferrous  hydrogen  carbonate.  The  oxygen  of  the 
dissolved  air  then  converted  the  soluble  iron  salt  into 
ferric  hydroxide,  which  was  deposited  as  rust  and  lib- 
erated carbon  dioxide,  which  was  free  again  to  attack 
the  iron ;  and  so  the  process  was  repeated  until  pro- 
tection might  be  found  by  the  deposition  of  rust  on  the 
iron.  It  appeared  from  later  experiments  that  acid 
was  not  necessary  if  dissolved  oxygen  were  present 
in  the  water,  and  an  electrolytic  theory  was  put  for- 
ward. 

According  to  this,  the  water  contained  free  posi- 
tively-charged hydrogen  ions.  The  hydrogen  ions 
tended  to  combine  with  the  dissolved  oxygen,  but 
could  not  do  so  until  the\-  obtained  a  negative  charge. 
This  they  obtained  from  the  iron  which  was  changed 
inti)  the  ionic  state,  coiubining  with  the  hydroxyl  ions 
to  form  ferric  hydroxide,  or  rust. 

According  to  some  experimental  evidence,  how- 
ever, corrosion  did  not  take  place  when  all  traces  of 
CO'  were  removed,  even  if  the  dissolved  oxygen  be 
liresent.  The  matter  was  a  controversial  one,  but  the 
author  declared  that  the  balance  of  opinion  was  in  fa- 
vour of  the  electrolytic  theory. 

A  biological  theory  had  also  been  put  forward,  at- 
tributing corrosion  to  the  action  of  organisms ;  but,  as 

*  I'uper  «nd  niscussion  :  Institution  of  Sanitary  Enslneen.  West- 
Uiinster,  London,  Eng. 


corrosion  took  place  under  conditions  that  inhibited 
life,  this  explanation  was  improbable;  although  it  wa.s 
j)ossible  that  the  acid  secretions  of  organisms  in  the 
water  might  accelerate  corrosion  in  some  cases. 

Internal  corrosion  of  water  mains  was  accompanied 
by  the  deposition  of  incrustations  of  a  limpet-like 
form,  the  upstream  face  of  the  limpet  being  steeper 
than  the  downstream  face.  They  rarely  formed  to  a 
greater  height  than  l'/2  in.  in  large  mains.  They  were 
hard  without  and  soft  within,  and  were  composed  of 
cancentric  layers  of  ferric  oxide,  the  outer  layers  be- 
ing sometimes  black  magnetic  oxide.  The  iron  below 
the  limpets  was  invariably  pitted  by  corrosion.  Whe- 
ther the  electrolytic  or  the  acid  theory  be  correct,  the 
presence  of  dissolved  oxygen  in  the  water  was  essen- 
tial before  corrosion  took  place. 

The  question  naturally  presented  itself  whether 
comparative  immunity  from  attacks  could  be  brought 
about  by  the  partial  removal  of  the  dissolved  oxygen 
from  the  water.  In  the  case  of  a  350  mile  30-in.  main 
between  Mundaring  and  Kalgoorlie,  Western  Aus- 
tralia, such  a  course  was  suggested  on  the  occurrence 
of  severe  corrosion,  but  was  not  put  into  practice. 
The  idea  was  to  remove  the  air  by  spraying  in  a 
vacuum. 

As  might  be  expected,  the  corrosion  increased  with 
the  rapidity  of  flow  of  the  water;  but  there  appeared 
to  be  a  critical  velocity  above  which  the  corrosion 
ceased  to  rise,  and  even  diminished  again.  Sewage 
contamination  appeared  to  use  up  the  free  oxygen, 
and,  provided  there  was  no  deleterious  acid  present. 
such  water  did  not  corrode  the  pipes  to  any  great  ex- 
tent.   Grease  also  acted  as  a  protective. 

Hard  waters,  such  as  London  water,  were  only 
slightly  corrosive.  The  addition  of  alkaline  solutions 
greatly  diminished  corrosion.  External  corrosion  of 
pipes  was  much  increased  by  the  presence  of  set- 
water,  and  contact  with  ashes  and  cinders  had  a  dele- 
terious effect,  probably  due  to  galvanic  action.  It 
was  generally  agreed  that  cast-iron  resisted  corrosion 
better  than  steel,  and  that  this  was  largely  due  to  the 
siliceous  foundry  skin  affording  a  certain  measure  of 
protection. 

The  author  went  on  to  say  experiments  showed 
that,  speaking  generally,  the  harder  the  steel  the  less 
liable  it  was  to  corrode.  Hard  steel,  however,  could 
not  be  used  for  welded  pipes.  Small  percentages  of 
chromium  and  copper  were  of  value  in  reducing  cor- 
rosion; but  it  was  important  to  specify  a  low  mangan- 
ese content,   as   manganese   generally     indicated   the 
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presence  of  manganese  sulphide,  which  increased  the 
liabiHty  to  corrosion. 

Nickel  a  Valuable  Adjunct 

Nickel  was  a  valuable  adjunct  in  reducing  corro- 
sion, but  was  only  really  effective  in  large  quantities, 
which  rendered  the  steel  unsuitable  for  pipes.  Pro- 
vided that  phosphorus  was  limited  to  1  per  cent.,  its 
])resence  was  rather  beneficial  than  otherwise.  Silicon 
had  a  marked  preventative  action ;  if  20  per  cent,  was 
present,  the  product  was  practically  incorrodible, 
whilst  3  per  cent,  had  a  marked  beneficial  effect.  Un- 
fortunately, such  high  percentages  rendered  the  metal 
unsuitable  for  pipes,  owing  to  its  excessive  hardness 
and  brittleness.  The  presence  of  sulphur  was  always 
objectionable,  as  it  not  only  tended  to  set  up  galvanic 
action,  but  formed  sulphuric  acid  in  addition. 

Steel  which  had  been  subjected  to  stress  was  more 
liable  to  corrode  than  unstressed  metal.  It  was,  there- 
fore, important  to  remove  the  internal  stress  by  an- 
nealing. 

In  the  early  days  of  electric  traction  considerable 
damage  was  brought  about  by  stray  currents;  but 
recent  Board  of  Trade  regulations  afforded  quite  sufifi- 
sient  protection  to  water-mains,  provided  they  were 
kept  at  least  2  ft.  clear  of  the  rails,  and  that  the  ground 
was  not  impregnated  with  salt  water,  in  which  case 
it  was  well  to  surround  the  pipes  with  lime  concrete 
as  an  additional  protection  beyoijd  the  usual  coating 
mixtures.  Abroad,  it  was  well  to  give  the  rails  a  wide 
berth,  unless  the  regulations  afffforded  protection 
equivalent  to  that  given  by  the  Board  of  Trade. 

For  ordinary  cases,  it  had  been  found  that, a  coat- 
ing of  Dr.  Angus  Smith's  solution  was  a  fairly-efficient 
])rotection  against  corrosion.  The  mixture  used  nowa- 
days consisted  essentially  of  coal-tar  and  pitch-oil  in 
the  proportion  of  2  to  1  by  bulk,  and  the  pipes  were 
dipped  in  this  at  nearly  boiling  temperature  after  all 
rust  and  scale  had  been  removed.  There  was  a  possi- 
bihty  that  pinhole  penetrations  caused  by  air  bubbles 
would  impair  the  coating,  and  a  second  dipping  was 
advisable. 

In  the  case  of  an  important  pipe  line  at  Birkenhead, 
an  entire  recoating  of  the  inside  of  the  pipes  with 
Siderosthen,  an  oil-tar  mixture,  was  specified.  For 
outside  protection  a  wrapping  of  hessian  saturated 
with  bitumen  was  usual.  The  wrapping  on  the  joints 
and  on  places  where  the  hessian  had  been  damaged 
in  transit  had  to  be  done  in  the  field. 

AN  INTERESTING  DISCUSSION 
In  the  ensuing  discussion,  Mr.  H.  F.  Rutter,  M. 
Inst.  C.E.,  said  that  a  year  ago  he  had  examined  a 
30-in.  cast-iron  main  laid  in  London  in  1811,  and 
found  it  both  internally  and  externally  in  every  re- 
spect as  good  as  the  day  it  was  laid.  The  internal 
surface  presented  a  black  appearance,  and  was  per- 
fectly smooth  except  for  a  few  scattered  nodules,  in 
no  case  more  than  34  in.  in  height.  Thus  the  co-effi- 
cient of  friction  was  practically  the  same  after  104 
years'  use  as  when  the  pipe  was  first  laid.  The  pipes 
were,  of  course,  made  of  cold-blast  iron,  and  were 
not  coated  in  any  way.  His  experience  seemed  to 
show  that  the  resistance  to  oxidation  of  cold-blast 
iron  was  superior  to  that  of  hot-blast  iron.  A  con- 
trasting instance  might  be  quoted  of  a  21-in.  pipe 
taken  out  of  use  owing  to  alternations  a  few  years 
ago.  This  pipe  had  been  used  continuously  for  the 
conveyance  of  filtered  London  water  for  eighteen 
years.  The  whole  internal  surface  was  'covered  with 
nodular    oxidation,    averaging,    perhaps,     yi-in.    high, 


below  each  nodule  there  being  a  complementary  pit. 
There  was  no  evidence  as  to  the  material  which  had 
been  used  as  a  protective  coating.  Apart  altogether 
from  the  reduced  strength  of  the  pipe  due  to  the  se- 
vere pitting,  the  increase  in  the  co-efficient  of  friction 
would  have  been  very  serious  in  any  considerable 
length  of  main.  At  a  very  moderate  estimate  that 
co-efficient  must  have  been  at  least  four  times  that 
of  the  pipe  when  new.  About  a  month  before  the 
meeting  he  had  occasion  to  open  for  examination 
some  42-in.  steel  pipes  which  had  been  used  for  four- 
teen years  for  the  conveyance  of  raw  Thames  water 
through  a  tunnel  beneath  the  river  Thames.  The  in- 
ternal surface  of  those  pipes  was  entirely  free  from 
oxidation  and  perfectly  smooth.  The  whole  surface 
was  coated  to  a  depth  of  about  >^  in.  with  a  soft  de- 
posit which  he  took  to  be  clay,  the  water  conveyed 
containing  small  proportions  of  that  material  in  sus- 
pension. It  was  of  about  the  consistency  of  cream 
cheese,  and  could  readily  be  brushed  off.  Apparently 
this  coating  had  afforded  complete  protection  against 
oxidation.  He  could  not  venture  to  give  the  reason 
for  the  clay  deposit  clinging  to  the  steel  pipes  while 
showing  no  disposition  to  adhere  to  tlie  cast-iron  pipes 
forming  a  part  of  the  same  main. 

CAST  IRON  V.  STEEL 

Mr.  E.  J.  Fox  (Messrs.  Stewarts  &  Lloyds,  Ltd.) 
said  Mr.  Rutter's  long  experience  and  use  of  cast-iron 
])ipes  perhaps  not  unnaturally  prejudiced  him  in  their 
favour;  but  the  instances  Mr.  Rutter  cited  in  favour 
of  cast-iron  pipes  to  the  detriment  of  steel  pipes  could 
scarcely  be  called  convincing.  First,  Mr.  Rutter  re- 
ferred to  a  cast-iron  pipe  which  had  been  in  ust  for 
over  a  hundred  years,  and  had  recently  been  found 
in  first-class  condition.  Probably  nobody  knew  better 
than  Mr.  Rutter  himself  that  the  cast-iron  of  a  hun- 
dred years  ago  was  not  the  cast-iron  of  to-day,  and 
therefore  any  comparison  between  cast-iron  and  steel 
pipes  should  be  made  between  the  commercial  articles 
of  to-day.  Secondly,  Mr.  Rutter  criticized  a  steel  pipe 
which  he  had  examined,  and  in  which  he  had  found 
internal  incrustation  to  the  depth  of  about  ^  in.  It 
was  so  generally  accepted  that  ca.st-iron  pipes  en- 
couraged internal  nodular  growth  to  a  far  greater  ex- 
tent than  did  steel  pipes  that  the  instance  cited  by 
Mr.  Rutter  could  only  leave  the  impression  that  if 
the  pipe  to  which  he  referred  had  been  cast-iron  in- 
stead of  steel  the  internal  nodular  incrustation  would 
have  been  far  greater.  Both  cast-iron  and  steel  pipes 
were  subject  to  corrosion  if  corrosive  influences  were 
present,  but  it  was  interesting  to  note  that,  while  in 
the  case  of  cast-iron  the  internal  nodular  incrusta- 
tion often  grew  to  a  depth  of  2  in.  to  3  in.,  in  the  case 
of  steel  it  was  limited  to  about  1  in. ;  and  while  the 
depth  to  which  corrosion  would  penetrate  in  the  case 
of  cast-iron  was  about  ^  in.,  this  depth  was  limited, 
in  the  case  of  steel,  to  about  ]/&  in.  The  relatively 
greater  proportion  of  steel  pipes  used  increased  yearly, 
and  as  long  as  eight  years  ago  the  I'ritish  Board  of 
Census  of  Production  for  1907  (published  in  1909) 
gave  the  length  of  steel  pipes  bought  annually  as  more 
than  three   times  the   length   of  cast-iron   pipes. 

Dr.  J.  Newton  Friend  said  it  was  impossible  for 
any  sweeping  assertions  as  to  the  superiority  of  one 
class  of  iron  over  another  from  the  point  of  view  of 
corrodibility  to  be  true.  Recent  research  had  conclu- 
sively proved  that  there  are  optimum  conditions  for 
each  type  of  metal.  Within  the  last  two  years  Mr. 
C.  W.  Marshall  and  himself  had  carried  out  a  con- 
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sidcrable  number  of  experiments  with  a  typical  grey 
cast-iron  and  a  mild  open-hearth  steel.  The  results 
showed  that  the  cast-iron  was  far  more  resistant  to 
alternate  wet  and  dry  (i.e.,  normal  weather)  condi- 
tions than  steel.  When  completely  immersed  in  wa- 
ter or  salt  solution  there  was  little  to  choose  between 
the  metals,  but  when  exposed  to  acid-corroding  media 
the  cast-iron  exhibited  a  very  marked  inferiority.  If, 
as  he  believed,  the  metals  experimented  with  were 
truly  reiiresentativc,  these  results  might  be  taken  to 
apply  to  ordinary  commercial  grey  cast-iron  and  mild 


steel  generally.  The  present-day  problem,  therefore, 
resolved  itself  into  the  task,  not  of  making  sweeping 
generalizations,  but  rather  of  determining  which  metal 
was  most  suitable  for  any  particular  purpose.  There 
was  every  reason  why  this  should  be  accomplished 
by  extensive  experimental  research  and  careful  obser- 
vation, but  there  was  no  other  method  by  which  the 
necessary  information  could  be  obtained.  Further- 
more, the  problem  must  be  attacked  afresh  whenever 
radical  changes  were  made  in  the  methods  of  produc- 
ing the  metals  concerned. 


The  Exterior  Painting  of  Woods 


DURING  the  last  year  careful  investigation  of 
a  considerable  number  of  paint  failures,  due 
to  excessive  cracking,  scaling  and  peeling  in 
a  number  of  cases,  developed  the  informa- 
tion that  the  condition  in  a  great  many  instances  was 
due  to  the  improper  application  of  tlie  paint  rather 
than  to  the  character  and  quality  of  the  material  aj)- 
plied. 

The  vital  factor  in  determining  satisfactory  paint- 
wear  is  penetration.  Without  penetration  no  paint 
will  afford  a  j)rotective  coating  which  can  successfully 
withstand  tempeyature  changes  and  other  climatic 
forces. 

I'enetration  obtains  that  amalgamatit)n  within  the 
wood  which  is  essential.  It  is  the  force  which  fixes  the 
"tooth"  of  the  paint  in  the  fibres  of  the  lumber.  When 
the  paint  dries,  the  pigment  and  oxidized  oil  film,  be- 
sides forming  a  closely  cemented  l)ond,  ])ecome  a  part 
of  the  wood  itself.  The  foundation  upon  which  a  dur- 
able, protective  and  decorative  film  can  subsequently 
be  apiilied  is  procured,  and  whereas  contraction  and 
expansion  of  the  wood  will  readily  cause  breaks  in  a 
paint  coat  not  thoroughly  united  to  it,  where  the  pro- 
per depth  of  penetration  has  been  obtained  the  paint 
coat  will  hold  fast,  and  depending  cm  its  elasticity,  will 
yield  with  the  strain  jilaced  upon  it. 

I'enetration,  which  is  so  essential,  is  obtained  in 
the  application  of  the  priming  coat.  This  coat  very 
frequently  receives  the  least  attention,  and  yet  upon 
it,  in  a  large  measure,  depends  the  serviceability  of 
tlie  completed  coating. 

While  dealing  with  the  subject  of  the  priming  coat, 
it  is  advisable  to  refer  to  a  common,  and  at  the  same 
time  a  much-abused,  practice. 

Most  paint  shops  keep  containers,  into  which  are 
slipped  the  remnants  of  paints  and  various  odds  and 
ends.  Usually  one  receptacle  is  kept  for  the  whites 
and  tints  and  another  for  dark-colored  paints.  These 
accumulations  are  used  from  time  to  time  for  priming- 
coat  work.  In  standing  around  the  mixture  becomes 
contaminated  with  foreign  material ;  it  skins  over  many 
times ;  the  oil  becomes  fatty ;  and  altogether  it  forms 
inferior  material  for  the  priming  coat. 

The  economy  evidenced  is  commendable,  but  ma- 
terials of  this  kind  cannot  be  too  strongly  advised 
against  for  priming-coat  work  of  any  consequence, 
such  as  dwellings,  jniblic  buildings,  etc.  It  is  very 
impractical  because  of  the  disastrous  results  wiiich 
follow.  There  are  many  other  places  where  this  ac- 
cumulation can  be  used  to  good  advantage. 

To-day  the  proper  application  of  paint  confronts 
one  with  a  larger  line  of  problems  than  ever  before. 


Among  these  none  is  of  so  much  importance  as  the 
<|ucstion  of  lumber. 

It  is  frequently  stated  that  paint  does  not  wear  as 
well  to-day  as  it  did  years  ago.  This  is  true  in  some 
sections,  but  it  has  been  demonstrated  over  and  over 
again  that  it  is  not  the  fault  of  the  paint.  The  disin- 
tegration noted  points  unmistakably  to  the  fact  that 
the  character  and  quality  of  the  lumber  must  be  held 
accountable. 

There  are  many'  to-day  who  keep  on  applying  an 
all-oil  priming  coat,  or,  at  the  best,  a  primer  contain- 
ing very  little  turpentine,  over  a  hard,  resinous  or 
sappy  wood,  and  marvel  why  the  best  results  they  ob- 
tain are  not  as  good  as  those  produced  by  their  fore- 
fathers. 

'ihe  material  applied  is  fully  as  good,  and  in  the 
majority  of  cases  is  of  improved  quality,  and  tlic 
method  of  application  is  as  careful  and  complete,  but 
the  surface  over  which  the  paint  is  applied  is  vastly 
different.  The  soft  pine  lumber,  which  was  dry,  por- 
ous and  readily  absorbed  the  oil  primer,  diflfers  vcrv 
markedly  from  the  lumber  commonly  used  to-day. 

At  no  time  has  a  tree  growing  in  the  forest  been 
transferred  to  the  side  of  a  building  in  so  short  a  time. 
and  this  without  the  opportunity  to  make  of  the  wood 
a  proper  surface  over  which  to  paint.  Twenty-five 
years  ago  the  tree  was  cut  down  and  was  floated  down 
a  stream  for  many  miles,  during  which  time  it  became 
thoroughly  water-soaked.  The  sap  and  resin  were 
broken  away  from  the  moorings  they  held  originally, 
and  when  the  tree  was  cut  into  pieces  and  allowed  to 
season,  the  water  in  coming  out  not  only  carried  along 
a  considerable  portion  of  the  resin  and  sap,  but  so 
thoroughly  broke  up  the  method  of  their  arrangement 
that  by  the  time  the  paint  was  applied  good  penetra- 
tion of  an  oil  paint  was  possible.  This  was  especially 
true  becau.se  the  lumber  had  sufficient  time  to  become 
dry  and  the  resin  to  harden,  thereby  losing  a  part  of 
its  obstructive  nature  through  the  volatilization  of  the 
sap.  I 

In  applying  an  oil  priming  coat  over  a  hard,  resin- 
ous, sappy,  or  greasy  lumber,  the  penetration  obtained 
is  very  slight  at  the  best.  In  order  partly  to  obtain 
conditions  resembling  those  present  in  good  quality 
white  pine,  it  is  advisable  to  allow  the  surface  to  re- 
main unpainted  for  several  months,  thus  permitting  it 
to  go  through  a  process  of  weathering. 

Where  it  is  necessary  immediately  to  apply  the 
priming  coat,  the  paint  must  be  reduced  with  turpen- 
tine, so  as  to  obtain  the  same  depth  of  penetration  to- 
day that  years  ago  resulted  from  an  all-oil  or  nearly 
all-oil  reduced  primer  applied  over  soft  pine. 

It  has  been  shown  repeatedly  that  paints  giving 
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good  results  on  soft  pine  show  the  opposite  condiiion 
on  hard  pine,  where  the  application  is  the  same  in  both 
instances.  The  deterioration  in  the  second  class  in  al- 
most every  instance  is  foimd  to  be  directly  over  resin- 
ous grains  in  the  wood,  indicating  lack  of  penetration. 
To  correct  for  this,  a  liberal  reduction  of  the  paint 
with  turpentine  for  the  priming  coat  yields  excellent 
results. 

Some  woods  are  so  constructed  that  even  this  treat- 
ment will  not  obtain  the  desired  effect.  Solvents,  such 
as  benzol,  have  been  resorted  to,  and  in  some  in.stances 
the  results  obtained  have  proved  satisfactory.  Lead- 
ing painters  who  have  tried  it  out  are  recommending 
its  use.  The  writer's  experience  has  led  to  the  con- 
clusion that  while  a  solvent  like  benzol  is  ai)plicable 
for  a  certain  kind  of  lumber,  it  is  no  better  than,  and 
at  times  not  as  good  as,  turpentine  for  other  types. 

Concerning  the  use  of  jjenzol,  it  is  well  to  insert  the 
caution  that  it  should  be  used  only  for  priming-coat 
work.  Because  of  its  strong  solvent  properties  when 
used  in  succeeding  coats,  it  acts  like  a  paint  remover. 
Benzol  and  asphaltum  distillates  are  not  generall}' 
recommended,  because  the  proper  materials  are  not 
readily  obtainable.  If  the  correct  distallates  are  not 
used,  unsatisfactory  results  are  likely  to  follow.  The 
contractor  should  carefully  consider,  and  so  far  as  he 
deems  it  advisable  to  be  guided  by,  the  directions  of 
the  manufacturer  of  the  paint.  These  directions  gener- 
ally recommend  different  reductions  for  dift'erent  kinds 
of  wood  and  for  dift'erent  coats. 

The  reduction  of  paint  for  the  second  coat  should 
closely  resemble  that  used  for  the  priming  coat  to  as- 
sist in  obtaining  the  proper  penetration,  and  also  in 
preparation  of  a  surface  over  which  is  applied  the  fin- 
ish coat,  which  should  contain  only  enough  turpentine 
to  give  good  working,  and,  with  the  japan,  assist  in 
obtaining  the  desired  drying.  The  use  of  only  a  small 
amount  of  turpentine  in  the  finish  coat  will  <Misure  a 
full  oil-gloss  finish. 


One  of  the  first  new  buildings  in  New  York  City 
to  have  a  portion  of  its  roof  arranged  as  a  recreation 
space  for  the  free  use  of  the  tenants  is  that  in  course 
of  construction  on  the  northeast  corner  of  Broadway 
and  Twenty-sixth  Street.  Half  of  the  roof  is  devoted 
to  a  room  connected  with  the  roof  proper  by  doors, 
so  that  the  entire  area  will  be  a  convenient  and  well- 
equipped  recreation  space  for  the  workers  in  the  build- 
ing. 


The  longevity  of  cast  iron  pipe  when  used  for 
plumbing  fixtures  has  been  demonstrated  in  the  de- 
struction of  the  old  Astor  House,  New  York  City, 
tomake  way  for  the  new  Broadway  subway.  The 
Astor  House  was  erected  in  1834  and  the  soil  pipe  is 
still  practically  as  good  as  new. 


In  tearing  down  the  Champlain  Building,  Chicago, 
the  structural  steel  and  other  heavy  wreckage  is  han- 
dled by  a  stiff-leg  derrick  mounted  on  the  roof  of  an 
adjacent  taller  building.  The  new  structure  will  form 
an  extension  of  this  building,  and  the  derrick  will 
be  used  in  its  erection. 


T 


A  contract  has  been  made  by  a  utility  companv 
with  the  Local  Government  Board  for  Scotland  to 
build  about  8,000  houses  on  the  Admiralty  land  at 
Rosyth  at  an  approximate  cost  of  a  million  pounds 
sterling,  the  equivalent  with  foreign  exchange  at  par 
being  $4,866,500. 


A  Dictionary  of  Building  Trade  Terms 

HE  following  definitions  will   not  be   found  in 
any  of  the  standard  dictionaries,  but  many  of 
them  will  be  understood  and  appreciated  by 
those  who  have  been  identified  with  building 
operations.     They  were  compiled  by  W.   Livingstone 
Larned,  and  published  in  The   Building  Age,  of  Chi- 
cago—a city  the  inconsistencies    of    whose    building 
trades  are  too  well  known  to  mention.     Of  course  the 
definitions   could    not   apply    to    the    Canadian    trades 
without  great  modifications. 

Architect. — A  man  who  never  puts  closets  and 
windows  where  you  want  them ;  a  gentleman  of  .some 
importance — at  one  time  "a  i)erson  skilled  in  the  art 
of  building." 

Attic. — That  part  of  house  which  is  never  (|uite 
completed. 

Bills. — Insistent  reminders  which  never  stop  com- 
ing. 

Brick. — Little  pieces  of  red  earth,  in  convenient 
shape  to  break  when  dumped  from  wagon. 

Carpenter. — A  gentleman  of  uncouth  appearance 
who  .stains  neat,  white  pine  planks  with  tobacco  juice, 
who  is  always  stopping  to  eat  his  lunch,  and  who 
"strikes"  just  before  the  roof  is  put  on. 

Chimney. — An  arrangement  for  drawing  snuikc 
down  and  into  rooms. 

Chisel. — An  excuse  for  a  grindstone. 
Contractor. — One  who  contracts ;  generally  a  hard- 
vyorking  man  of  limited  means  who  is  handica])i)ed  in 
life  by  the  reputation  of  possessing  shrewd  cunning 
and  great  wealth  ;  a  buffer  between  an  architect  and 
his  client ;  sometimes  known  as  a  "boacontractor." 
Door. — Big  piece  of  wood  opening  the  wrong  way. 
Extras. — What    the    building   is    really    made.  of. 
Hammer. — An   instrument   ot   torture   used   exten- 
sively for  purpose  of  crushing  fingers. 
Hardware. — House  jewelry. 

Keys. — Little  jiggers  a  locksmith  is  compelled  to 
bring  in  a  hurry  because  the  originals  were  lost. 

Kitchen. — A  place  where  the  bone  of  contention  is 
cooked. 

Knotholes. — A\'hat  they  send  instead  of  timber. 

Laborer. — One  who  stands  back  and  silcntlv  ad- 
mires what  somebody  else  has  done. 

Laths. — Equivalent  to  bones  in  a  Shad.  Long, 
slender  ])lanks,  which  permit  expensive  i)laster  to  ooze 
through  and  out  of  sight. 

Lime. — What  a  plasterer  puts  on  his  face. 

Masonry. — Expensive  stuff  upon  which  to  rest  the 
house;  outer  "skin"  of  the  cellar;  dam  used  to  hold 
water  in  basement  when  it  rains. 

Mortar. — Long  box  of  damp,  soggy  material  mixed 
up  for  benefit  of  children  in  vicinity — that  which  a 
mason  squeezes  out  from  between  the  bricks  after  he 
has  taken  the  trouble  to  put  it  there. 

Nails. — Little  pieces  of  wire,  or  steel,  ciiop[)ed 
into  conveniently  short  lengths  for  baby  to  bite  on. 
Used  extensively  by  carpenters  to  sprinkle  over  the 
ground. 

"Nearing  Completion." — The  situation  from  the 
time  the  job  is  started  until  j'ou  decide  to  sell  tlie 
place. 

Night-watchman. — Sound  sleeper ;  a  human  ma- 
chine for  speedily  removing  all  fire  wood  and  wood 
blocks. 

Painter. — An  artisan  who  suggests  that  green  is  a 
good  color  for  shutters. 
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Pergola. — Where  the  contractor  makes  his  velvet. 

Plans. — Diagrams  of  the  way  you  rlo  not  want  the 
house. 

Plaster. — .\n  ingredient  employed  as  a  flood-dress- 
ing. 

Plumber. — .\n  imiK)stor  who  tears  down  and  rips 
out  everything  as  soon  as  it  is  completed.  (See  Bri- 
gand.) 

Putty. — Carpenter's  ddugli.  An  article  found  one 
year  later,  in  wasteful  wads,  beneath  the  back  porch 
chairs. 

Roof. — The  one  part  of  a  house  upon  which  no  two 
people  agree. 

Sash. — Tiandages  for  holes  in  side  of  house. 

Sash  Cord.— Wash  lines  at  doulile  the  i)rice. 

Sash  Weight. —  Inside  decoration. 

Saw. — .\n  instrument  with  teeth,  used  to  cut  the 
right  limber  into  the  wrong  lengths. 

Sawdust. — Practically  all  of  a  two-by-four,  except 
a  half  dozen  knot-holes. 

Saw-horse. — A  convenient  place  for  workmen  to 
sit. 

Shingles. —  i'"lat  surfaces  of  nice  smooth  boards  cut 
thill.  When  sliced,,  used  by  neighbors  as  kindling 
wood. 

Staircase. — Device  for  mussing  up  proper  arrange- 
ments of  rooms. 

Trees. — Leafy,  green  ornaments  which  must  in- 
variably l)e  cut  down  on  your  property  Iiefore  build- 
ing, no  matter  where  they  are. 

Trowel. — Irish  tal)lespoon. 

Varnish. — Preparation  for  covering  up  defects. 

Wainscoting. — The  space  used  by  painters  for  prac- 
tising. 

Water  Boy.^A  small  chap,  carrying  a  l)ucket  half 
lilk'd  with  saw-dust  and  water,  who  is  always  on  hand 
when  you  are  not  thirsty. 

Wife. — .\  female  per.son  who  changes  lier  ideas 
every  time  she  sees  the  plans. 

A  Noteworthy  Engineering  Tour  through 
Canada 

A\  invitatit)!!  i.s  l)ciiiK  sent  to  members  of  the  Na- 
tional Kngincering  Societies  of  America  and  others 
attending  the  Engineering  Congress  in  San  Kran- 
tisco  next  month  to  return  through  Canada  and 
view  the  interesting  engineering  works  within  convenient 
distance  of  the  main  lines  of  transportation  through  the 
provinces  of  British  Columbia  and  Alberta.  In  this  con- 
nection a  general  circular  has  been  prepared  for  the  mem- 
bership of  the  American  Societies  of  Civil,  Mining,  Mechan- 
ical, Electrical,  and  Marine  Engineers,  Special  arrangements 
have  been  made  with  the  railway  companies  for  train  ami 
steamer  facilities  from  San  Francisco,  via  Victoria  and  Van- 
couver, B.  C,  and  Calgary,  to  Chicago.  This  will  atVord  an 
ideal  opportunity  to  take  the  magnificent  scenic  trip  through 
the  Canadian  Rockies  and  visit  many  important  structural 
undertakings.  The  rates  charged  are  of  sufficient  interest 
to  call  for  special  mention.  Round  trip  tickets  from  any 
point  in  the  east  may  be  secured  covering  the  return  through 
the  Canadian  North-West  via  the  Canadian  Pacific  on  the 
regular  rates  to  San  Francisco  and  return,  plus  $1T.50  for  the 
routing  by  way  of  Portland,  Seattle,  and  \'ancouver.  As 
an  instance,  a  round  trip  ticket  from  New  York  for  the  en- 
tire trip  would  be  $98.80  plus  $17.50.  At  the  request  of  the 
Canadian  Committees,  Mr.  C.  W,  .Mien,  Engineer  of  the  Do- 
minion Water  Power  Plant,  in  charge  of  the  water  power 
exhibit  in  the  Canadian  I'avilion  at  the  Panama-Pacific  Exhi- 
bition, has  arranged  to  make  the  final  preparations  for  the 
trip. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  George  Frid  Brick  Company,  Limited,  Hamilton. 
has  been  incorporated  with  a  capital  of  $40,0(HI.  J.  K  Irid 
and  J.  A.   Forrest  are   among  the    Directors. 

The  Collingwood  Shipbuilding  Company  is  refitting  a 
I)ortion  of  its  plant  in  order  to  take  care  of  a  large  order 
for  2.5,000  shells  and  high  explosive   shells. 

The  Ritchie  Construction  Company,  Limited,  with  head 
office  at  Beamsville,  Ont.,  is  a  new  contracting  firm  organ- 
ized with  a  capital  of  $100,000.  The  incorporators  include 
John  Ritchie  and   H.  S.   Lloyd,  both  of  Beamsville. 

F'red.  G.  Roberts  &  Company,  Limited.  Toronto,  has 
been  organized  with  a  capital  of  $40,000  to  take  over  the 
contracting  business  of  Fred.  G.  Roberts  &  Company.  The 
Directors  include  F.  G.  Roberts  and  T.  H.   Barton. 

The  Central  Technical  School  at  Toronto,  which  was 
built  and  equipped  at  a  cost  of  two  million  dollars,  was 
officially  opened  on  the  evening  of  Tuesday,  .-\ugust  'Mil, 
by  Sir  John  Hendrie,  the  Lieutenant-Governor  of  Ontario. 

The  Ideal  Incinerator  and  Contracting  Company.  Lim- 
ited, Toronto,  has  been  reorganized  with  a  capital  stock  of 
$350,000  and  the  following  Directors — all  Toronto  men: — 
G.  E.  Farley,  A.  E.  McFaul,  R.  T.  Shillinglaw,  F.  H.  Pratt, 
and   N.   Phillips. 

The  Quebec  Munitions  Company,  Limited,  Montreal. 
has  been  incorporated  with  a  capital  of  $.'>0,(X)0  to  carry  on 
the  manufacture  of  all  kinds  of  war  munitions.  The  incor- 
])orators  include  Howard  Murray,  C.  X.  Monsarrat,  and  V. 
I.   Smart — all  of   Montreal. 

In  British  Columbia  work  is  in  progress  on  an  extension 
of  the  Pacific  Great  Eastern  Railway  estimated  to  cost  three 
million  dollars.  The  office  of  the  railway  is  at  325  Howe 
Street,  Vancouver,  and  the  Chief  Engineer  is  Mr.  John  Cal- 
laghan.     The  general  contractor  is  Mr.  P.  Welsh. 

An  interesting  job  upon  which  tenders  are  now  being  re- 
ceived is  the  new  office  and  warehouse  at  Regina  for  the 
Robert  Simpson  Company,  the  proprietors  of  the  well-known 
departmental  store,  Toronto.  The  new  building,  which  is  to 
be  of  concrete,  brick  and  steel  construction,  is  to  cost  $150,000. 

Mr.  J.  D.  Mc.Vrthur,  the  well-known  Winnipeg  con- 
tractor, who  has  the  contract  for  the  construction  of  the 
Hudson  Bay  Railway,  states  that  the  line  will  be  completed 
next  season.  The  delay  in  construction  has  been  due  to 
the  building  of  two  very  heavy  bridges  across  the  -Nelson 
River. 

Mr.  Charles  D.  Mc.Arthur,  who  since  April,  1914,  has 
been  Chief  Engineer  for  Foley  Brothers,  Welch,  Stewart  & 
Faquier,  has  again  assumed  the  office  of  Chief  Engineer  of 
the  Blaw  Steel  Construction  Company,  of  Pittsburgh,  and 
will  be  in  personal  charge  of  its  engineering  service  depart- 
ment. 

Mr.  John  E.  Belcher,  a  well-known  civil  engineer  of  ' 
Peterborough,  Ont.,  died  last  week  in  that  city.  A  native 
of  Cork,  Ireland,  he  went  to  Peterborough  early  in  life,  and 
was  engaged  in  the  active  practice  of  his  profession  until 
quite  recently.  For  many  years  he  was  City  and  County 
Engineer. 

Action  has  been  taken  against  the  city  of  Verdun,  Que., 
in  connection  with  a  street  paving  contract.  The  plaintiff  is 
a  rate-payer  named  Barrette,  who  has  succeeded  in  obtain- 
ing a  writ  of  injunction  preventing  the  city  from  giving  a 
$73,000   paving   contract    to    the    Wamer-Quinlan    Company. 
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It  is  alleged  that  lower  tenders  were  submitted  by  other 
contractors,  and  that  a  saving  of  nearly  $12,000  could  have 
been  effected  had  these  been  considered.  Further,  it  is 
stated  that  the  city  did  not  specify  the  kind  of  material  to 
be   used,   or   the   quantity   needed. 

Because  the  majority  of  the  workmen  were  found  to  be 
foreigners,  and  not  residents  of  the  city,  and  because  of 
other  alleged  breaches  of  the  agreement  with  the  city,  the 
Board  of  Works  of  Berlin,  Ont.,  have  ordered  the  Warren 
Bituminous  Company  to  stop  work  on  the  Heins  Avenue 
pavement. 

According  to  an  Ottawa  despatch  the  basis  of  an  agree- 
ment between  the  Government  and  the  Toronto  Terminal 
Company  has  been  reached.  By  the  agreement  the  Govern- 
ment agrees  to  bear  the  cost  of  the  construction  of  the  east- 
ern wing  of  the  new  Union  Station  building.  This  wing 
will   comprise   the   Government  offices  and   the   Post   Office. 

The  Toronto  Structural  Steel  Works  have  completed 
arrangements  for  the  manufacture  of  shells  at  Mount  Dennis, 
Ont.  A  large  number  of  extra  employees  were  taken  on 
last  week.  No.  3  building  of  the  Kodak  Company  is  fin- 
ished, and  No.   5  is  rapidly  nearing  completion.     These  are 


The  Hudson  Bay  Company's  new  block  at  Victoria,  B.  C. 

only  two  out  of  nine  large  new  buildings  which  this  com- 
pany  is   erecting. 

The  growing  importance  of  Canada  in  the  eyes  of  the 
Empire  is  indicated  in  the  fact  that  Canadian  manufacturers 
are  being  invited  to  tender  for  large  supplies  of  materials 
required  for  the  equipment  of  the  North-Western  Railway 
of  India.  Copies  of  the  forms  of  tender,  etc.,  have  been 
received  by  the  Government.  Thousands  of  brass  and  steel 
boiler  tubes  are  called  for. 

At  the  annual  meeting  of  the  Saskatchewan  Coal,  Brick 
&  Power  Company,  Limited,  held  recently  at  Weyburn,  it 
was  estimated  that  the  town's  property  contained  four  mil- 
lion tons  of  coal,  and  that  fifty  thousand  common  brick 
could  be  manufactured  daily.  The  officers  of  the  company 
said  that  as  soon  as  capital  was  available  the  operations 
could  be  extended  to  include  the  manufacture  of  brick, 
sewer  pipe,  drain  tile,  and  pottery. 

An  arrangement  has  been  effected  between  the  Cana- 
dian Locomotive  Company,  of  Kingston,  Ont.,  and  the 
Baldwin  Locomotive  Company,  of  Philadelphia,  whereby  the 
Ontario  plant  will  secure  the  manufacture  of  all  trucks  used 
in  Canada,  formerly  made  by  the  Philadelphia  concern.  The 
trucks  are  used  mostly^n  high-speed  suburban  cars  of  the 
electric  type.  At  present  the  company  is  filling  an  order 
for  the  Lake   Erie  and   Huron   Hydro-Electric  Railway. 

The  Chilliwack  sewerage  system,  which  has  been  under 


construction  for  sixteen  months,  has  now  been  completed. 
Considerable  difficulties  in  the  way  of  water  and  quicksand 
were  encountered  in  the  course  of  the  work.  The  trouble 
with  the  water  was  overcome  by  the  aid  of  large  pumps,  but 
the  quicksand  proved  such  a  problem  for  the  contractors 
that  they  failed  to  complete  the  work,  and  the  contract  had 
to  be  turned  over  to  the  city.  Mr.  R.  A.  Henderson  is  the 
Town    Engineer  of   Chilliwack. 

The  Ross  Rifle  Company  of  Quebec  has  set  jf  commend- 
able example  in  connection  with  engaging  additioifal  em- 
ployees. The  Ross  Company  will  soon  require  an  additional 
five  hundred  or  six  hundred  men,  as  the  balance  of  their 
new  machinery  order  is  expected  in  the  course  of  four  or 
five  weeks.  The  Militia  authorities  in  Ottawa  have  been 
notified,  and  have  been  requested  to  furnish  the  Ross  Rifle 
Company  with  names  of  returning  soldiers,  so  that  these 
may  be  given  preference  in  taking  on  the  new  men  required. 

The  Railway  Commission  appointed  to  investigate  the 
charges  made  in  regard  to  Manitoba's  new  Parliament  Build- 
ings have  issued  their  report.  The  charges  are  found  to  be 
substantially  true,  and  there  is  said  to  have  been  fraud  and 
much  overpayment  since  the  contract  was  let  to  Thomas 
Kelly  &  Sons  over  three  years  ago.  The  overpayments 
amounted  to  $822,963.  Unfavourable  inferences  are  made 
from  the  actions  of  G.  D.  Coldwell,  J.  H.  Howden,  Thomas 
Kelly,  V.  T.  Horwood,  Dr.  R.  M.  Simpson,  W.  A.  Elliott, 
M.  G.  Hook,  and   Harry  Whitla,   K.C. 

Baltimore  advices  state  that  the  C.  D.  Prudden  Com- 
pany, of  that  city,  is  figuring  on  a  $3,000,000  contract  for 
portable  houses  which  the  French  Government  is  planning 
to  buy  in  order  to  provide  homes  (or  people  whose  homes 
have  been  destroyed.  The  firm  is  said  to  have  been  ship- 
ping a  large  number  of  aeroplane  hangers  for  the  Russian 
army  and  portable  garages  for  the  British  army  in  the  last 
seven  months.  The  portable  garages  and  hangers  which 
the  Baltimore  firm  has  been  supplying,  and  the  houses  and 
portable  field  hospitals  on  which  it  is  at  present  figuring, 
are  made  of  galvanized  open-hearth  steel  and  are  in  sec- 
tions, two  feet  wide  and  from  8  to  10  feet  high.  Each  sec- 
tion fits  into  the  other  one,  so  that  no  rivets,  screws  or 
nails    are    necessary    for    their    erection. 

The  Boving  Hydraulic  and  Engineering  Company,  Lim- 
ited, with  head  office  and  works  at  Lindsay,  Ont.,  has  been 
incorporated  for  the  purpose  of  continuing  the  business  of 
Boving  &  Company  of  Canada,  Limited,  and  has  acquired 
the  complete  undertaking  of  that  firm.  The  General  Man- 
ager is  Mr.  E.  A.  Jacobson,  who  has  been  connected  with 
the  Boving  Companies  in  this  country  as  Chief  Engineer  for 
the  last  five  years.  The  removal  of  the  head  office  and 
works  to  Lindsay,  together  with  other  changes  that  have 
been  made,  will  greatly  increase  the  efficiency  and  reduce 
expense,  with  the  result  that  the  firm  is  now  in  an  excellent 
position  to  quote  attractive  prices  and  make  prompt  de- 
liveries. 

At  a  meeting  of  the  Maritime  Board  of  Trade  held  re- 
cently at  Charlottetown,  P.  E.  I.,  a  resolution  was  passed 
urging  the  Dominion  Government  to  take  such  steps  as 
would  develop  the  stone  quarrying  industry  in  the  Mari- 
times.  Mr.  R.  G.  Hood,  of  Quarryville,  N.  B.,  President  and 
Manager  of  the  Miramichi  Quarry  Company,  Limited,  ad- 
dressing the  meeting,  discussed  the  splendid  qualities  of  the 
sandstone  of  the  Maritime  Provinces.  He  deplored  the 
fact  that  many  public  buildings  in  Canada  were  constructed 
of  American  stone  when  better  material  could  be  purchased 
at  home.  The  Dominion  Government  specified  that  only 
Canadian  stone  should  be  used  in  the  erection  of  their  build- 
ings, but  the  quantity  required  for  these  was  comparatively 
small.  Mr.  Hood  urged  that  the  stone-quarrying  industries 
were  entitled  to  adequate  protection. 

Contracts  are  being  called  by  the  Quebec  Streams  Com- 
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mission  for  the  construction  of  a  dam  on  the  St.  Francis 
River,  P.  Q.,  for  the  storage  of  water  from  a  drainage  area 
of  472  square  miles,  with  a  view  of  increasing  tlic  water 
power  f)n  the  river  during  low  water  periods.  It  will  supply 
(),00()  horse  power  years  to  the  powers  now  developed  on 
the  river,  including  powers  at  D'Israeli,  Weedon,  East  An- 
gus. Windsor  Mills  and  Drumniondville.  It  is  calculated  that 
the  low  water  flow  will  be  increased  by  500  cubic  feet  per 
second.  The  dam  is  to  be  located  at  the  outlet  of  Lake  St. 
I'rancis,  in  the  townships  of  Colcraine  and  Price,  six  miles 
above  the  town  of  D'Israeli.  'Ihe  scheme  includes  the  ex- 
propriation of  numerous  farm  and  wooded  areas  in  the  town- 
sliips  of  Lambton,  Price  and  VVinsIow,  the  total  estimated 
cost,  including  the  dam,  being  $400,000.  The  dam  will  be  of 
the  hollow  concrete  type,  consisting  of  a  series  of  buttresses, 
five  feet  wide,  and  20  feet  centre  to  centre,  supporting  an 
arched  apron  or  deck.  The  water  will  be  raised  27  ft.  above 
low  water  level  of  the  lake;  the  capacity  of  the  reservoir 
thus  created  is  figured  at  438  square  mile  feet.  The  dam  is 
to  l)c  provided  with  a  log  slide  and  three  bottom  sluice 
nates,  and  90  feet  of  spillway  from  elevation  117.  Power 
cf)mpanies  interested  have  for  some  time  urged  the  advis- 
al)ility  of  the  construction  of  a  dam,  in  order  to  increase  the 
flow  of  water.  The  plans  were  drawn  up  under  the  direc- 
tion of  Mr.  O.  Lefebvre,  the  chief  engineer  of  the  Commis- 
sion. 

At  a  simple  but  impressive  ceremony  the  Premier  of 
British  Columbia,  Sir  Richard  McBride,  recently  opened  the 
Marine  Drive,  constructed  at  a  cost  of  about  $300,000,  and 
one  of  the  finest  drives  on  the  Pacific  Coast.  Mr.  G.  Hay, 
Uceve  of  West  Vancouver,  presided  at  the  official  opening. 
The  Premier  stated  that  within  ten  years  he  expected  to 
sec  the  Marine  Drive  connected  with  the  head  of  Howe 
Sound  and  Squamish.  The  two  new  bridges  which  span  the 
Capilano  River,  as  well  as  one  in  the  district  of  North  Van- 
couver, are  excellent  examples  of  skill  in  design  and  work- 
manship. The  Capilano  bridges,  which  are  constructed  of 
reinforced  concrete,  were  built  by  Naylor  Brothers  at  a  cost 
of  about  $48,000.  The  larger  structure  is  335  feet  long,  with 
approaclics  of  480  feet.  When  completed,  the  new  Marine 
Drive    will    be    some    thirty    miles   long. 

The  city  of  Vancouver  is  being  sued  by  the  Union  Con- 
tracting Company  for  $34,585  damages.  The  contracting 
company  was  awarded  contracts  for  the  four  east  end  via- 
ducts, and  commenced  operations  on  the  Hastings  street 
viaduct,  the  largest  of  the  four.  By  the  time  this  was  com- 
pleted the  City  Council  had  decided  to  postpone  the  building 
of  the  other  three.  In  outlining  the  case  for  the  Union 
Contracting  Company  last  week,  Mr.  S.  S.  Taylor.  K.C., 
said  his  clients  had  brought  machinery  and  equipment 
enough  for  the  four  viaducts.  They  had  also  been  put  to 
a  loss  through  being  unable  to  use  the  false  work  of  the 
viaduct  over  again,  and  the  tall  wooden  tower  for  pouring 
concrete,  erected  half  way  between  the  Hastings  and  Pen- 
der street  viaduct  sites,  had  been  a  partial  loss  because  the 
Pender  street  viaduct  was  not  gone  on  with.  The  case  is 
proceeding. 

It  would  appear  that  Manitoba  was  at  last  entering  upon 
a  new  era  of  administration  if  one  may  judge  by  a  scene 
which  took  place  at  Winnipeg  in  the  office  of  the  Minister 
of  Public  Works  last  week  when  tenders  on  two  Govern- 
ment contracts  were  opened  and  awarded  in  public.  News- 
paper advertisements  had  announced  that  the  Hon.  T.  H. 
Johnson  would  open  tenders  for  the  construction  of  a  tunnel 
from  the  power  house  to  the  new  court  house,  and  that  ten- 
derers and  anyone  else  who  chose  could  be  present.  .Ac- 
cordingly, at  12  o'clock,  the  Minister's  office  was  crowded. 
Before  opening  the  tenders,  Mr.  Johnson  said  that  one  ten- 
der had  been  opened  by  mistake,  because  nothing  on  the 
envelope    indicated    that    it    was   a    tender.      However,    it   had 


not  been  looked  at.  Also,  another  tender  had  come  in 
twenty-four  hours  late.  The  tenderer  had  explained  that  he 
had  mistaken  the  time.  However,  Mr.  Johnson  said  he  had 
no  right  to  consider  this  tender  if  any  other  contractors  ob- 
jected. In  order  to  see  if  any  objections  were  forthcominji, 
ballots  were  handed  round.  Two  were  returned  to  the  Min- 
ister with  the  word,  "object.  He  therefore  did  not  open  the 
tender,  and  it  lies  in  the  office  of  the  department  waiting  to 
be  reclaimed.  Mr.  Johnson  announced  that  the  lowest  ten- 
der would  be  recommended  for  acceptance. 


The  Osgood  "IS"  Steam  Shovel 

A  circular  received  from  The  Osgood  Company.  Marii>n. 
Ohio,  is  devoted  to  a  description  of  the  firm's  Osgood  "18" 
}i  yard  Revolving  Steam  Shovel.  This  fine  piece  of  con- 
tractor's equipment  is  mounted  on  traction  or  railroad 
wheels,  and  its  shipping  weight  is  iT/2  tons.  It  is  designed 
and  built  so  that  a  clamshell  outfit  can  be  readily  attached 
to  any  shovel  in  the  field.  The  shovel  has  an  independent 
steam  steering  engine,  also  a  hand  steering  apparatus  oper- 
ated from  either  side.  The  boom  is  17  feet  long  and  the 
handle  11  feet,  which  gives  a  13-ft.  dump  with  the  boom 
pitched  at  55   degrees.     This  shovel  can  easily   be  equipped 
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The  Osgood  "18"  Steam  Shovel. 

with  a  boom  raising  and  lowering  device  which  is  especially 
popular  in  sewer  contract  work,  enabling  the  operator  to 
dig  15  feet  deep.  The  Osgood  Company  specialize  in  modern 
excavating  machinery.  Their  products  comprise  standard 
steam  shovels,  revolving  steam  shovels,  traction  steam 
shovels,  electric  and  gasoline  shovels,  railroad  ditchers,  deep 
water   dredges,   ditching  dredges,   unloading   plows,   etc. 


Mr.  Louis  C.  l-"ritch,  .Assistant  to  the  President  of  the 
Canadian  Northern  Railway  at  Toronto,  has  been  appointed 
General  Manager  of  the  lines  east  of  Port  .\rthur  in  addition 
to  his  present  duties.  Mr.  Fritch  received  his  engineering 
education  at  the  University  of  Cincinnati  and  entered  rail- 
way work  in  1884  as  supervisor's  assistant  on  the  Ohio  & 
Mississippi.  In  1886  he  was  appointed  .Assistant  Engineer 
and  served  in  that  capacity  until  1892  when  he  was  appointed 
Engineer  Maintenance-of-way.  In  1893  he  became  a  division 
engineer  on  the  Baltimore  &  Ohio  Southwestern  and  in  1889 
was  appointed  Superintendent  of  the  Mississippi  division  of 
that  road.  He  went  to  the  Illinois  Central  in  1904  and  be- 
came assistant  to  its  General  Manager  in  1905.  He  was  ap- 
pointed assistant  to  the  president  in  1906  and  consulting  en- 
gineer in  1909.  Later  he  was  appointed  chief  engineer  of  the 
Chicago  Great  Western.  He  was  appointed  assistant  to  the 
president   of    the    Canadian    Northern    in    1914. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Berlin,  Ont. 

Tenders  on  the  construction  of  sew- 
erage disposal  works  will  be  received  un- 
til September  7th  by  the  City  Clerk,  A. 
H.  Miller.  Work  will  include  tanks,  fil- 
ters, sludi?e  beds  and  pumping  station. 
Plans  and  specifications  at  offices  of  the 
City  Engineer,  H.  Johnston,  and  of  the 
Consulting  Engineers,  Chipman  &  Power, 
204   Mail   Building,   Toronto. 

The  plans  for  extensions  to  the  sew- 
age disposal  plant  have  been  approved 
by  the  Provincial  Board  of  Health.  Es- 
timated cost  of  work,  $75,000.  Engineer, 
Herbert  Johnston. 

Blandford  Township,  Ont. 

Tenders  on  the  construction  of  a  tile 
drain  will  be  received  until  September 
11th  by  the  Township  Clerk.  George 
Oliver,  Bright.  Plans  and  specifications 
at  offices  of  the  Clerk  and  the  Engineer, 
J.  F.  Ure,  County  Buildings,  Woodstock. 

Brantford,  Ont. 

The  City  Council  arc  considering  the 
construction  of  concrete  curbs  on  a  num- 
ber of  streets,  at  an  approximate  cost  of 
.$3,760.     Clerk.   H.   F.   Conant. 

Brantford  Township,  Ont. 

A  by-law  has  been  passed,  providing 
for  the  construction  of  concrete  side- 
walks on  a  number  of  streets.  Town- 
ship Clerk,  J.  A.  Smith,  Court  House, 
Brantford. 

Cochrane,  Ont. 

The  Town  Council  will  shortly  call 
for  tenders  on  extensions  to  the  water 
and  sewerage  systems.  Quantities  of 
nine  and  tile  will  be  required.  Clerk, 
H.  J.  Brown. 

Dartmouth,  N.S. 

The  Town  Council  contemplate  laving 
concrete  pavements  on  Wentworth,  Och- 
terloney  and  King  Streets.  Clerk,  A. 
Elliott. 

East  Farnham,  Que. 

Tenders  will  be  received  until  noon, 
September  7th,  by  the  Municipal  Secre- 
tary. M.  Stevens,  for  gravelling  the  main 
road  through  the  Municipality.  Plans 
and  specifications  at  office  of  the  Sec- 
retary. 

Ekfrid  Township,  Ont. 

Tenders  will  be  received  until  Seotem- 
ber  38th  by  G.  J.  Stevenson,  R.  R.  No.  4, 
.^opin,  Ont.,  for  the  construction  of  a 
tile  drain  and  clearing  a  quantity  of  open 
drain. 

Fort  Frances,  Ont. 

The  Town  Council  contemplate  laying 
sewers  on  Sinclair  and  Victoria  Streets 
and  on  Armit  Avenue.  Clerk,  J.  W. 
Walker. 

Guelph,  Ont. 

Work  is  about  to  start  by  day  labor 
on  the  construction  of  concrete  side- 
walks on  Alma,   Lucan,  Richardson  and 


Margaret    Streets,    under   supervision    of 
the  City  Engineer,  J.   C.   McArthur. 

Listowel,  Ont. 

The  by-law  providing  for  the  construc- 
tion of  a  waterworks  system  has  been 
carried,  and  tenders  will  be  called  short- 
ly. Town  Clerk,  W.  Bright.  Approxi- 
mate cost,  $5,400. 

New  Westminster,  B.  C. 

The  City  Council  contemplate  replac- 
ing the  watermain  which  feeds  the  upper 
reservoirs  on  account  of  its  leaking  con- 
dition. The  new  main  will  probably  be 
of  14-inch  diameter.  Estimated  cost,  $15,- 
000.     Engineer,  J.  W.  Blackman. 

Norfolk  County,  Ont. 

The  County  Clerk,  E.  H.  Boughner, 
Simcoe,  will  receive  tenders  until  10  a.m., 
September  7th,  for  the  construction  of  a 
retaining  wall  on  the  Town  Line,  Hough- 
ton and  South  Walsingham.  Plans  and 
specifications  at  the  residence  of  J.  T. 
Simmons,  Courtland. 

Owen  Sound,  Ont. 

The  Town  Council  are  considering  the 
construction  of  sewers  on  Eighth  and 
Fourth  Avenues.  Clerk,  Charles  Gor- 
don. 

Sherbrooke,  Que. 

The  City  Council  are  considering  the 
construction  of  sewers  and  concrete  side- 
walks on  a  number  of  streets.  Clerk,  E. 
C.  Gatien. 

Stamford  Township,  Ont. 

The  construction  of  a  concrete  side- 
walk on  Glenholme  Avenue  is  being  con- 
sidered by  the  Township  Council.  Clerk, 
C.    F.    Munroe,   Southend. 

St.  Hyacinthe,  Que. 

.■\  by-law  will  be  submitted  to  the  rate- 
payers on  September  16th  providing  for 
the  construction  of  gravity  filters  and  the 
installation  of  two  pumps,  motor,  boilers, 
pipe  connections,  valves,  etc.,  estimated 
to  cost  $75,000.     City  Clerk,  A.   Messier. 

St.  John.  N.B. 

Commissioner  Potts  has  recommended 
the  construction  of  retaining  walls  on 
Main,  Moore  and  Rockland  Streets,  at 
an  approximate  cost  of  $16,300.  City 
Clerk,  H.  E.  Wardroper. 

Thetford  Mines,  Que. 

Work  has  been  commenced  by  day 
labor  on  the  construction  of  a  water- 
works system,  estimated  to  cost  $12,000. 
Material  is  being  purchased  by  J.  L. 
Demers,  Notre  Dame  Street,  Thetford 
Mines. 

Toronto,  Ont. 

Tenders  on  the  construction  of  sew- 
ers on  Cairns  Avenue  and  on  Golfview, 
Ivy,  Lambert,  Lyall  and  Rockwell  Streets 
will  be  received  until  September  14th  by 
the  Board  of  Control.  Specifications  at 
office  of  the  Works  Department. 

Welland,  Ont. 

Work  will  start  shortly  on  the  con- 
struction of  sewers  on  Seeley  and  Mer- 
ritt  Streets.     Engineer,  D.  T.  Black. 


Windsor,  Ont. 

Extensions  to  the  watermains  are  be- 
ing considered  by  the  City  Council.  Clerk, 
S.    Lusted. 

CONTRACTS  AWARDED 

Ford  City,  Ont. 

A  contract  for  laying  concrete  sidewalk 
on  Drouillard  Road  has  been  let  by  the 
Town  Council  to  the  Chick  Contracting 
Company,  McDougall  Street,  Windsor, 
at  9c.  per  square  foot. 

Lennoxville,  Que. 

A  water  system  is  being  installed  at 
Bishops  College  by  the  Eastern  Pipe  & 
Construction  Company,  Limited,  128  St. 
Peter  Street,  Montreal.  Manager,  J.  A. 
Bambrick. 

Maryborough  Township,  Ont. 

The  general  contract  for  the  construc- 
tion of  a  drain  has  been  let  by  the  Town- 
ship Council  to  Crowley  &  Son,  Gads 
Hill. 

Montreal,  Que. 

The  contract  for  the  supply  of  granite 
paving  blocks  has  been  awarded  by  the 
City  Council  to  the  Stinson-Reeb  Build- 
ers' Supply  Company,  45  St.  Alexander 
Street,  488,000  blocks  at  $69.90  per  thous- 
and, and  to  W.  McNally  &  Company, 
50  McGill  Street,  for  the  supply  o'f  271,- 
350  scoria  blocks  at  $49.85  per  thousand. 

The  City  Council  have  let  the  contract 
for  the  supply  of  Bessemer  Artificial 
Blocks  to  the  Stinson-Reeb  Builders' 
Supply  Company,  45  St.  Alexander  St., 
at  $41.25  per  thousand.  Quantity  to  be 
supplied,    1,464,930. 

Niagara  Falls,  Ont. 

A  contract  for  the  construction  of 
sewers  has  been  let  by  the  City  Council 
to  L.  Sacco,  69  Ferry  Street,  Niagara 
Falls. 

Ottawa,  Ont. 

The  City  Council  have  let  the  contract 
for  laying  pavement  on  a  portion  of  Gil- 
mour  Street  to  the  Union  Construction 
Company,  Bank  .Street  Chambers,  as  well 
as  the  contract  for  laying  tarvia  pave- 
ment on  the  same  street.  Approximate 
total  cost,  $25,000. 

The  contract  for  laying  asphalt  and 
sandstone  block  pavement  on  Preston 
.Street  has  been  awarded  by  the  City 
Council  to  the  Ottawa  Construction 
Company,  Central  Chambers.  Estimated 
cost.  $120,000. 

South  Vancouver,  B.C. 

Contracts  for  the  supply  of  sewer  pipe 
have  been  let  by  the  City  Council  to  the 
following  firms: — McNeil,  Welch  &  Wil- 
son, 80  Pender  Street  E.,  8-inch  and  10- 
inch  pipe  at  $9,010;  Evans,  Colman  & 
Evans,  207  Hastings  Street  W..  12-inch. 
16-inch  and  18-inch  pipe  at  $21,625. 

Sudbury,  Ont. 

The  City  Council  have  let  the  contract 
for  the  construction  of  concrete  side- 
walks to  P.  O'Donnel,  Regent  Street. 

Tilbury  East  Township,  Ont. 

The   contract   for   dredging   the   Dau- 
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phin  Drain  and  for  a  quantity  of  road 
grading  has  been  let  to  John  J.  Bechill, 
:)9   LanRlois  Avenue,   Windsor,  at  $7,957. 

Windsor,  Ont. 

The  contract  for  laying  block  pave- 
ment on  Erie  Street  has  been  let  by  the 
City  Council  to  the  Chick  Contracting 
Coinpany,    McDougall    Street,    at    $8,564. 

Wingham,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  laying  watermains  on  Minnie 
Street  to  W.  Guest,  Wingham. 

Winnipeg,  Man. 

A  contract  for  laying  creosoted  wood 
block  pavement  has  been  let  by  the  City 
Council  to  the  Kettle  River  Quarries 
Company,  Limited,  Minneapolis,  U.S.A., 
at  $2.19  per  square  yard. 


Railroads,  Bridges  and  Wharves 

Headingly,  Man. 

Tenders  on  the  construction  of  a  bridge 
over  the  Assiniboine  River  will  be  re- 
ceived until  September  .frd  by  Frank 
Ness.  Kirkfield  Park,  Clerk  to  the  Muni- 
cipality of  Assiniboia.  The  bridge  will 
be  so  constructed  that  the  decking  may 
be  removed  in  winter.  Engineer,  J.  W. 
Rodgcrs.   Municipal   Hall,  Assiniboia. 

Nova  Scotia  Province 

Tenders  on  the  construction  of  a  num- 
ber of  bridges  and  culverts  in  Digby  and 
Hants  Counties  will  be  received  until 
September  4th  l)y  E.  H.  Armstrong.  Min- 
ister of  Public  Works,  Halifax.  Plans 
and  specifications  at  the  Department, 
Halifax. 

Tenders  on  the  construction  of  171 
bridges  and  culverts  in  Victoria  County 
will  be  received  until  noon.  September 
4th,  by  E.  H.  .Armstrong,  Minister  of 
Public  Works.  Halifax.  Plans  and  speci- 
fications with  J.  G.  Morrison,  English- 
town;  M.  J.  Askil.  Little  Narrows;  A.  K. 
McKenzie.  Nyanza;  J.  D.  McNeil,  lona; 
Malcolm  McLean.  Big  Bras  d'Or,  and 
at  the  Department. 

Stanfold  Township,  Que. 

Tenders  on  the  erection  of  a  bridge 
will  be  received  until  September  4th  by 
the  Municipal  Secretary,  B.  Feency. 
I'rinccville,  Que.  Concrete  and  steel 
construction,  reinforced  concrete  slab 
flooring. 

Wotton,  Que. 

Work  is  about  to  start  on  the  erection 
of  a  concrete  and  steel  bridge  for  the 
Municipal  Council,  estimated  to  cost 
$8,000. 

CONTRACTS  AWARDED 

Bruce  Township,  Ont. 

Work  is  about  to  start  on  the  erection 
of  a  bridge  for  the  Township  Council. 
The  contract  for  steel  work  has  been 
let  to  the  Hunter  Bridge  &  Boiler  Com- 
pany, Queen  Street.  Kincardine,  and  for 
cement  work  to  James  McKinnon,  East 
Bruce.  Walkerton,  Ont.  Approximate 
cost,   $3,200. 

Lome  Township,  Man. 

Tlie  Township  (,'ouncil  have  let  the 
contract  for  the  erection  of  three  steel 
bridges  to  the  Brown  Construction  Com- 
pany, Portage  .Avenue.  Winnipeg,  at  $2.- 
979. 

Lunenburg  County,  N.S. 

The  contract  for  tlie  construction  of 
concrete  culverts  throughout  the  County 
has  been  awarded  by  the  Department  of 
Highways  and  Mines,  Halifax,  to  Arthur 


Hood,      Shelbourne.       Estimated     cost, 

$5,000, 

St.  Cyprien,  Que. 

The  sub-contract  for  steel  work  in 
connection  with  the  bridge  now  in  course 
of  erection  has  been  let  by  the  Municipal 
Council  to  W.  H.  Wardwcll,  10  Cathcart 
.Street,   Montreal. 

Thamesford,  Ont. 

The  Township  Council  of  East  Nis- 
souri  have  let  the  contract  for  the  erec- 
tion of  a  concrete  bridge  to  William  Crel- 
lin,  Kintore,  Ont.    Estimated  cost,  $3,200. 

Waterloo,  Ont.  ' 

The  general  contract  for  the  construc- 
tion of  a  concrete  and  steel  bridge  over 
the  Yamaska  River  has  been  let  by  the 
Town  Council  to  C.  J.  Dryden  &  Com- 
pany, Room  15,  1215  Greene  Avenue, 
Westmount,    Que.      Approximate      cost, 

$4,000. 


Public  Buildings,  Churches 
and  Schools 

Creelman,  Sask. 

The  Trustees  of  School  District  No. 
998  have  been  authorized  to  borrow  $5,- 
500  for  the  erection  and  equipment  of  a 
two-roomed  school.  Secretary,  S.  R.  Car- 
rothers.     ^ 

East  Cedar.  B.  C. 

Tenders  for  the  erection  of  a  school 
will  be  received  until  September  7th  by 
J.  E.  GrifTith,  Deputy  Minister  of  Public 
Works.  Victoria.  Plans  and  specifica- 
tions at  offices  of  J.  Mahoney.  Govern- 
ment Agent.  Vancouver,  J.  Kirkup.  Gov- 
ernment Agent,  Nanaimo,  Mrs.  M.  Green- 
way,  -Secretary  to  the  School  Board, 
Cedar  Post  Office,  and  at  the  Depart- 
ment. 

East  End,  Sask. 

Power  to  borrow  $5..'>00  for  the  erec- 
tion and  equipment  of  a  four-roomed 
brick  veneer  school  has  been  granted  to 
the  Trustees  of  School  District  No.  3430. 
Treasurer,  A.  J.  de  L.  Clark.  East  End. 

Fort  Frances,  Ont. 

Tenders  on  the  erection  of  a  school 
and  teacher's  residence  at  Manitou  Rap- 
ids will  be  received  until  September  15th 
by  Duncan  C.  Scott.  Deputy  Superintend- 
ent General,  Department  of  Indian  .\f- 
fairs.  Ottawa.  Plans  and  specifications 
with  the  Indian  Agents,  Fort  Frances, 
Port  .Arthur  and  Winnipeg,  and  at  the 
Department. 

Lambton  Mills,  Ont. 

Sub-tenders  for  all  trades  required  in 
the  erection  of  the  proposed  school  for 
Section  No.  3.  Etohicoke  Township  arc 
being  received  by  the  Sutherland  Con- 
struction Company.  Ryrie  Building,  To- 
ronto. 

Manitoulin  Island,  Ont. 

Tenders  on  the  erection  of  a  school 
and  teacher's  residence  will  be  received 
until  noon.  September  15th.  by  Duncan 
C.  Scott.  Deputy  Minister  of  Indian  Af- 
fairs, Ottawa.  Plans  and  specifications 
at  office  of  the  Indian  .Agent.  Manitow- 
aning,  the  Post  Offices.  Gore  Bay,  Sud- 
bury. Owen  Sound  and  Collingwood.  and 
at  the  Department.  Ottawa. 

Marieville,  Que. 

Tenders  on  the  erection  of  a  school 
will  be  received  until  7  p.m..  September 
15th,  by  the  Secretary  to  the  Board,  Dr. 
Primeau.  Plans  and  specifications  at 
office  of  the  .Architects,  Viau  &  Venne, 


76    St.    Gabriel    Street,    Montreal.      Ap- 
proximate   cost,    $35,000. 

Romney  Township,  Ont 

B.  Blonde,  14  Cornhill  Street,  Chat- 
ham, is  receiving  prices  on  a  hot  air 
furnace '  and  hollow  tile  for  roofing  in 
connection  with  the  school  which  he  is 
building  in   Section   No.  6,  Romney. 

Rosser  Township,  Man. 

A  by-law  to  provide  $11,000  for  the 
erection  of  a  school  in  Brooklands  School 
Section  will  shortly  be  submitted  by  the 
Township  Council.  Secretary,  W.  H. 
Beachell,  Rosser. 

Toronto,  Ont. 

Tenders  on  the  installation  of  plumb- 
ing and  lavatory  fixtures  at  St.  Lawrence 
Market  will  be  received  until  September 
14th  by  the  Board  of  Control.  Plans  at 
office   of  the    Property    Department. 

CONTRACTS  AWARDED 

Ailsa  Craig,  Ont. 

The  contract  for  improvements  to  the 
school  has  been  let  by  the  Town  Coun- 
cil to  William  Hodgson.  Approximate 
cost,  $3,000. 

Aldborough  Township,  Ont. 

The  general  contract  for  the  erection 
of  an  exhibition  building  for  the  Aid- 
borough  .Agricultural  Society  has  been 
let  to  E.  G.  Lusty,  West  Lome,  Ont. 
Frame  construction,  shingle  roofing.  Ap- 
proximate cost.  $4,000. 

Aneroid,  Sask. 

In  connection  with  the  school  now  in 
course  of  erection,  the  contract  for  ma- 
sonry, carpentry,  iron  work,  steel,  roof- 
ing and  painting  has  been  let  to  the  gen- 
eral contractor,  F.  Rooney,  Third  Ave- 
nue. Weyburn,  and  for  healing  to  G.  T. 
Walker,   Weyburn. 

Bracebridge,  Ont. 

The  Department  of  Public  Works.  Ot- 
tawa, have  let  the  contract  for  the  in- 
stallation of  fittings  at  the  Customs  Of- 
fice to  the  Berlin  Office  Fixture  Com- 
pany. 34  Lancaster  Street  W.,  Berlin. 

Clinton,  Ont 

Work  is  progressing  on  the  erection 
of  an  addition  to  the  Library  for  the 
Stavcley  Library  Trust.  The  contract 
for  brickwork  has  been  let  to  Prior  & 
Sweet,  the  woodwork  contract  to  F.  Mc- 
Kenzie. the  contract  for  metal  work  to 
Brvan  &  Sutter,  and  for  cement  work  to 
Hill  &  Cantelon. 

Collingwood,  Ont 

The  Berlin  Interior  Hardwood  Com- 
pany. 72  Wilmot  Street.  Berlin,  have 
been  awarded  the  contract  for  the  instal- 
lation of  interior  fittings  at  the  Post 
Office  for  the  Department  of  Public 
Works.  Ottawa.     Cost.  $5,000. 

East  Sandwich  Township,  Ont 

The  general  contract  for  the  erection 
of  a  school  has  been  let  to  Joseph  Bondy, 
115  Parent  Avenue,  Windsor.  .Approxi- 
mate cost,  $3,500. 

Edwards,  Ont 

The  general  contract  for  the  erection 
of  a  school  has  been  let  by  the  Public 
School  Board  to  F.  Cooper,  Edwards. 
.Approximate  cost,  $3,500. 

Gimli,  Man. 

The  contract  for  heating  at  the  school 

now  in  course  of  erection  has  been  let 

to   G.   Goodman.   Toronto     and     Notre 

Dame   Streets.   Winnipeg,  and   for  elec- 
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Bridge  Tenders 


Sealed  tenders  for  the  construction  of  nine 
small  bridges  (steel  and  reinforced  concrete)  in 
the  Township  of  East  Whitby,  will  be  received 
by  Wm.  Purves,  Ksq,,  Township  Clerk,  Colum- 
bus, Ont.,  up  to  noon  on  Monday,  September  18. 
For  plans  and  other  information  apply  after 
September    3    to 

BOWMAN  &  CONNOR, 
.'>r»  31  Queen   St.   W.,  Toronto. 


Bridge  Tenders 


Sealed  alternative  tenders  for  the  construction 
of  a  steel  bridge  with  concrete  abutments  or  a 
concrete  arch  truss  of  74  ft.  span  near  Keswick 
in  the  Township  of  N,  GwiUimbury,  will  be  re- 
ceived by  the  undersigned  up  to  6  i).ni.  on  Tues- 
day, September  7.  For  plans  and  other  informa- 
tion  apply   to 

C.   W.   WILLOUGHiiY,   Reeve, 

Keswick,    Ont, 
BOWMAN   &  CONNOR, 
35  31   Queen  St.   W.,  Toronto. 


THE  QUEBEC  STREAMS 
COMMISSION 


Proposed  Storage  Dam  on 
the  St.  Francis  River 


Notice  to  Contractors 


Sealed  tenders  addressed  to  the  undersigned  and 
marked  "Tenders  for  Storage  Dam  at  the  outlet 
of  Lake  St.  Francis."  will  be  received  at  the 
Office  of  The  Quebec  Streams  Commission,  Room 
264,  Parliament  Buildings,  Quebec,  until  Twelve 
o'clock  on  Tuesday,  the  7th  of  September  next 
(1916). 

Plans  and  specifications  can  be  seen  on  or  after 
this  date  at  the  said  office  or  at  the  Quebec 
Streams  Commission's  Office,  Room  803,  McGill 
Building,    Montreal. 

Parties  tendering  will  be  required  to  accept 
the  fair  wages  schedule  prepared  or  to  be  pre- 
l>ared  by  the  Department  of  Labour  of  the  Pro- 
vince of  Quebec,  which  schedule  will  form  part 
of   the    contract. 

Tenderers  are  notified  that  tenders  will  not  be 
considered  unless  made  strictly  .in  accordance 
with   the  printed   forms. 

An  accepted  banlc  cheque  for  the  sum  of  Fif- 
teen Thousand  Dollars  ($15,(X)0),  made  payable 
to  the  order  of  the  Provincial  Treasurer,  must 
accompany  each  tender,  which  sum  will  be  for- 
feited if  the  party  tendering  declines  entering  in- 
to ;  contract  for  the  work,  at  the  rates  stated  in 
the    offer    submitted. 

The  cheque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accepted. 

The  cheque  of  the  successful  tenderer  will  be 
lield  as  security,  or  part  security,  for  the  due 
fulfilment  of  the  contract  to  be  entered   into. 

The  lowest  or  any  tender  not  necessarily  ac 
cepted. 

By  order, 

O.   LEFEBVRE, 

Chief    Engineer. 
The   Quebec   Streams   Commission, 
Montreal,  August  19th,   1915. 

Newspapers  inserting  this  advertisement  with- 
out authority  from  the  Commission  will  not  be 
paid  for  it.  34-35 


Tenders  for 
Installation  of  Plumb- 
ing and  Fixtures 


Tenders,  addressed  to  the  undersigned,  will  be 
received  by  registered  post  only  up  to  12  o'clock 
noon  on  Tuesday,  September  14th,  1916.  for  the 
complete  supply  and  installation  of  Plumbing  and 
Fixtures,  etc..  in  connection  with  Public  Lava- 
tories at  St.    Lawrence   Market,  Toronto. 

Copy  of  specification  may  be  seen  and  tender 
form  obtained,  together  with  all  information 
relative  thereto,  at  the  offices  of  the  Property 
Department,    City   Hall,   Toronto. 

The  usual  conditions  pertaining  to  tendering  as 
jirescribed  by  City  Bylaw,  must  be  complied  with, 
and  envelopes  containing  tenders  must  be  plainly 
marked    on    outside    as    to    contents. 

A  bond  from  a  Guarantee  Company,  satisfac- 
tory to  the  Corporation,  will  be  accepted  in  lieu 
of  the  personal  sureties  provided  for  in  the  ten- 
der   form. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.  L.  CHURCH,  Mayor, 

Chairman   Board  of  Control. 
City    Hall,   Toronto,   Aug.   28th,    1915.  35 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be  re- 
ceived   until 

Friday,  September.  10th,  1915 

FOR 

ALL  TRADES 

New  School  Building 

Gledhill  Ave.,  near  Danforth  Ave. 

AND 

Sale  of  Old  Houses 

to  be  removed  from   grounds  at  Dovercourt 

and  Park  Schools  and  grounds 

on  Sydenham  Street 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendert  of 
Buildings,  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque 
for  5  per  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  Surety  Companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treamrer  at  his  office  in  the  City  Hall,  not  later 
than  4  o'clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten- 
der  will   not   be   necessarily   accepted. 

W.   C.   WILKINSON, 

Secretary-Treasurer. 
MILES  YOKES, 
35  Chairman  of  Committee. 


Tenders  for 
Drainage  Work 


Scaled  tenders  addressed  to  Alex.  McFarlane, 
Township  Clerk,  Otterville  (marked  Tender  for 
Drain)  will  be  received  up  to  2  p.m.  on  Monday, 
the  18th  day  of  September,  for  the  construction 
of  the  Bauslaugh  Creek  Drain  near  the  Village 
of  Otterville  (5.1»X)  feet  of  tile  drain  and  9,5(J<) 
lineal  feet  of  open  ditch,  0,864  cubic  yards) ;  also 
tenders  for  the  necessary  tile  will  be  received  at 
the    same    time. 

Plans  and  specifications  may  be  seen  at  my 
office.  Woodstock,  or  at  the  Clerk's  office  at 
<^>tterviUe. 

F.  J.  URE, 
35  Township   Engineer. 


Tenders  for  Construc- 
tion of  Pavements 


Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  imdersigned  up  to  noon 
of  Tuesday,  September  7th,  1916,  for  the  con- 
struction of  asphalt  pavement  on  Ravensden  Ave- 
nue,   in    the    Township    of    York. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  57  Adelaide  Street  East, 
Toronto, 

Tlie  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK  BARBER, 


Toronto,   Aug.  31,  ]9in 


Township   Engineer. 
.•{5 


Tenders  for  Construc- 
tion of  Sidewalks 


-  Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Tuesday,  September  7th,  1915,  for  the  con- 
struction of  concrete  sidewalks  on  Conway  and 
Oakwood   Avenues,  in   the  Township  of   York. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  57  Adelaide  Street  East, 
Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be    accepted. 

■  FRANK    BARBER, 

Township   Engineer. 

Toronto.    Aug.   31,   1915.  35 


TOWNSHIP  OF  BRANTFORD 


Fonger  Bridge 


Sealed  tenders,  clearly  endorsed  on  the  outside. 
"Tender  for  Fonger  Bridge  Abutments"  or  "Ten- 
der for  Fonger  Bridge  Superstructure,"  will  be 
received  up  to  5  p.m.  on  Wednesday,  September 
8th,  1916,  addressed  to  the  Township  Clerk, 
County    Building,    Brantford : 

"A"— For  reinforced  concrete  abutments  con- 
taining 225   cubic    yards   of   concrete. 

"B"— For  steel  superstructure  Class  "A"  load- 
ing, 70-foot  clear  waterway,  16-foot  roadway,  with 
reinforced  concrete  deck  and  latticed   handrailing. 

Each  tender  must  be  on  the  prescribed  form 
and  accompanied  by  *  a  marked  cheque  for  five 
per  cent,  of  the  amount  of  the  tender,  made  pay- 
able to  the  Treasurer  of  the  Township  of  Brant- 
ford. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  Room  4  Temple  Build- 
ing, Brantford,  from  whom  tender  forms  may 
be  had. 

ALAN   MAIR  JACKSON. 
35  Township    Engineer. 
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TOWNSHIP  OF  BRANTFORD 


Winter  Bridge  and 
Hill  Grade 


Sealcil  lenders,  clearly  endorsed  on  the  outside 
"Tender  for  Winter  Bridge"  or  "Tender  for  Hill 
tirade,"  will  be  received  up  to  r>  p.m.  on  Wed- 
nesday, September  8th,  1916,  addressed  to  the 
Townsliip    (,'lerk,    County    liuilding,    Brantford. 

"A" — For  reinforced  concrete  20-foot  skew  span 
bridge  with  IC-foot  roadway,  containing  145  cubic 
yards. 

"B"— For  Winter  Bridge  Hill  grade  containing 
4,SJ53  cubic  yards  of  cutting  and  a  like  amount 
.of  filling  to  form   a  16-foot   roadway. 

Each  tender  must  be  on  the  prescribed  form 
and  accompanied  by  a  marked  cheque  for  Ave 
per  cent,  of  the  amount  of  the  tender  made  pay- 
able to  the  Treasurer  of  the  Township  of  Brant- 
ford. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  Room  4  Temple  Build- 
ing, Brantford,  from  whom  tender  forms  may  be 
had. 

ALAN  MAIR  JACKSON, 
'36  Township    Engineer. 


trical  work  to  Paul  John.son,  761  William 
Avenue,  Wintiipeg. 

Hull,  Que. 

Work  ha.s  l)een  commenced  on  altera- 
tions and  improvements  at  the  school  on 
Riboul  Street  for  the  Roman  Catholic 
School  Commissioners.  The  contract  for 
lirickwork  has  been  let  to  O.  St.  Laurent. 
,St.  Henri  Street.  .Approximate  cost  of 
work,   $G,000. 

Port  Colborne,  Ont. 

The  contract  for  painting  at  the  school 
now  in  course  of  erection  has  lieen  let 
to  James   A.   Guinter,   Port   Colborne,  at 

.$1.7f)0. 

Romney  Township,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  school  now  being 
erected: — masonry  and  interior  fittings, 
B.  Blonde,  14  Cornhill  Street;  carpentry, 
J.  Blonde,  King  Street.  Chatham;  plaster- 
ing, F.  Williams,  Coatsworth,  Ont.; 
painting.  C.  R.  Guy.  8  Poplar  Street, 
Chatham. 

South  Woodslee,  Ont. 

The  general  contract  for  the  erection 
of  a  Town  Hall  has  lieen  let  to  Johnson 
&  Rogers,  Essex.     Estimated  cost,  $.!,000. 

St.  Louis  Gilbert,  Man. 

The  general  contract  for  the  erection 
of  a  school  has  been  let  by  the  Trustees 
of  the  Wakefield  School  District  to  Sim- 
mons Bros.,  1200  Garfield  Street,  Win- 
nipeg.    Apjjroximate  cost,  $(),,500. 

St.  Theresas,  P.E.I. 

The  contract  for  the  conii)letion  of  the 
Roman  Catholic  Church  has  been  award- 
ed to  P.  Bradley,  St.  Theresa.  Estimated 
cost,  $13,000.  .Architect.  J.  M.  Hunter, 
Morris  Block,  Charlottetown. 

Summerside,   P.E.I. 

In  connection  with  the  addition  in 
course  of  erection  at  the  Ottawa  Street 
School,  the  contract  for  heating,  plumb- 
ing and  electric  wiring  has  been  let  to 
Thomas  Johnson   &  Son.  Summerside. 

Three  Rivers,  Que. 

In  connection  with  the  school  being 
built  for  the  Roman  Catholic  School 
Commissioners,  the  contract  for  steam 
fitting,  roofing  and  plumbing  has  been 
let  to  Germain  &  Frere.  S7  St.  .\uloinc 
Street. 


Welland,  Ont. 

The  general  contract  for  the  erection 
of  three  exhibition  buildings  for  the  Wel- 
land County  Agricultural  Society  has 
been  let  to  D.  L.  Weaver,  Welland. 

Weston,  Ont. 

A  contract  has  been  awarded  to  Lever 
Bros.,  Buttonwood  Avenue,  for  the  erec- 
tion of  an  auditorium  at  the  Toronto 
Free  Hospital  for  Consumptives.  Frame 
construction.     Approximate  cost,  $6,000. 

Winnipeg,  Man. 

The  contract  for  plastering  at  the 
First  Church  of  Christ  (Scientist),  in 
course  of  erection  on  River  Street,  has 
been  let  to  the  general  contractors,  Fort 
fiarry  Construction  C'ompany,  Ross  and 
.Arlington  Streets.  Roofing  and  metal 
work  contracts  not  yet  awarded. 

Business  Buildings  and  Indus- 
trial Plants 

Aylmer,  Ont. 

Thomas  Wooster  is  about  to  erect  a 
greenhouse  at  an  approximate  cost  of 
$4,000,  and  is  in  the  market  for  boiler 
and  steam  piping,  glass  frame  work  and 
greenhouse  equipment. 

Burnaby,  B.  C. 

Tenders  on  the  construction  of  an  oil 
plant  at  Burrard  Inlet  for  the  Shell  Oil 
Company,  Fifth  and  Carolina  Streets, 
Vancouver,  are  being  received  by  the 
.Architect,  J.  C.  Storey,  Northern  Bank 
Building,  Seattle,  Wash.  Work  includes 
grading,  erection  of  wharfage,  crib  work, 
warehouses  and  a  number  of  steel  tanks, 
with  capacities  varying  between  5,000  and 
liH.OOO  gallons. 

Cherry  River,  Que. 

Leslie  Buzzell  has  decided  to  rebuild 
his  creamery,  which  was  recently  de- 
stroyed by  fire. 

Coaticook,  Que. 

E.  O.  Baldwin,  Cutting  Street,  has 
commenced  the  erection  of  a  barn  on 
Morgan  .Street,  and  will  be  in  the  market 
for  hoisting  and  carrying  cranes. 

Devizes,  Ont. 

Robert  Lambert  is  erecting  a  number 
of  farm  buildings,  at  an  approximate  cost 
of  $3,000.  Frame  construction,  stone  and 
concrete  foundation,  shingle  roofing. 

Glengowan,  Ont. 

Plans  of  a  large  concrete  silo  arc  be- 
ing prepared  by  Adam  Smith.  Glen- 
gowan, St.  Marys,  Ont. 

Levis,  Que. 

The  erection  of  a  large  hotel  is  being 
considered  by  M.  L.  Doban,  \'ictoria 
Hotel.       . 

Montreal,  Que. 

.\  permit  has  been  issued  to  the  Ogilvie 
Flour  Mills  Company.  Youville  Square. 
for  alterations  to  the  factory  at  21  Mill 
Street,  estimated  to  cost  $3,500.  .Archi- 
tect.  |.    Bosse,   177   Chateauguay    Street. 

Ottawa.  Ont    ■ 

Plans  have  been  prepared  for  an  office 
building  to  be  erected  for  the  Ottawa 
Car  Manufacturing  Company,  311  Slater 
Street,  at  an  approximate  cost  of  $4,000. 
Ironclad  construction,  felt  and  gravel 
roofing. 

Port  Arthur,  Ont. 

.■\  permit  has  been  issued  to  the  Na- 
tional Elevator  Company.  Port  .Arthur. 
for  the  erection  of  an  elevator  at  Third 
Avenue  and  King  Street.  .Approximate 
cost.  $15,000. 


Thedford.  Ont. 

Work  has  been  started  by  K.  McKen- 
zie  on  the  erection  of  a  garage  and  pool 
room,  estimated  to  cost  $4,S00.  Concrete 
block  construction,  concrete  foundation. 
felt  and  gravel  roofing^. 

Tilbury,  Ont. 

J.  S.  Richardson  &  Company,  Queen 
Street,  are  preparing  plans  for  exterior 
and  interior  alterations  to  their  premises. 
Work  will  include  new  store  front,  re- 
modelling of  interior  and  new  fixtures. 
Approximate  cost,  $3,000. 

Toronto,  Ont. 

W.  J.  S.  Tremain,  171  Keele  Street,  is 
receiving  prices  for  carpentry  work  re- 
quired in  trimming  seven  stores  at  382 
Roncesvalles  Avenue.  Particulars  on  the 
job. 

W.  Davis,  3  Scarboro  Road,  is  receiv- 
ing tenders  on  the  lathing  and  plastering 
required  at  the  store  in  course  of  erec- 
tion at  Queen  and  Scarboro  Streets. 

Whitby.  Ont. 

The  heating  and  plumbing  work  in 
connection  with  the  garage  being  built 
on  Dundas  Street  for  W.  J.  Luke  &  Son 
will  be  done  by  the  owners. 

CONTRACTS  AWARDED. 

Brighton,  Ont. 

The  I).  J.  Barker  Foundry  Company. 
Ltd..  have  let  the  contract  for  the  erec- 
tion of  a  foundry  to  Thomas  Garnett  & 
Sons,  Port  Hope.  Estimated  cost,  $i:i,- 
000. 

Calgary,  Aha. 

Work  is  in  progress  on  the  erection 
of  ten  elevators  for  the  Western  Can- 
ada Flour  Mills  Company,  Ltd..  East 
Calgary.  General  contractors.  Harper 
Construction  Company,  130  Grain  Ex- 
change,  Winnipeg. 

Cornwall,  Ont. 

In  connection  with  the  stores  being 
erected  on  Pitt  Street  for  Robert  La- 
londe,  the  contract  for  concrete  work  has 
been  let  to  Henry  Williams.  Cornwall 

Fredericton,  N.B. 

Concrete  Builders,  Limited.  Gibson 
Street,  have  been  awarded  the  contract 
for  the  construction  of  a  concrete  garage 
for  A.  B.  Kitchen  and  .Associates.  .Ap- 
proximate cost,  $4,000. 

Ottawa.  Ont. 

In  connection  with  the  store  being 
built  at  Bank  Street  and  Third  .Avenue 
by  John  Sutherland,  216  Cooper  Street. 
the  contract  for  heating  and  plumbing 
has  been  awarded  to  McKinlcy  &  N'orth- 
wood,   Rideau  Street. 

In  connection  with  alterations  to  a 
store  on  Sparks  Street  for  L.  X.  Poulin. 
Ltd.,  the  contract  for  electric  wiring  anil 
installation  of  motor  has  been  let  to  Cos- 
tello  &  Crowe,  380  Bank  Street. 

Point    Grey,  B.  C. 

The  general  contract  for  the  erection 
of  a  garage  and  stable  for  B.  T.  Roger.*. 
1531  Davie  Street,  has  been  awarded  to 
the  Dominion  Construction  Company. 
Ltd..  509  Richards  Street.  Vancouver. 
The  general  contractors  are  receiving 
prices  on  sand,  gravel,  cement,  brick, 
lumber,  reinforcing  steel,  gasoline  hoist, 
from  6  to  10  h.p..  gasoline  concrete 
mixer,  capacity  between  1/3  and  '/a  vanl. 
-Approximate  cost  of  work.  $35,000. 

Quebec,  Que. 

The  contract  for  plastering  at  the  sta- 
tion being  built  on  St.  Peter  Street  for 
the    Transcontinental    Railway    Commis- 
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sioners  has  been  let  to  Jean  Labrecque, 
Eraser  and  St.  Felix  Streets,  Levis. 

Work  has  been  started  on  the  repairs 
to  the  printing  plant  of  Le  Soleil,  90 
Mountain  Hill.  The  general,  masonry 
and  carpentry  contracts  have  been  let  to 
E.  Paquet  &  Company,  l(i  Couillard  St., 
and  the  contract  for  svccf  work  to  the 
Eastern  Canada  Steel  &  Iron  Works, 
Ltd.,  76  St.  Peter  Street. 

Joseph  Gosselin,  Levis,  has  commenced 
the  construction  of  a  greenhouse  for  the 
Department  of  Public  Works  and  La- 
bor, Quebec.  Brick  and  glass  construc- 
tion, concrete  foundation.  Approximate 
cost,  $5,000. 

St.  Catharines,  Ont. 

The  contract  for  carpentry  at  the  mov- 
ing picture  theatre  in  course  of  erection 
on  James  Street  for  J.  &  J.  Sullivan, 
Church  Street,  has  been  let  to  the  Lin- 
coln Construction  Company,  Ltd.,  Nia- 
gara Street. 

The  carpentry  contract  in  connection 
with  the  stores  being  built  on  Queen- 
ston  Street  for  E.  Nicholson,  Queen  St., 
has  been  awarded  to  J.   Carl,   Mary  St. 

Work  is  progressing  on  the  erection  of 
an  addition  to  the  japanning  building  of 
the  McKinnon  Dash  and  Hardware  Co. 
The  contract  for  masonry  work  has  been 
let  to  the  general  contractors,  Newman 
Bros.,  75  St.  Paul  Street,  the  contract  for 
steel  work  to  the  Hamilton  Bridge  Com- 
pany, Ltd.,  Bay  Street  N.,  Hamilton,  and 
for  steel  sash  to  Steel  &  Radiation,  Ltd., 
Eraser  Avenue,  Toronto. 

Walkerville,  Ont. 

In  connection  with  the  factory  in 
course  of  erection  for  the  Dominion 
Stamping  Company,  the  contract  for 
sheet  metal  work  and  roofing  has  been 
awarded  to  Pennington  &  Brian,  47 
Sandwich  Street  W.,  Windsor,  and  for 
plumbing  to  the  Windsor  Hardware  Co., 
71  Sandwich  Street   E.,  Windsor. 

Winnipeg,  Man. 

The  contract  for  the  erection  of  a  milk 
depot  on  Aberdeen  Street  for  the  Board 
of  Control  will  probably  be  awarded  to 
Simons  Bros.,  1200  Garfield  Street.  Stone 
and  brick  construction,  stone  foundation, 
felt  and  gravel  roofing.  Estimated  cost, 
$7,730. 

The  contract  for  electrical  work  at  the 
office  building  in  course  of  erection  on 
Main  Street  for  E.  W.  Scott,  190  Kings- 
way,  has  been  let  to  the  Schumacher- 
Gray  Company,  Ltd.,  386  Donald  Street. 


Residences 

Fredericton,  N.  B. 

A.  E.  Kilburn  will  probably  rebuild 
his  residence  and  barn  on  the  Woodstock 
Road.  Work  will  be  done  under  super- 
vision of  Judson  Barker,  Northumber- 
land Street. 

Harriston,  Ont. 

Sidney  French,  Queen  Street,  has  com- 
menced the  erection  of  a  residence  esti- 
mated to  cost  $3,500.  I'Vame  and  white 
brick  construction,  concrete  foundation, 
shingle  roofing. 

Leamington,  Ont. 

Work  has  been  started  on  the  erection 
of  a  residence  by  G.  A.  Campbell,  Talbot 
Street.  Frame  and  white  brick  construc- 
tion, shingle  roofing.  Estimated  cost, 
$3,000. 

London,  Ont. 

Hyatt  Bros.,  94  Egerton  Street,  are 
building    three    residences     on     Windsor 


Avenue,  at  an  approximate  cost  of  $2,- 
000  each.  Sub-contracts  for  smaller 
trades  will  be  let. 

Montreal,  Que. 

Jean  Brunette,  111  Grand  Boulevard, 
has  commenced  the  erection  of  two  resi- 
dences on  Oxford  Street,  estimated  to 
cost  $16,000.  Architect,  Z.  Trudel,  238 
St.  Andre  Street. 

Work  has  been  started  by  J.  Leman, 
259  Ontario  Street  E.,  on  alterations  to 
two  residences  at  400  St.  Denis  Street, 
estimated  to  cost  $4,000. 

New  Canaan,  Ont. 

John  Renaud,  New  Canaan,  Essex, 
Ont.,  contemplates  the  erection  of  a  resi- 
dence to  replace  that  recently  destroyed 
by  fire.     Approximate  cost,  $3,200. 

Niagara  Falls,  Ont. 

Bond  &  Smith,  Architects,  15  Wilton 
Avenue,  Toronto,  will  shortly  call  for 
tenders  on  the  erection  of  a  residence  for 
E.  R.  Dewart,  Manager  of  the  Royal 
Bank.  Erie  Avenue.  Estimated  cost,  $7,- 
000. 

Ottawa,  Ont. 

The  erection  of  a  residence  on  Sunny- 
side  Avenue  is  being  considered  by  J. 
M.  Hutt,  648J4  O'Connor  Street.  Brick 
veneer  construction,  stone  foundation, 
shingle  roofing.     Estimated, cost,  $4,500. 

Quebec,  Que. 

Alfred  Letarte,  386  Richardson  Street, 
has  started  work  on  the  erection  of  a 
residence  on  Charlcsbourg  Road.  Brick 
construction,  concrete  foundation.  Esti- 
mated cost,  $5,000. 

Renfrew,  Ont. 

Tenders  on  the  erection  of  three  double 
residences  will  be  received  until  Septem- 
ber 6th  by  W.  E.  Noffke,  Architect, 
Plaza  Building,  Rideau  Street,  Ottawa. 
Estimated   cost,  $10,000. 

Sudbury,  Ont. 

Two  residences  and  a  barn  are  being 
built  on  Station  Street  by  P.  Taylor  and 
Mark   Genaro.     Work  by  day  labor. 

Toronto,  Ont. 

Work  has  been  started  by  S.  B.  Green, 
650  Annette  Street,  on  the  erection  of  a 
residence  at  111  Evelyn  Crescent,  esti- 
mated to  cost  $3,000.  Brick  construction, 
shingle  roofing. 

Plans  have  been  drawn  for  a  pair  of 
residences  to  be  built  on  Roehampton 
Avenue  by  T.  Prest,  262  Annette  Street, 
at  an  approximate  cost  of  $4,000.  Brick 
construction,  shingle,  felt  and  gravel 
roofing. 

R.  J.  Rogers,  196  John  Street,  has  com- 
menced the  erection  of  a  residence  on 
Glendale  Avenue,  estimated  to  cost  $3,- 
000.  Smaller  trades  will  be  let.  Brick 
construction,  shingle  roofing. 

W.  John,  1  Leeds  Street,  is  receiving 
tenders  on  heating,  plumbing,  wiring, 
plastering  and  painting  required  at  the 
residence  in  course  of  erection  at  6-8 
Cuthbert  Crescent.  Plans  may  be  seen 
on   the  job. 

Work  has  been  started  on  the  erection 
of  a  two-family  residence  at  58  Ford  St. 
by  W.  S.  Grimshaw,  462  Avenue  Road. 
Brick  construction,  shingle,  felt  and  gra- 
vel roofing.     Approximate  cost,  $4,000. 

D.  Gould,  4  Elmwood  Avenue,  is  re- 
ceiving prices  on  plumbing,  heating,  plas- 
tering, painting  and  wiring  in  connection 
with  the  residences  which  he  is  building 
at  58  Goodwood  Avenue.  Estimated 
cost,  $3,000. 

K    Sykes,     1796     Dufferin     Street,    has 


commenced  the  erection  of  a  residence, 
estimated  to  cost  $3,500.  Smaller  trades 
will  be  sub-let.  Brick  construction,  shin- 
gle roofing. 

Work  has  been  started  bp  J.  W.  Clare, 
68  Ascot  Avenue,  on  the  erection  of  a 
residence  at  1759  Dufferin  Street.  Stone 
and  .brick  construction,  shingle  roofing. 
Approximate  cost,  $3,500. 

The  erection  of  a  residence  has  been 
commenced  by  W.  Wills,  49  Lee  Avenue. 
Smaller  trades  will  be  sub-let.  Estimated 
cost,  $4,000.  Brick  construction,  shingle 
roofing. 
Westboro,  Ont. 

W.  E.  Noffke,  Architect,  Plaza  Build- 
ing, Rideau  Street,  Ottawa,  is  receiving 
tenders  until  September  6th  for  the  erec- 
tion of  a  residence  for  C.  Ogilvy,  Rideau 
Street,   Ottawa.     Estimated  cost,  $6,000. 

Whitby,  Ont. 

Plans  arc  being  prepared  for  a  resi- 
dence to  be  erected  for  Robert  Thomp- 
son, at  an  estimated  cost  of  $4,500. 

CONTRACTS   AWARDED 

Charlottetown,  P.  E.  I. 

A  residence  is  being  built  on  Euslon 
Street  by  W.  Hennessey,  Euston  Street, 
for  J.  J.  McKinnon,  Sidmount.  The  con- 
tract for  heating  has  been  let  to  James 
McEachern,  34  Upper  Queen  Street. 
Plumbing  not  let. 

In  connection  with  the  residence  erect- 
ed on  Brighton  Road  for  W.  H.  Tid- 
marsh,  the  plumbing  contract  has  been 
let  to  Stanley  Shaw  &  Peardon,  161 
Great  George  Street,  and  the  heating  con- 
tract to  James  McEachern,  34  Upper 
Queen  Street. 

London.  Ont. 

In  connection  with  the  residence  in 
course  of  erection  on  Richmond  Street 
for  Mill  J.  Lashbrook,  the  following  con- 
tracts have  been  let: — Carpentry,  S.  Jeff- 
rey, 87  Maitland  Street;  plastering,  John 
Fenn,  752  William  Street;  plumbing. 
Hunt  Plumbing  Company,  533  Richmond 
Street;  furnace  work.  Smith  &  Johnston, 
92  Fullerton  Street;  painting,  G.  Howe 
&  Son,  488  Elizabeth  Street. 

Maiden,  Ont. 

James  M.  Gibb,  Maiden,  has  com- 
menced the  erection  of  a  residence  for 
Guy  Campbell,  Gravel  Road,  Maiden, 
Amherstburg,  Ont.  Frame  and  white 
brick  construction,  stone  and  concrete 
foundation,  shingle  roofing.  Estimated 
cost,  $3,000. 

Milton,  Ont. 

The  Halton  County  Council  have  let 
the  contract  for  the  erection  of  a  jailer's 
residence  to  David  Menzies.  Approxi- 
mate cost,  $4,000. 

Montreal,  Que. 

Roberts  &  Pick,  112  Addington  Ave- 
nue, have  commenced  the  erection  of  two 
flats  for  T.  Senecal,  4226  St.  Catherine 
Street.     Approximate  cost,  $5,000. 

Ottawa,  Ont. 

The  general  contract  for  alterations 
and  additions  to  apartments  on  Waverly 
Street  for  T.  G.  MacLaughlin,  315  Frank 
Street,  has  been  let  to  Ernest  Sanders, 
377  Somerset  Street.  Brick  veneer  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.     Estimated  cost,  $5,500. 

The  general  contract  for  the  erection 
of  a  residence  for  Mrs.  Loyer  has  been 
let  to  J.  H.  Croteau,  Westboro.  Brick 
veneer  construction,  stone  foundation, 
felt  and  gravel  roofing.  Approximate 
cost,  $4,500. 
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Oil   Distributors 

Dust  layers  and  binders  for  the  preservation  of  earth  and 
stone  roads  must  be  properly    applied  to  be  effective 

Oil  Distributors  must  be  selected  according  to  the  method 
of  road  treatment  and  the  grade  of  oil  used. 

The  Fairbanks-Morse  Distributor  illustrated  will  handle 
the  heavier  asphalt  oils  on  earth  roads  and  represents  the 
most  advanced  ideas  in  equipment  of  this  kind. 

The  heating  device  is  most  effective. 

For  the  heaviest  oils  we  recommend  the  CLIMAX  DIS- 
TRIBUTOR which  will  distribute  Trinidad  and  Bermu- 
dez  at  the  highest  temperature  and  any  desired  pressure, 
quickly  and  economically. 

FULL  DESCRIPTION  OF  OIL  DISTRIBUTORS 
AND  OTHER  FAIRBANKS-MORSE  ROAD  MAK- 
ING MACHINERY  WILL  BE  SENT  ON  REQUEST. 


T 


I 


The  Canadian  Fairbanks-Morse  Co.,  Limited 

St.  John,     Montreal,     Quebec,    Ottawa,    Toronto,    Hamilton,    Winnipeg, 
Saskatoon,     Calgary,      Edmonton,     Vancouver,      Victoria 


Canada's  Departmental   House  tor  Mechanical  Goods 
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The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  on  Bellwood  Street  for  the  Oak- 
land Land  Company: — masonry,  B. 
Dougherty,  16  Cayuga  Street;  carpentry 
and  roofing,  W.  Fryer,  5  Glen  Avenue; 
plastering.  Bowman  &  Sons,  239  Flor- 
ence Street;  painting,  Ritchie  &  Nunn, 
163  Sunnyside  Avenue;  heating.  Pease 
Foundry  Company,  Ltd.,  287  Lyon  St.; 
plumbing,  F.  Gervin,  Bank  Street  and 
Sunnyside  Avenue;  electrical  work.  Do- 
minion Electric  Company,  417  Sparks 
Street. 

St.  Catharines,  Ont. 

The  contract  for  heating,  plumbing 
and  metal  work  at  the  residence  built  on 
Glenridge  Street  for  F.  N.  Hara,  Col- 
lege Street,  has  been  let  to  J.  Peart,  King 
Street. 

Three  Rivers,  Que. 

In  connection  with  the  residence  in 
course  of  erection  for  Alexander  Craig- 
an,  8  St.  Prospect  Street,  the  following 
contracts  have  been  let; — plumbing,  roof- 
ing and  steam  fitting,  Charles  Hamelin 
&  Son,  3  St.  Oliver  Street;  cement  block 
work,  Paul  Dumonlin,  70  Champtlour 
Street;  plastering,  D.  Lambert,  44  St. 
Genevieve  Street. 

Toronto,  Ont. 

The  contract  for  plastering  at  the  resi- 
dence being  built  on  Roxboro  Street  E. 
for  W.  L.  McFarlane,  has  been  let  to  T. 
Petrie  &  Son,  495  Dupont  Street. 

F.  M.  Connell,  171  Spadina  Road,  has 
commenced  the  erection  of  three  resi- 
dences at  4-13  Prospect  Street,  estimated 
to  cost  $15,000.  The  contract  for  ma- 
sonry, carpentry  and  plastering  has  been 
let  to  John  Richards,  1  Clinton  Avenue, 
Wychwood. 

The  general  contract  for  the  erection 
of  a  residence  on  Runnymede  Road  for 
A.  Poyntz.  426  Queen  Street  W.,  has 
been  let  to  Wibby  &  Hewson,  190  Silver 
Birch  Avenue.  Smaller  trades  will  be 
sub-let  by  the  general  contractors.  Brick 
construction.     Approximate   cost,  $3,500. 


Power   Plants,   Electricity  and 
Telephones 

Listowel,  Ont. 

The  by-law  for  the  installation  of  a 
hydro-electric  system  has  been  carried. 
Tenders  for  the  work  will  be  called  for 
shortly.     Town  Clerk,  W.  Bright. 

Saskatchewan  Province 

The  following  rural  telephone  compan- 
ies have  been  authorized  to  borrow 
money  for  the  construction  of  their  sys- 
tems:— Baring  Rural  Telephone  Com- 
pany, $4,000,  Secretary,  Robert  Auld, 
Baring;  Petrolia,  $3,000,  A.  G.  Davis,  Pc- 
trolia;  South  F'orget,  $4,000,  J.  W.  Le- 
may.  Forget;  Sprattville,  $6,000,  Thomas 
Mason,  Girvin;  Storthoaks,  $15,000.  C.  A. 
Handfield,  Storthoaks;  Young,  $5,500,  L. 
J.  Preston,  Young. 

CONTRACTS   AWARDED 

Ottawa,  Ont. 

The  Department  of  Public  Works  have 
let  a  contract  for  the  supply  of  tungsten 
lamps  to  the  Canadian  Tungsten  Lamp 
Company,  428  Canon  Street  E.,  Hamil- 
ton. 


Fires 


Amherst.  N.  S. 

The   residence   of   George   Belts,   Dun- 
donald  Street,  has  been  totally  destroyed 


l)y  tire.     The  loss  is  partially  covered  by 
insurance. 

Austin.  Man. 

E.  A.  Stout's  machinery  warehouse  has 
been  totally  destroyed  by  fire,  with  a 
loss  of  $1,500  on  the  building  and  about 
$1,000  on  machinery.  Some  insurance 
was  carried. 

A  barn  belonging  to  Charles  f^obin- 
son  has  been  destroyed  by  fire.  Loss, 
$0,000. 

Aylmer,  Que. 

The  frame  and  shingle  cottage  owned 
by  Charles  Magee  has  been  totally  des- 
troyed  by  fire.     Loss,  $3,000. 

Carlton  Corner,  N.  S. 

Fire  has  completely  destroyed  a  barn 
belonging  to  G.  C.  Langley,  St.  James 
Hotel,   Bridgetown. 

Chicoutimi,  Que. 

Fire  has  destroyed  a  warehouse,  the 
property  of  Massicotte  &  Tremblay. 
Loss  between  $15,000  and  $20,000. 

Kempville,  Ont. 

I-'ire  has  destroyed  the  residence  of  T. 
A.  Murphy.  Loss,  $4,000,  partially  in- 
sured. 

Lac  Sergent,  Que. 

A  barn  and  stable  belonging  to  Mrs. 
Pacquet  have  been  entirely  destroyed  by 
fire.  The  loss  is  partially  covered  by  in- 
surance. 

Madoc.  Ont. 

A  double  residence  belonging  to  D.  E. 
K.  Stewart.  Prince  Albert  Street,  has 
1)een  destroyed  by  fire.     Loss,  $6,500. 

Montreal,  Que. 

Fire  has  damaged  the  business  prem- 
ises of  R.  E.  Thorn  at  335  Craig  Street 
W.     Loss,  $2,000. 

Murray  Bay,  Que. 

Fire  has  destroyed  the  laundry  and 
boiler  room  of  the  Manoir  Richelieu, 
and  the  main  building  has  been  damaged 
by  water,  causing  a  loss  of  $50,000.  Own- 
ers, Canada  Steamship  Lines.  Ltd., 
Yonge  Street,  Toronto.  Local  Manager, 
C.  E.  Phenix,  Murray  Bay.  The  com- 
pany will   rebuild. 

Newcastle,  N.B. 

The  residence  of  Mrs.  B.  Stewart, 
King's  Highway,  has  been  entirely  des- 
troyed by  fire. 

Ottawa,  Ont. 

Fire  has  destroyed  stables  on  Stewart 
Street,  the  property  of  J.  B.  Duford. 
Rideau  Street.     Loss,  $3,000. 

Petrolia.  Ont. 

Fire  has  recently  destroyed  the  store 
and  Post  Office,  owned  by  J.  C.  Wad- 
dell.  The  loss  is  fully  covered  by  in- 
surance. 

Point  Grey,  B.  C. 

The  residence  at  34th  Avenue  and 
Larch  Street,  belonging  to  A.  Martin, 
1151  Eighth  Avenue  W.,  has  been  de- 
stroyed by  fire.  Loss,  $3,000.  partly  cov- 
ered  by   insurance. 

Quebec,  Que. 

F'ire  has  destroyed  a  storehouse,  the 
property  of  the  St.  Lawrence  Bridge 
Company,  Ltd.,  Quebec  Bridge  and  59 
St.  Peter'  Street,  Montreal.  Loss,  $15.- 
000. 

Selkirk,  Ont. 

Elmo  Holmes'  store  has  been  de- 
stroyed by  fire. 


Sherbrooke,  Que. 

Fire  has  totally  destroyed  the  mill  of 
the  Eustis  Mining  Company,  Eustis  St., 
causing  a   loss  of  $50,000. 

Sillery,  Que. 

I'irc  has  destroyed  three  residences 
and  a  carpenter  shop  belonging  to  Oliver 
Gignac,  a  residence  and  blacksmith  shop, 
the  property  of  Madame  C.  Jolin.  and 
residences  belonging  to  the  following: — 
E.  Moussette,  L.  Robitaille,  Estate  of 
Madame  lavet,  A.  Girard,  Madame  P. 
Bedard,  R.  Tobin,  E.  Gignac,  Estate  of 
J.  Tierney,  J.  Moussette,  E.  Vallier,  J, 
i""ortier,  A.   Morissette,   Miss  A.   Gignac. 

St.  John,  N.  B. 

A  block  of  stables  belonging  to  the 
Sisters  of  Charity,  Clif?  Street,  has  been 
destroyed  by  fire.  The  loss  is  fully  in- 
sured. 

Winnipeg,  Man. 

F'rank  Striber's  bakery  at  34  Disraeli 
Street  has  been  destroyed  by  fire.  Loss, 
$;i,000,   covered   by   insurance. 


Miscellaneous 

Dorchester,  Ont. 

The  Southern  Ontario  Gas  Company, 
580  Talbot  Street,  St.  Thomas,  are  con- 
sidering the  construction  of  gas  mains 
and  connections  in  Dorchester.  Manager 
F.  B.  Tomb,  London. 

Gravenhurst,  Ont. 

The  Muskoka  Lakes  Association  are 
considering  the  installation  of  four  to 
six  small  steam  pumps  at  various  points 
for  fire  protection.  Particulars  from  VV. 
F.  Wasley,  Manager,  Muskoka  Naviga- 
tion  Company,   Ltd.,  Gravenhurst,   Ont. 

Quebec,  Que. 

Tenders  will  be  received  until  noon, 
September  16th,  by  the  Acting  Secretary 
to  the  Quebec  Harbour  Commissioners, 
for  the  supply  of  500  pieces  of  12-inch 
by  14-inch  square  oak,  in  lengths  of  12 
feet  and  up,  the  average  length  to  be  not 
less   than   22   feet. 

Toronto,  Ont. 

Tenders  on  the  erection  of  a  radial 
brick  chimney  at  the  Don  Roadway  In- 
cinerating Plant  will  be  received  until 
September  7th  by  the  Board  of  Control. 
Plans  and  specifications  at  office  of  the 
Street   Commissioner,  G.   B.   Wilson. 

Welland.  Ont. 

Ryan  &  Gardner,  Main  Street  E..  are 
receiving  prices,  catalogues  and  other  in- 
formation with  reference  to  brick,  ce- 
ment, hollow  tile,  steel,  metal  lath, 
screens,  weather  strips,  rock  drills. 

Winnipeg,  Man. 

Prices,  catalogues  and  other  informa- 
tion with  regard  to  concrete  mixer.s. 
steam  pile  drivers  and  reinforcing  l)ars 
are  being  received  by  Buchanan  &  Com- 
pany,   P.   O.    Box    154.   Winnipeg. 

CONTRACTS   AWARDED 

Lachine,  Que. 

Tlie  contract  for  the  construction  of 
an  incinerator  has  been  let  bp  the  City 
Council  to  the  Atlas  Construction  Com- 
pany, :i7  Belmont  Street,  Montreal,  at 
$9,000. 

Point  Pelee,  Ont. 

The  contract  for  the  erection  of  a  light 
house  tower  has  been  let  by  the  Depart- 
ment of  Marine  and  Fisheries,  Ottawa, 
to  Charles  Mattaini.  Tower  Street,  F'er- 
gus,  Ont.,  at  $8,490. 
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^^         i                   i    TV    "'*•"•""  '«•     -  Canadian  Contractors  Ask  a  Fair  Field  and 

mr\n\Vf\g1    |/P/>/\f»/J  No  Favor-Nothing  More 

^l|||l  lU^^    llVvtJI    11  TL'^GING  by  the  letters  published  in  this  issue. 

^^^^**                                 ^  ^           ^^»   ^*  I       the   editorial   article   "Patriotism   in   Awarding 

^^^FnAin^/arin^     D^\n^XkT  ^       Contracts"  published   in  our  issue  of  August 

^  JLllglllCCnilQ    KC view  25    struck  a  popular  note.     The  letters  are  in- 
teresting  not   only   as   showing   that   the   contracting 

interests   in   this  C(juntry   are   united   in   their  rescnt- 

Published  Each  Wednesday  by  ment  of  importing  foreign  contractors  to  put  up  Can- 

UFT/^u   r^     \/f  » /-.T  r?  A  1VT    ¥  ¥iiyf¥T«r-r^  .'idian  buildings,  but  as  bringing  out  many  divergent 

HUGH   C.   Maclean,  LIMITED  views  worthy  of  consideration. 

HUGH  C.  MacLEAN,  Winnipeg,  President.  Too  often  in  a  discussion  of  this  kind  there  is  a 

THOMAS  S.  YOUNG.  General  Manager.  sameness  about  the  views  advanced— something  stere- 

ujTAr>  r^T777ir-c-      o^,   Aj  I     1     c.      .  nr    .    T/-.r>/-.M-r/-^  otyped  which  impels  one  to  seek  diversion  in  other 

HEAD    OH'ICE   -    347   Adelaide    Street    West,   TORONTO  ,,o„„o       T«  tu          i    *»           »u         i.    ^u          •           ^      •    i  r       i 

T.  ,     ,          .    „,„„  pages.    In  these  letters,  though,  there  is  material  food 

telephone  A.  2700 ^^^  reflection.     In   each   there   is  at   least  one   point 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  "^.^l^J^    stamps   the    letter   with    the    hall-mark    of   in- 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  BIdg.  divuluallty.         ^         ,     , 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  To  review  the  who  e  matter  agam  would  savour  of 

NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building  repetition    the  editorial  in  our  issue  of  August  25  hav- 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  '"*-'  provided  the  details;  but  for  those  whose  atten- 

LONDON,  ENG. 16  Regent  St.  S.W.  *'""  "^'Y  ^^  ?'^"'  t°.  ^^^  "'^"c""  "^^  for  the  first  time 

It  may  be  said  that  in  our  previous  article  strong  ob- 

SUBSCRIPTION  RATES  jection  was  taken  to  The  Robert  Simpson  Company's 
Canada  and  Great  Britain,  $2.00.     U.  S.  and   Foreign.  $3.00.  award  of  a  contract  for  an  office  and  warehouse  build- 
Single  copies  10  cents  '"S  '"  Regina  estimated  to  cost  nearly  half  a  million 
dollars  to  a  Chicago  firm. 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as  The    claim    of    distinctiveness    that    haS    been    made 

second    class    matter.  r         tU             i'    i          •             .1    i          i                       .  ••    .           .r^              -      . 

Entered   as   second   class   matter   July   18th,    1914,    at    the    Postoffice   at  '"r    the    artlClCS    IS    UOt    hard    tO    establish.       One    of    the 

nuiTaio,  N.V..  under  the  Act  of  Congress  of  March  3.  1879. least  voluminous  of  the  letters  raises  an  interesting 

Alphabetical  Index  of  Adve".¥ser8  ^f'^l^^  *°  V^^  ^"^^  ^f'^  °"  '^^  P'^"^-     ^."  ^^^  •■*^l>0'-ts 

Pa^e  18  "'  ^"'^  work  received  to  date  no  mention  has  been 

made  of  an  architect — from  which  it  is  fair  to  assume 

Vol.  39                             September  8,  1915                         No.  36  that  the  plans  have  been  imported.     In  this  case  what 

— — — — — _______ —  duty  has  been  paid?     It  would  be  interesting  indeed 

Pt-;nf>;r,<il   Cr.ntf^nte  ^"  "^"^^^  whether  the  Canadian  architect  and  the  Can- 

rrincipai   i^onienis                      ^^^^  ^^^^^  contractor  have  at  least  this  small  protection 

Canadian  Contractors  .Ask  a  Fair  Field  and   No  Favor  which  the  law  affords,  or  whether  the  Customs  author- 

— Nothing  More 923  'ties  are  still  being  hoodwinked. 

Two  of  the  writers  take  the  stand  that  in  any  case 

Nothing  Remains? 924  the  Chicago  firm  will  have  to  employ  local  labor  and 

Accidents  in  Road  Construction 925  ''"^  ^ocal  material   pretty  largely,  and   that  it  comes 

down  to  a  question  of  profit,  which  at  such  a  time  as 

The  Engineering  of  Poison  Gas  Warfare 925  this  is  essentially  problematical.     True ;  and  it  is  by 

..11  »  •  ,               A        1         ,-■     .      .  -•    /T    ..        .     .t,  ""^  means  probable  that  the  firm  will  make  a  fortune 

Patriotism    in    Awarding    Contracts'     (Letters    to    the  ^,.      r  ».„;„.        d    »   .1     ^   •          ^  ,,       .    """"-  "   lui  luiic 

^^Hor)                                                                         g"?  out  of  the  job.     But  that  is  not  the  issue:  the  moot- 

point   involves   a   principle — a   princii)le   of   sufficient 

The  Longest  Rack-Railroad  in  the  World 929  importance  to  be  Considered  one  of  the  pillars  of  the 

,.,,,,,,                                       „.,„  contracting  business  in  Canada.     Stated  briefly,  this 

The  Largest  r.inncl  ,n  the  World 9.i0  ,,ri„ciple  is  that  the  ability  of  Canadian  contractors 

Fast  Tunnel-Driving  Records  Under  the  Buniis  .System     931  '"='>'  ""  longer  be  discredited  in  favor  of  our  competi- 
tors across  the  line,  and  that  we  are  at  least  entitled 

Various  Systems  of  Factory  Building 932  to  a  fair  field  and  no  favor.     For  this  principle  The 

,.                r-     1    .  XT       A     •                                              no-  Contract  Record  stands  unequivocallv.    With  the  best 

Vancouver  Eagles    New  Aerie 93:)  ,..•  1,  .^  ;.,  ji              1  1  r       .1                   "■  ,>•      »>  iiii  im.  u^m 

wishes  in  the  world  for  the  success  of  our  "American 

Reinforcing  Concrete  Columns     to     Carry     Additional  cousins,"  and  with  a  whole-hearted  desire  to  improve 

Storeys 936  and  maintain  business  relations  between  two  peoples 

Cost,    Appearance    and    Wearing    Qualities    of    Various  haying  so  much   in   common— the   success  of  the  one 

Methods  of  Surface  Finish  for  Concrete 9.37  ''»-'">.^'.   as   it   were,   complementary   to   the   success  of 

....,,„..               „  ,  ..        ,       V     ,  •     .      ,  '""^  other— we  maintain  that  in  their  own  country,  if 

Artificial  Illumination    in     Relation    to    Architectural  any  preference  is  going,  Canadians  should  get  it.    We 

^'^"^'^'^ '■'•'  can  only  reiterate  our  former  contention— that  to  jwss 

The  Canadian  National  Exhihition 942  "P  •I'J  o"r  big  Western  contractors  in  favor  of  a  Chic- 

D           1  »T     .-                                                                        .,..,  ago  firm  is  consummate  injustice. 

Personal  Mention 946  ir:.,„ii                        11          ,  ■•    . 

lMnall>.  we  would  reply  in  a  word  to  one  corres- 

Progress  on  Elevator  Work  at  \ancouver 946  pondent  who  declined  to  enter  into  the  discussion  on 

Mainly  Constructional 947  |''^  ground  that  the  other  side  of  the  story  had  not 

.,-           ,                                   .        ,  "c^"  heard.     It  is  sufficient  to  sav  that  The  Roherf 

Town  Planning  Recommendations  for  Port  Credit  ....     948  Simpson    Company's   attention    was   directed    to   our 
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former  article,  and  that  they  received  an  invitation  to 
state  their  case — an  invitation  which  was  evidently 
considered  to  refer  to  a  trifling  matter,  as  it  was  not 
acknowledged. 

Pour  Encourager  Les  Autres 

TO  such  an  extent  have  Manitoba  and  Western 
Canada  been  dragged  through  the  mire  over 
the  Parliament  Buildings  scandal,  and  such 
a  nauseating  effect  have  the  details  produced 
upon  the  man  in  the  street,  that  the  only  justification 
for  referring  to  the  topic,  however  briefly,  is  the  funda- 
mental consideration  in  the  punishment  of  all  crime — 
the  deterrent  effect  upon  others. 

The  sweeping  findings  of  the  Royal  Commission 
came  as  a  shock  to  every  decent-minded  citizen  of 
Canada,  and  nothing  but  the  arrest  and  prosecution 
of  the  Government  Ministers  under  whose  administra- 
tion such  crimes  were  possible  could  satisfy  the  out- 
raged public  mind.  Never  before  did  investigation 
disclose  such  a  heartless  betrayal  of  the  country.  From 
beginning  to  end  it  was  one  long  story  of  bribery  and 
corruption,  illegal  profit,  "grave  irregularities,"  exces- 
sive prices,  fraud,  faked  plans,  over-charges,  over-pay- 
ments, and  criminal  conspiracy.  It  seems  incredible 
that  on  this  one  contract  the  estimated  over-payments 
should  have  run  into  nearly  one  million  dollars,  and 
that  on  the  steel  contracts  alone  the  loss  was  over 
$400,000. 

Now  we  have  the  arrest  of  that  arch-conspirator 
Sir  Rodmond  Roblin,  the  ex-Premier,  together  with 
his  myrmidons  Montague,  Howden  and  Coldwell.  They 
have  been  released  on  comparatively  small  bail — a  mere 
$50,000  each — on  a  charge  of  conspiring  to  defraud  the 
public.  It  is  to  be  hoped  that  their  prosecution  will 
be  pushed  vigorously,  and  that  the  people  of  Manitoba 
— and  for  that  matter  the  people  of  all  Canada — will 
not  be  bluffed  in  the  measures  taken  to  apprehend 
them.  The  only  punishment  that  can  fit  such  a  crime 
is  the  punishment  allowed  by  the  full  letter  of  the  law 
in  the  jiarticular  category  of  that  crime.  Nothing  less 
will  suffice. 

Politics  aside,  in  this  malodorous  case  we  have  the 
last  straw  added  to  the  burden  of  a  long-suffering 
people.  We  must  break  the  backs  of  these  high  crim- 
inals or  they  will  break  ours.  , 

Is  the  President  and  General-Manager  of  the  Great 
North-Western  Telegraph  Company  to  be  overlooked? 
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Nothing  Remains? 

N  response  to  an  invitation  to  contribute  an  article 
for  discussion  in  these  columns  we  received  a 
reply  from  an  engineer  who  made  the  following 
statement  in  the  course  of  his  letter : 

"The  European  War  is  the  subject  which  is  , 
engaging  the  attention  of  ever3'one  just  now,  and 
it  is  being  discussed  to  such  an  extent  that  noth- 
ing appears  to  remain  for  a  technical  journal  to 
deal  with." 

We  are  sure  our  correspondent  will  not  be  offended 
if  we  use  his  letter  as  a  text  for  a  few  observations. 

No  one  can  deny  that  the  War  is  absorbing  our 
attention,  for  most  of  us  have  some  close  connection 
with  it.  But  while  our  energy,  our  talents  and  our 
knowledge — individually  and  collectively — are  at  the 
disposal  of  our  Country  to  carry  on  the  present  ter- 
rible conflict  to  a  victorious  issue,  it  must  not  be  for- 
gotten that  there  also  remains  a  civil  duty  to  perform. 
While  our  young,  able  and  valiant  men  are  fighting  at 


the  front,  those  who  remain  at  home  are  carrying  on 
a  highly  important  duty,  for  the  men  at  the  front 
cannot  continue  to  fight  unless  those  who  have  to  re- 
main behind  support  them. 

Further,  technical  journals  are  concerned  in  the 
War  quite  as  much  as  the  "dailies."  The  daily  papers 
and  their  readers  are  interested  in  the  social,  military 
and  political  features  of  the  campaign.  By  political 
we  mean  international  politics,  for  in  the  British  Em- 
I)ire  to-day  there  can  be  but  one  class  of  politics,  and 
that  is  to  drive  the  War  to  a  glorious  conclusion.  The 
technical  press  also  is  interested  in  personal  exploits 
and  in  international  competition  for  supremacy,  but 
its  horizon  is  more  extensive,  for  it  is  concerned  in 
the  wonderful  developments  of  the  science  and  art  of 
war.  In  some  anomalous  way  war  is  instrumental  in 
producing  many  scientific  achievements  that  would 
otherwise  be  left  untouched.  Many  of  the  things  we 
enjoy  at  the  present  time  are  the  products  of  war  or 
war  preparations.  Explosives,  for  instance,  were  not 
used — although  the  Chinese  had  discovered  gunpowder 
centuries  before — until  the  soldiers  in  the  16th  cen- 
tury wanted  to  destroy  fortifications,  and  since  then 
the  use  of  explosives  has  been  extended  to  almost 
every  field  of  civil  and  military  operations.  Even  to- 
day the  production  of  higher  explosives  is  the  demand 
of  the  hour.  We  need  guns  which  will  outmatch  the 
enemy's  guns.  Submarines,  which  were  scoffed  at  a 
few  years  ago  have,  through  the  ingenuity  induced  by 
war,  been  converted  into  machines  of  hellish  destruc- 
tiveness. 

We  need  not  follow  along  the  line  of  the  develop- 
ment of  destructive  science  and  art.  It  will  pay  us 
also  to  study  the  constructive  side  of  war. 

Expedition  is  the  essence  of  miHtary  success.  Speed 
counts,  and  anything  and  everything  which  military 
men  can  utilize  to  expedite  their  operations  is  used. 
F.xpense  is  not  considered :  it  is  almo.st  forgotten  ;  and 
if  any  machine  or  device  can  be  brought  in  to  execute 
field  work  in  less  than  the  ordinary  time,  or  add  to  the 
efficiency  of  the  men,  it  is  commandeered.  In  the 
manufacture  of  shells  and  guns,  in  the  improvement 
in  quality  of  materials,  in  the  invention  of  devices,  im- 
plements and  combinations,  and  so  on,  it  is  ever  a  race 
for  the  best.  Never  previously  was  the  demand  for 
superiority  .so  great  as  it  is  now,  and  never  before  in 
the  history  of  the  world  has  there  been  such  a  colos.sal 
demand  for  brains — brains  to  direct,  brains  to  invent 
and  improve,  brains  to  rivet  pubHc  attention  on  the 
need  of  the  moment,  and  brains  to  lead. 

The  technical  journals  have  an  important  function 
to  fulfil  at  all  time.  They  should  be  the  very  heart 
and  sinew  of  the  professions  and  trades,  focu,ssing 
thought  on  the  best,  encouraging  new  developments 
and  advocating  new  ways,  discussing  the  uses  of  var- 
ious machines  and  materials  in  the  art  of  war.  In 
this  connection  Canadian  technical  journals  are  called 
upon  to  do  their  best,  and  Canadian  scientists  should 
take  a  prominent  part  in  the  research  for  new  and 
better  materials — more  even  than  in  the  past.  Now 
engineers  have  an  opportunity  for  displaying  the  abil- 
ity of  adapting  themselves  to  new  and  strange  condi- 
tions, and  for  acquiring  knowledge  which  will  be 
valuable  at  all  times.  Manufacturers  have  the  chance 
of  showing  the  world  that  their  machines,  implements 
and  materials  are  equal  if  not  superior  to  those  of 
other  countries,  and  that  when  demand  arises  for  some- 
thing different  they  are  ready.  The  war  makes  a  de- 
mand on  almost  every  class  of  manufacture. 

These  columns  are  always  open  for  the  descrip- 
tion of  those  products  which  are  used  on  con.struc- 
tional   work.     The  fund   of  material    available   for  a 
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technical  journal  t<j  deal  with  is  as  abundant  today 
as  ever  it  was.  and  when  considered  from  a  truly  pat- 
riotic point  of  view  there  should  be  a  keener  desire  to 
advance  the  profession  or  business  by  a  thoi-oii^h  dis- 
cussion of  every  topic.  This  will  tend  materially  to 
promote  Canadian  interests  and  ilritish  success. 

It  will  be  a  sad  day  for  this  country  if  we  allow 
the  War  to  be  so  distracting  as  to  remove  from  our 
minds  all  thouf(ht  of  devel(j])ment  or  profj^ress.  The 
country  must  advance,  however  slowly,  in  spite  of  the 
War  and  its  effects,  ov  we  shall  find  ourselves  on  the 
retroj^rade;  and  progress  can  best  be  accomplished 
by  maintaining  a  national,  i)rofessional  and  commer- 
cial sang  froid.  luigineers — to  whichever  branch  they 
belong — ^will  best  serve  their  profession  and  their 
country  by  remembering  the  duty  they  owe  to  their 
fellow-men. 

We  thank  our  correspondent  for  the  opportunity 
of  drawing  attention  to  an  opportune  and  interesting 
subject. 


Accidents  in  Road  Construction 

Tl  I  K  prevention  of  accidents  is  of  the  greatest  im- 
portance to  road  contractors.  It  is  well  recog- 
nized that  freedom  from  accidents,  aside  from 
the  money  saving  and  reduced  premiums,  en- 
ables the  contractor  to  build  up  an  organization  that 
is  more  efficient  because  it  has  confidence  in  itself 
and  in  the  construction  methods  that  are  being  used. 
One  of  the  principle  sources  of  accidents  on  road 
work — and  many  of  them  are  fatal — is  blasting.  J3yna- 
mite  requires  extreme  care  in  handling,  and  should 
be  placed  in  the  exclusive  charge  of  a  safe  and  com- 
petent man.  This  man  should  see  that  the  charges  are 
of  the  proper  size,  and  that  fuses  and  caps,  or  blasting 
machines  and  wiring,  are  in  first-class  condition.  The 
foreman  should  select  a  place  of  safety  and  see  that 
all  the  workmen  reach  it  before  allowing  the  blast  to 
be  fired.  Men  should  be  assigned  to  warn  persons 
passing  near  the  work.  Heavy  rope  mats  and  logs 
i)ound  together  by  chains  are  absolutely  necessary  to 
prevent  flying  debris  in  work  near  cities  and  towns, 
and  their  use  often  pays  in  more  open  country.  In 
one  instance,  a  man  standing  in  his  own  yard  a  (juar- 
ter  of  a  mile  from  where  blasting  was  being  done  on 
road  wotk  without  such  a  mat  was  struck  by  a  small 
piece  of  rock  and  instantly  killed. 

The  most  serious  accidents  are  often  caused  by 
men  returning  to  work  too  soon  after  a  misfire.  Nu- 
merous cases  have  demonstrated  that,  where  fuses  are 
used,  it  is  not  safe  to  venture  near  a  misfire  for  several 
hours.  In  one  instance  several  workmen  were  killed 
by  a  blast  fired  with  a  defective  fuse  which  did  not  go 
off  for  half  an  hour  after  it  had  been  decided  that  all 
danger  was  over,  and  the  men  had  been  sent  back  to 
work. 

h'elling  trees  in  clearing  for  road  work  is  another 
fruitful  source  of  accident,  and  this  work  should  be 
done  carefully  by  experienced  men.  Constant  vigi- 
lance must  be  emjiloyed  to  prevent  accidents  irom 
landslides  in  making  cuts  for  road  work,  h'specially 
is  this  true  where  men  work  on  the  top  edge  of  the 
cut.  i  '} 

Care  should  1)C  exercised  by  men  working  around 
a  steam  shovel,  and  the  foreman  should  see  to  it  that 
the  men  keep  in  the  clear,  and  that  the  shovel  is  pro- 
perly handled  and  kept  on  a  solid  foundation.  Many 
wagon  drivers  i)ecome  too  lazy  or  careless  to  get  down 
from  their  seat    while   their  carts  are  being  loaded. 


IJrivers  should  be  c(jmpelled  to  do  this  by  the  fore- 
man ;  if  they  remain  in  their  seats,  they  are  in  danger 
of  being  struck  by  material  falling  from  the  dipper, 
or  of  being  brushed  off  by  the  dipper  itself. 

Handling  the  materials  u.sed  in  road  making  is  also 
a  prolific  source  of  accident.  Caution  should  always 
be  exercised  to  pile  cement  bags,  paving  blocks  and 
other  inaterial  solidly  so  that  they  will  not  fall  over 
and  injure  some  one.  Loading  and  unloading  oil  bar- 
rels and  other  heavy  objects  should  n<»t  be  attempted 
with  a  green  crew,  as  lack  of  co-operation  by  the  men, 
or  the  misunderstanding  of  an  order,  is  almost  certain 
to  result  in  injury  tf)  some  one. 

Many  accidents  are  reported  each  year  from  over- 
crowding of  the  men  at  work,  or  from  the  carelessness 
of  the  men  where  there  is  plenty  of  room.  The  men 
will  always  go  to  the  point  indicated  by  the  foreman, 
and  will  crowd  themselves  together  without  regard  to 
the  danger  of  striking  each  other,  if  they  think  they 
have  been  ordered  to  d(j  .so.  It  is  well  known  that  the 
man  in  charge  can  get  more  work  out  of  his  men  by 
l)lacing  them  so  that  they  will  ntjt  interfere  with  one 
another,  and  care  should  always  be  taken  to  see  that 
this  is  done. 

Many  accidents  have  been  caused  by  reckless  auto- 
mobile drivers  rushing  at  high  speed  past  points  where 
road  work  is  going  on,  and  either  striking  some  of  the 
workmen  or  throwing  in  the  air  tools  that  have  been 
left  in  the  roadway.  The  roadway  should  at  all  times 
be  ke()t  clear,  and  the  Travelers  Insurance  Company 
suggests  that  contractors  who  suffer  from  the  acts  of 
drivers  of  this  class  erect  solid  barriers  at  each  end  of 
their  work,  forcing  such  men  to  come  to  a  dead  stop 
before  they  are  allowed  to  proceed. 

The  Engineering  of  Poison  Gas  Warfare 

IN  clean  fighting  the  German  is  beaten  every  time, 
comments  our  London  contemporary  and  name- 
sake. The  Engineering  Review.  It  is  only  when 
he  descends  to  methods  forsworn  by  eveni'  civi- 
lized nation — including  his  own  in  the  days  when  it 
was  still  considered  civilized  and  honourable — that  he 
scores  temporary  success.  The  Hun  considers  the  u.«e 
of  poison  gases,  acid  sprays,  burning  oil,  and  the  rest, 
to  represent  the  highest  development  of  scionlilic  \»'ar- 
fare  and  kultur.'  They  do  nothing  of  the  kind,  at  least 
so  far  as  concerns  scientific  warfare.  The  use  of  suffo- 
cating fumes,  molten  metal,  and  burning  oil  date  hack 
to  the  most  barbarous  times  of  mediaevalisnj,  fn.m 
which  the  principles  of  German  'frightfulness"  have 
come  down  unchanged. 

The  twentieth-century  Hun  can  make  more  nox- 
ious gases  than  could  his  forefathers.  He  can  make 
more  of  them,  and  he  can  spray  his  acids  and  his  burn- 
ing oils  a  little  further,  but  he  cannot  do  anything 
which  his  antagonists  cannot  equal  or  excel,  and,  like 
the  whole  policy  and  methods  of  German  warfare,  his 
latest  fiendishncss  presumes  passive  inactivity  on  the 
l)art  of  his  enemies.  Reluctantly  enough,  the  .Mlies 
liave  been  ciunpelled  to  announce  that  they  hold  them- 
selves justified  in  using  wh,-ftever  weapons  are  em- 
ployed against  them  should  circumstances  so  demand. 
Surprised  by  the  use  of  forbidden  means,  the  .'\ll:e.- 
have  suffered  temporary  reverses  in  the  past.  but. 
knowing  such  means  are  to  be  used  against  us.  and 
compelled  as  we  are  to  use  them  in  our  turn,  we  have 
no  fear  for  our  powers  of  defence  and  offence.  The 
assets  of  Germany  were  speed,  numbers,  and  new 
weapons — and  each  of  these  has  passed  its  zenith  and 
dwindles  daily. 
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To  what  extent  the  AlHes  will  make  use  of  these 
weapons  which  Germany's  action  has  literally  thrust 
into  their  hands  depends  solely  on  expediency.  As  to 
our  ability  to  make  and  use  them  there  cannot  be  an 
instant's  doubt.  It  is  but  an  elementary  problem  to 
set  our  chemists  to  produce  chlorine,  bromine,  sul- 
phurous acid,  or  any  others  of  this  dreadful  series  in 
any  desired  quantity.  Cost  is  no  object.  As  a  matter 
of  fact,  it  would  be  relatively  low,  and  one  of  the 
stranf^est  features  of  the  last  twelve  months'  campaign 
has  been  the  use  of  the  simplest,  even  the  crudest, 
weapons  as  effective  auxiliaries  to  artillery,  machine 
j^uns,  and  rifles  of  most  complex  and  costly  construc- 
tion. 

The  flame  projector,  for  instance,  which  has  been 
used  ajj^ainst  barbed  wire,  for  incendiary  purposes  and 
■  — to  the  everlasting  credit  of  German  kultur — against 
men,  is  practically  an  exaggerated  plumber's  blow- 
lamp. A  tank  carried  on  the  operator's  back  contains 
oil  and  compressed  air  in  separate  chambers.  The  air 
is  used  to  eject  a  far-reaching  spray  from  a  jointed  or 
flexible  tube  and — voila  tout! 

Poison  gas  apparatus  is  equally  simple.  If  used  in 
shells  the  latter  are  simply  filled  under  pressure,  and 
burst  by  any  of  the  means  employed  in  other  projec- 
tiles of  similar  calibre.  If  used  from  portable  cylin- 
ders the  latter  are  built  and  filled  as  in  the  case  of 
the  gas  cylinders  regularly  used  for  various  industrial 
purposes,  a  special  distributing  nozzle  and  possibly  a 
protective  lining  inside  the  cylinder  being  the  only 
modifications  required.  Central  generating  plant  and 
distributing  pipes  of  a  permanent  nature  offer  no 
greater  difficulties  to  the  engineer,  though  obviously 
there  is  greater  risk  of  wholesale  disaster  to  the  users 
of  the  apparatus  should  gunfire  damage  the  generator 
or  pipe  system.  Several  contretemps  of  this  nature 
have  already  befallen  the  enemy,  and  bearing  in  mind 
this  risk  and  the  absolute  dependence  upon  atmos- 
pheric conditions  to  carry  gases  liberated  in  the  de- 
sired direction,  it  will  be  seen  that  however  formidable 
poison  gases  may  be  under  some  circumstances  they 
are  not  in  the  same  category  as  artillery  so  far  as  con- 
cerns certainty  and  flexibility  of  action. 

Asphyxiating  shells  combine  the  distinctive  fea- 
tures of  poison-gas  warfare  with  the  accurate,  long 
range  action  of  artillery  fire,  whilst  eliminating  many 
of  the  risks  to  the  user.  In  one  sense  lyddite  and  mel- 
inite sliells  are  asphyxiating,  for  on  explosion  they 
emit  volumes  of  nitric  oxides  which  are  poisonous,  but 
the  main  effect  of  these  shells,  and  that  for  which  they 
are  designed,  is  the  explosive  effect.  The  poison  cloud 
formed  by  bursting  many  lyddite  shells  in  a  limited 
area  does  not  contravene  the  articles  of  the  Hague 
Convention,  and  is  very  different  from  the  cloud  pro- 
duced by  shells  which  explode  only  to  liberate  their 
asphyxiating  contents. 

It  would  not  be  politic  to  discuss  in  too  great  de- 
tail the  nature  and  manufacture  of  the  various  poison 
gases  which  have  lately  been  used.  Gases  from  burn- 
ing sul])hur,  pitch,  and  charcoal  were  employed  before 
the  Christian  era,  and  their  use  has  been  revived  by 
the  pagans  of  to-day.  In  addition,  bromine  and  chlor- 
ine have  been  emi)loyed,  the  latter  a  by-product  in  the 
electrolytic  manufacture  of  caustic  soda.  We  have 
shortage  of  neither  means  nor  material  for  manufac- 
turing any  desired  quantity  of  any  asphyxiant.  Whilst 
poison  gas  is  in  modern  warfare  a  new  weapon,  it  is 
not  one  which  will  win  the  war  for  either  side.  Like 
every  weapon,  it  will  cause  casualties,  and  those  unfor- 
tunately of  a  particularly  distressing  natiu'e — so  dis- 


tressing, in  fact,  that  the  Allies  would  never  have 
taken  up  its  use  save  in  self  defence — but  there  are 
means  of  defence  against  it,  and  the  weapon  is  by  no 
means  infallible. 

The  use  of  fans  or  compressed  air  jets  may  protect 
particular  points.  The  u-se  of  compressed  air  shells  or 
shells  containing  counteracting  gases  may  disperse  or 
neutralize  clouds  of  gas,  possibly  with  incidental  ex- 
tensive explosion,  but  the  chief  onus  of  defence  lies 
with  the  respirator.  Though  the  materials  are  not 
those  of  everyday  engineering,  it  is  the  activity  and 
products  of  the  engineer  which  have  made  possible  the 
speedy  manufacture  of  respirators  in  adecjuate  num- 
bers. A  large  scale  poison  gas  attack  may  make  con- 
ditions unbearable  twenty  or  thirty  miles  away  if  pro- 
per defensive  precautions  be  not  taken,  but,  given  the 
latter,  the  gas  is  relatively  ineffective.  For  instance, 
in  a  great  attack  towards  the  end  of  May,  when  a 
poison  cloud  40  ft.  high  was  produced  over  our  lines, 
the  latter  remained  intact.  In  short,  poison  gas,  now 
it  is  expected,  can  be  dealt  with  suitably  by  the  Allies, 
whilst  the  German,  whose  resources  both  of  mind  and 
material  are  distinctly  limited,  may  live  to  rue  the  day 
on  which  he  added  physical  to  moral  poisoning  of  the 
air. 


F.AILURES  in  the  use  of  any  new  material  or 
method  of  construction  are  of  the  utmost  im- 
portance, because  a  proper  study  of  the  nature 
of  the  failure  will  do  more  to  put  the  novelty 
on  a  sound  basis  than  a  hundred  partial  successes.  A 
case  in  point  has  just  occurred  under  the  Epsom  Ur- 
ban District  Council,  and  is  reported  by  the  London 
Sanitary  Record.  A  large  storm  relief  sewer  of  rein- 
forced concrete  tubes,  said  to  weigh  21  cwt.  each,  has 
just  been  laid  in  a  deep  trench  alongside  the  foot  of  a 
railway  embankment,  and  fourteen  of  them  are  now 
found  to  be  cracked  horizontally.  The  question  is, 
what  is  the  cause  of  the  cracks?  The  tubes  were  made 
by  an  experienced  firm  and  tested  at  the  works  before 
delivery.  One  cracked  at  a  pressure  of  six  tons,  but 
this  was  considered  to  be  due  to  its  "green"  condition, 
having  only  been  made  about  three  months.  Others 
bore  eight  to  twelve  tons  without  being  affected.  The 
specification  is  said  to  have  required  them  to  bear  a 
load  of  eighteen  tons,  but  it  is  not  stated  whether  this 
load  was  applied. 


TO  move  a  dragline  excavator  over  soft  material 
where  the  bucket  would  not  hold,  the  Winni- 
peg Aqueduct  Construction  Company  turned 
the  machine  around,  hitched  the  bucket  to  a  ^^li 
chain  run  through  the  bed  of  the  excavator  and  fas-  ^1' 
tened  to  the  front  edge  of  the  advance  platform  sec- 
tion, and  moved  the  excavator  by  backing  it  up.  Ac- 
cording to  the  Excavating  Engineer,  the  machines 
that  were  moved  in  this  fashion  were  being  operated 
in  muskeg  swamps.  To  pull  them  ahead  in  the  usual 
way  by  casting  the  bucket  out  in  front  of  the  machine 
required  digging  away  4  to  6  ft.  of  this  soft  vege- 
table mold  before  the  underlying  clay,  in  which  the 
bucket  could  get  a  firm  hold,  was  reached.  In  prin- 
ciple the  method  is  the  same  as  that  often  employed 
to  move  traveler  derricks,  where  the  load  line  is  at- 
tached to  the  track,  and  the  engineer  booms  down 
and  picks  up  his  load,  backing  up  the  traveler.  In 
each  case  the  weight  on  the  track  or  platform  of  the 
rig  being  moved  furnishes  sufficient  anchorage  to  hold 
the  pull  needed  to  make  the  move. 
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"Patriotism   in   Awarding    Contracts 

Wherein  a   Number  of   Representative  Firms,  Readers  of  this  Journal, 

Criticize  the   Part  of  a  Toronto  Departmental    Store  in    Failing 

to  Recognize  Its  Responsibilities  to  Canadian  Contractors 


A   Matter  for  the   Builders'  Exchange 

ICditor,  The  Contract  Record: 

We  are  heartily  in  sympathy  with  your  views  regarding 
the  Rcgina  contract,  and  we  hope  that  the  matter  will  re- 
ceive the  attention  it  should  through  your  periodical. 

It  is  not  hard  to  find  instances  paralleling  the  one  at 
Kegina.  In  many  cases  work  has  been  let  to  foreign  firms 
while  our  old-established  concerns,  purely  Canadian  in  com- 
position, have  not  been  given  a  chance  to  compete. 

We  niiRht  suggest  that  this  matter  be  taken  up  1)y  the 
Winnipeg  Huilders'  Exchange,  where  no  douljt  a  resolution 
could  be  obtained  voicing  the  opinion  of  the  contracting 
comnuinity  in  general. 

Yours  truly, 

C.  W.  SHARP  &  SON. 
Winnipeg,  August  28,  1915. 

Problematical  Profits 

Editor,    The    Contract    Record: 

Naturally  we  are  sorry  to  see  work  given  to  U.  S.  con- 
tractors unless  it  is  impossible  to  get  it  done  by  Canadian 
firms,  but  as  we  have  not  heard  The  Robert  Simpson  Com- 
pany's side  of  the  story  we  hesitate  to  commit  ourselves. 

As  far  as  aflfecting  labour  or  material  is  concerned,  we 
do  not  think  that  this  is  an  important  factor.  It  is  hardly 
likely  that  the  contractors  would  think  of  importing  labour 
and  paying  railway  fares  except  in  a  few  special  cases;  and 
naturally  they  will  buy  local  material  if  it  is  cheap;  so  that 
neither  the  mechanic  nor  the  material  man  should  suffer. 
To  our  way  of  thinking,  the  matter  resolves  itself  into  the 
amount  of  money  leaving  the  country  and  going  into  the 
pocket  of  an  American  concern.  This  amount  would  be  the 
IHofit  on  the  contract — and  of  course  profits  arc  usually 
problematical. 

Yours  truly, 

A  CANADIAN  FIRM. 
♦       ♦       ♦ 

A  Letter  Which  Gives  Interesting  Details 

Editor,   The   Contract   Record: 

We  cannot  commend  too  highly  the  manner  in  which 
you  have  treated  the  subject  of  the  Regina  contract.  The 
Robert  Simpson  Company  undoubtedly  depend  upon  the 
Canadian  buying  pnblic  for  their  profit,  and  it  appears  to  us 
to  be  a  very  short-sighted  policy  for  them  to  imagine  that 
their  business  can  be  increased  or  bettered  in  any  way  by 
denying  Canadian  contractors  the  privilege  of  tendering  on 
their  Regina  building.  Any  firm  whose  business  is  located 
in  Canada  .should  realize  that  their  business  will  be  greatly 
improved  by  the  success  of  Canada  as  a  whole.  We  do  not 
take  the  narrow  stand  that  a  wall  should  be  built  around 
Canada,  and  that  outside  firms  should  be  excluded  entirely, 
but  we  do  say  that  such  firms  and  Canadian  firms  should  be 
allowed  to  compete  on  a  legitimate  basis,  and  that  all  things 
being  equal  the  Canadian  firms  should  receive  the  preference. 
This  should  apply  to  any  line  of  business,  and  much  more 
so  to  an  enterprise  which  depends  upon  the  Canadian  public 
for  its  trade. 

The  Robert  Simpson  Company  cannot  have  had  any 
good  business  reason  for  handling  their  letting  in  such  a 
manner.     Your  editorial  states:  "The  explanation  was  forth- 


coming that  it  was  first  the  Simpson  Company'*  intention  to 
give  the  work  to  an  Eastern  contractor  who  had  done  satis- 
factory work  for  them  previously,  but  later  that  it  had  been 
decided  to  allow  three  Rcgina  contractors  to  figure,  and  that 
these  would  have  the  preference." 

As  an  indication  of  the  exceeding  fairness  (?)  of  the 
Robert  Simpson  Company  and  their  great  desire  to  favor 
Canadian  firms,  we  might  say  that  on  July  26th  a  representa- 
tive of  the  successful  contractor  appeared  in  the  city  of 
Regina  and  requested  prices  on  various  materials,  stating 
that  he  was  not  making  up  an  estimate,  but  that  he  was  ready 
to  give  orders  for  all  materials  immediately  upon  his  return 
East;  and  that  he  would  commence  operations  on  the  build- 
ing the  first  week  in  August.  The  latter  part  of  the  same 
week,  the  Robert  Simpson  Company's  agent  issued,  over  a 
period  of  two  days,  two  incomplete  blue-print  plans  of  the 
building,  a  brief  outline  of  the  proposed  specifications,  and  a 
photograph — supposed  to  represent  the  type  of  building. 

On  July  29th,  at  5.55  p.m.,  the  last  sheet  of  incomplete 
specifications  was  delivered  with  a  letter,  stating  that  ten- 
ders were  to  be  in  the  hands  of  the  Robert  Simpson  Company 
at  Toronto  on  Monday,  August  2nd,  and  that  the  contract 
would  be  awarded  August  3rd. 

It  is  evident  from  this  that  no  contractor  could  design 
the  building,  as  was  desired,  and  submit  strain  sheets,  also 
required,  in  the  time  allowed.  It  is  significant  that  although 
the  Robert  Simpson  Company's  agent  stated  that  no  archi- 
tect had  been  employed,  no  plans  had  been  drawn  and  no 
contract  let,  yet  the  Chicago  architect  was  in  the  city  of 
Regina  on  or  about  July  26th  in  consultation  with  the  Simp- 
son Company's  agent  and  the  representative  of  the  success- 
ful Chicago  contractor;  and  it  is  interesting  that  the  building 
is  being  constructed  in  accordance  with  the  original  informa- 
tion supplied  by  the  Chicago  contractor's  representative  and 
not  in  accordance  with  the  fake  plans  and  specifications  sup- 
plied three  or  four  of  the  Regina  contractors  by  the  Robert 
Simpson    Company's    agent. 

It  would  appear  that  there  were  two  sets  of  plans  in 
existence:  one  for  an  all-concrete  building  with  a  rubbed 
concrete  finish,  and  another  for  reinforced  concrete  skeleton 
with  brick  curtain  walls,  or  brick  and  tile  curtain  walls.  It 
would  appear  that  the  Robert  Simpson  Company  attempted 
to  satisfy  local  sentiment,  which  favored  letting  the  con- 
tract to  a  local  contractor,  by  requesting  tenders  on  a  date 
they  knew  would  not  allow  intelligent  tenders  to  be  pre- 
sented by  Canadian  contractors. 

Had  the  Chicago  contractor  submitted  a  tender  on  the 
same  basis  as  the  Canadian  contractors,  we  could  not  severe- 
ly criticize  the  letting  of  the  contract  to  an  outside  firm, 
although  the  difference  in  prices  should  have  been  consider- 
able to  justify  bringing  in  a  foreign  contractor. 

In  contradistinction  to  the  Robert  Simpson  Company's 
action  is  that  of  the  Ford  Motor  Company  of  Canada.  Lim- 
ited, who  this  week  received  tenders  from  a  great  number 
of  Canadian  contractors.  We  do  not  know  whether  any 
contractors  from  the  States  submitted  tenders  on  the  pro- 
posed Ford  building,  but  we  do  know  that  both  the  Ford 
Motor  Company  of  Canada  and  their  engineers.  Messrs. 
Wells  &  Gray,  of  Toronto,  have  afforded  every  facility  (in 
the  limited  time  they  had  at  their  disposal)  to  contractors 
desiring  to  tender.  From  the  manner  in  which  the  plans  and 
specifications  were  drawn,  and  from  the  correspondence  be- 
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tween  the  parties  involved,  it  is  evident  that  the  contract  -^ill 
be  let  on  a  fair  and  square  basis;  and  we  do  not  believe  that 
any  contractor  will  have  occasion  to  feel  that  his  tender 
was  not  given  full,  careful  and  honest  consideration. 

We  cannot  refrain  from  joining  in  the  hope  that  the 
Robert  Simpany  Company's  venture  will  be  attended  by  scant 
success,  for  we  cannot  see  that  they  have  deserved  the  pat- 
ronage of  those  interested  in  furthering  the  development  of 
Canadian  business  and  Canadian  industry.  No  explanation 
they  can  make  will  ever  eliminate  the  fact  that  Canadian  con- 
tractors were  non  persona  grata  with  the  Robert  Simpson 
Company,  Limited. 

Yours  very  truly, 

WESTERN  CONTRACTOR. 


Patriotism  and  Business 

Editor,  The  Contract  Record: 

We  are  in  general  accord  with  the  principles  outlined  in 
your  editorial  article  "Patriotism  in  Awarding  Contracts." 
It  is  surprising  that  a  firm  like  the  Robert  Simpson  Com- 
pany, who  get  every  cent  of  their  income  from  Canadian 
mechanics  and  Canadian  workmen,  should  have  the  nerve  to 
let  contracts  to  outside  parties.  Evidently  some  kind  of 
pressure  was  brought  to  bear  against  the  interests  of  Cana- 
dian contractors.  Sufficient  information  about  the  proposed 
building  was  not  forthcoming,  and  firms  who  would  have 
been  interested  in  the  undertaking  had  no  opportunity  of 
figuring. 

One  would  imagine  that  a  firm  like  the  Simpson  Com- 
pany would  have  realized  by  this  time  that  by  giving  con- 
tracts to  Canadian  firms  they  help  Canadian  workmen  to 
keep  their  jobs,  and  that  the  workmen  in  turn  give  their 
money  to  the  Simpson  Company,  which  enables  them  to 
keep  their  employees  in  their  jobs.  Patriotism  apart,  surely 
it  is  only  a  matter  of  good  business  for  us  to  keep  as  much 
money  in  the   country  as  possible. 

Yours    truly, 

R.   M.   ROY.- 

Hamilton,    August    31st,    1915. 

*     •  *        * 

The  Matter  of   Plant  and   Equipment.     Was  Duty 
Paid  on  the  Plans? 

Editor,   The    Contract   Record: 

It  may  be  of  interest  to  state  that  the  successful  Chicago 
contractor  for  the  Simpson  Company's  building  at  Regina 
has  rented  most  of  his  equipment  from  local  contractors, 
who  were  given  no  opportunity  to  submit  tenders  on  the 
construction  of  the  building. 

This  brings  up  a  point  as  to  whether  the  contractor 
when  purchasing  plant  and  equipment  is  buying  this  for  his 
own  use  or  whether  he  is  buying  it  with  the  idea  of  leasing 
it  to  competitors.  Plant  and  equipment  are  part  of  a  con- 
tractor's capital,  and  we  believe  that  as  a  business  proposi- 
tion it  is  very  poor  policy  for  a  contractor  to  supply  com- 
petitors with  capital. 

A  wrong  conception  of  plant  and  equipment  investment 
has  been  the  reason  of  many  a  contractor's  "going  broke." 
The  fact  remains,  however,  that  the  Robert  Simpson  Com- 
pany's contractor  has  been  very  successful  in  receiving  pre- 
ferential treatment  and  in  securing  contractors'  plant  at  a 
nominal  cost,  thereby  saving  plant  investment  and  freight 
charges. 

It  occurs  to  us  to  enquire  whether  duty  was  paid  on  the 
plans  and  specifications  for  this  building  when  entering  Can- 
ada.    If  not,  WHY  NOT? 

Yours  very  truly, 

CONTRACTOR. 

*0r  The  Hamilton  Bridge  Works  Oompany,  Limited. 


Many  Canadian  Contractors  Could  Have  Fulfilled 
the  Requirements 

Editor,   The   Contract    Record: 

From  the  viewpoint  of  the  contractor  it  is  regrcttaljle 
that  The  Robert  Simpson  Company,  in  awarding  the  con- 
tract for  the  construction  of  their  Regina  branch,  should 
have  chosen  a  builder  from  the  ranks  of  our  U.  S.  competi- 
tors. The  Canadian  contractor  suffers  directly  from  the  loss 
of  work,  and  indirectly  is  injured  in  reputation.  Naturally 
the  public  wonder  why  when  they  see  a  U.  S.  firm  chosen 
for  this  work.  At  the  present  time  a  large  contract  would 
be  a  boon   to  any  contractor. 

To  judge  from  your  editorial,  it  would  appear  that  from 
the  first  the  Simpson  Company  had  made  up  their  mind  to 
award  the  contract  to  a  certain  builder.  For  this  we  cannot 
blame  them,  if  the  business  reasons  for  making  such  a  choice 
outweighed  the  reasons  for  allowing  a  public  competition, 
or  for  allowing  a  competition  between  a  set  of  selected 
Canadian  contractors  and  a  set  of  U.  S.  contractors.  Per- 
Iiaps  they  were  afraid  of  the  unsavoury  conditions  which 
appear  to  exist  in  Winnipeg  contracting  circles,  or  perhaps 
the  U.  S.  firm  far  underbid  the  local  Canadian  concerns  who 
were  so  fortunate  as  to  be  large  enough  and  of  sufficient 
repute  to  be  asked  to  figure  on  the  work.  U.  S.  contractors 
have  a  knack  of  underbidding  Canadians.  Labour  costs 
more  in  the  U.  S.,  but  I  believe  that  unit  costs  are  less. 
Canadian   unit   costs   are   fairly   high. 

Many  U.  S.  firms  that  try  a  hand  in  Canada  are  not 
familiar  with  local  conditions.  Their  experience  is  illus- 
trated by  what  my  esteemed  friend  John  Quinlan,  one  of 
Montreal's  best  contractors,  says.  He  will  tell  you  that  he 
has  seen  them  "come  in  in  the  parlour  car  and  go  out  in 
,  the  caboose."  Perhaps  the  apparent  difference  in  the  bids 
"looked  good"  to  the  Simpson  Company,  and  they  decided 
to  keep  the  money  for  other  purposes;  or  perhaps  . 

But  why  speculate?  We  cannot  judge  the  Simpson  Com- 
pany Justly  until  all  the  facts  are  disclosed  by  them,  and 
such  a  frank  disclosure  is  not  at  all  likely  to  be  made,  nor 
is  it  to  be  expected. 

As  far  as  the  Canadian  workman  is  concerned,  I  doubt 
that  he  may  be  seriously  injured.  The  U.  S.  contractor  will 
not  import  an  army  of  workmen:  he  will  employ  local  labour 
as  far  as  it  is  good,  efficient,  and  productive;  and  he  will  pay 
standard  wages,  if  I  know  anything  about  Unionism.  He 
will  buy  local  material  when  procurable  and  suitable,  and 
he  will  supply  the  other  materials  as  specified  by  the  archi- 
tects— and,  by  the  way,  who  are  the  architects?  The  U.  S. 
contractor  will  send  his  foremen  and  "supers"  to  Regina, 
where  they  will  spend  their  money  and  be  for  the  time  being 
at  least  true  immigrants.  Should  our  competitor  from  over 
the  border  lose  money  on  the  job  it  is  fair,  to  assume  that 
he  would  leave  more  money  in   Canada  than  he  took  out. 

As  a  business  proposition  it  is  an  old,  old  question.  I 
have  heard  the  matter  discussed  for  years.  It  is  the  same 
problem  as  that  of  the  large  city  contractor  versus  the  vil- 
lage builder,  which  in  itself  is  a  matter  of  ill-feeling  from 
one  end  of  Canada  to  the  other.  In  the  days  of  our  pros- 
perity it  did  not  matter  so  much.  Now  that  the  lean  years 
are  here  it  becomes  a  subject  for  debate. 

For  myself,  I  think  it  is  unfortunate  that  this  contract 
was  not  awarded  to  a  Canadian.  It  is  wrong  if  good  Cana- 
dian contractors  were  not  allowed,  or  asked,  to  bid  on  the 
work.  At  a  time  like  this  we  need  to  help  each  other,  anJl 
as  far  as  possible  to  spare  the  keen  cut  of  the  sharp  knife 
of  business.  The  Simpson  Company  need  us;  we  need  the 
Simpson  Company;  and  unless  there  be  some  good  reasons 
for  their  not  doing  so,  the  Simpson  Company  should  have 
awarded  the  contract  to  a  Canadian  firm.  There  are  many 
good    Canadian    contractors — many     in     each     province— and 
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withmit  doubt  one  of  them  could  have   fullllled   the   re(i\iirc- 
iiKiits  of  the  Simpson   Company. 

Yours  truly, 

A.    F.    BYEKS. 
Montreal,   Aug.   :!(),    lOir). 

*        *        ♦ 

Do  Canadian  Contractors  Tender  on  U.  S. 
Department  Stores  ? 

Editor,  The  Contract  Record: 

We  concur  in  the  views  expressed  in  your  article  re- 
lating to  The  Robert  Simpson  Company's  proposed  new 
building  at  Regina,  and  the  award  of  the  contract  to  a 
Chicago  firm. 

It  is  time  some  publicity  was  given  to  matters  of  this 
kind.  One  cannot  help  contrasting  the  action  of  the  Simp- 
son Company  with  the  actions  of  the  head  of  that  firm's 
chief  competitor — it  is  not  necessary  for  us  to  mention  his 
name.  We  feel  quite  sure  that  if  it  were  necessary  for  him 
to  build  an  addition  to  his  stores,  factories  or  warehouses 
he  would  not  go  to  the  United  States  to  find  a  "competent" 
contractor  to  perform  the  work.  It  was  not  necessary  foi 
The  Robert  Simpson  Company  to  go  across  the  border,  as 
there  is  an  abundance  of  well-qualified  and  financially  able 
contractors  in  Winnipeg  and  the  West — men  pre-eminently 
fitted  to  handle  the  work  on  account  of  their  experience  with 
soil  conditions. 

To  our  knowledge  there  have  been  three  large  contracts 
for  buildings  such  as  the  one  in  question  awarded  this  year 
in  the  Prairie  Provinces.  One,  in  which  the  undertaking 
was  financed  with  French  capital,  was  awarded  to  a  Winni- 
peg firm;  another,  financed  with  U.  S.  capital,  was  awarded 
to  another  Winnipeg  firm;  and  the  one  under  discussion, 
financed  with  Canadian  capital,  was  awarded  to  a  U.  S.  firm. 
How  consistent! 

Would  Marshall  Field,  or  Siegel  Cooper,  or  the  heads 
of  any  U.  S.  Departmental  stores,  large  or  small,  listen 
to  a  Canadian  contractor  if  he  went  to  Chicago  or  some  other 
city  for  the  purpose  of  tendering  on  the  construction  of  re- 
newals or  additions  to  their  stores  or  factories?  There  is 
but  one  answer,  even  in  normal  times.  Why,  then,  should 
Canadians  award  their  contracts  to  U.  S.  firms  in  such  times 
as  these? 

We  are  informed  by  a  reliable  Regina  contractor  that 
even  the  local  firms  did  not  get  a  chance  to  tender  on  this 
work,  and  that  apparently  the  contract  was  fixed  for  the 
Chicago  firm.  A  bad  feature  of  such  awards  is  that  prefer- 
ence is  given  to  U.  S.  materials,  and  that  in  this  way  Cana- 
dian factories  lose  l)usiness — and  by  direct  purchase  the 
agent  or  middleman   is  deprived  of  his  commission. 

Your  censure  is  well-deserved,  and  the  matter  should 
receive  wide  publicity. 

Yours  truly, 

CHAS.  CURTIS.* 
Winnipeg.   .August   :u),    lill.';. 


Concrete  is  still  frequently  used  in  the  most  hap- 
hazard manner,  proportions  being  given,  and  even 
specified,  as  4  to  1,  6  to  1,  8  to  1  and  so  on.  Ferro- 
concrete thus  calls  attention  to  the  subject: — "In  the 
l^resent  day  proportions  of  cement,  sand  and  aggregate 
are  almost  inxariahly  specified  separately  for  impor- 
tant work.  l)iit  it  is  to  be  feared  that  a  good  deal  of 
concrete  used  in  ordinary  building  construction  is  iire- 
pared  on  the  hypothesis  that  gravel,  and  notably 
Thames  ballast,  consists  of  particles  of  sand  and  peb- 
bles so  iTii.xed,  naturally,  that  they  are  suitable  for 
concrete,  without  separation  and  remixing  in  correct 
proportions  to  ensure  the  absence  of  voids  in  the  final 

•deopetary,  HlohnrdHon  Builders,  Limited,  Winnipeg  and  Saskatoon. 


pnjduct.  It  is  not  sufficient  to  tot  tlic  .iss"^K<4te  and 
sand  for  voids  and  then  to  decide  upon  the  amount  of 
cement.  The  first  essential  for  really  good  and  econ- 
omical concrete  is  to  grade  the  aggregate  and  the  sand, 
so  that  each  shall  contain  a  minimum  proportion  of 
voids  and  provide  a  maximum  amount  of  bearing  sur- 
face for  the  particles  of  each  constituent.  The  next 
thing  is  to  determine  the  proportion  of  cement  required 
to  fill  the  whole  of  the  voids  and  to  coat  all  particles 
effectively.  Last,  but  not  least,  the  materials  must  be 
thoroughly  mixed,  preferably  by  machine,  with  a  judi- 
ciously specified  proportion  of  water." 


The   Longest   Rack-Railroad  in    the  World 

A  prime  favourite  among  American  tourists  this 
year  is  the  ascent  of  Pike's  Peak,  in  Color- 
ado. One  train  leaves  the  lower  terminus 
late  in  the  afternoon  and  reaches  the  summit 
in  time  to  witness  the  glorious  spectacle  of  the 
setting  sun,  and,  spending  the  night  at  the  Summit 
1  lotel,  one  is  able  to  view  the  equally  enthralling 
dawn  of  another  day.  One  of  the  most  popular  trips 
is  the  Sunrise  Excursion,  which,  leaving  the  lower 
terminus  at  midnight,  lands  the  travellers  at  the  crest 
in  time  to  see  the  sun  creep  over  the  eastern  horizon. 
This  special  service  has  developed  to  such  a  degree 
that  the  entire  equipment  of  the  railway  has  to  be 
impressed  to  cope  with  the  crowds. 

The  road  is  only  opened  early  in  June,  and  its  con- 
tinuance depends  on  the  severe  snows  which  set  in 
early  in  the  fall.  On  the  upper  five  miles  there  is  fre- 
(|ucntly  snow  falling  in  July,  and  the  road  is  occa- 
sionally blocked,  as  the  snow  packs  very  hard  in  the 
upper  exposed  regions.  Clearing  out  the  snow  is  a 
difficult  operation,  as  there  is  no  mechanical  appli- 
ance which  can  cope  with  the  frozen  layers  of  snow 
and  ice.  Trenches  are  cut  in  the  solid  mass  and  blocks 
about  nine  feet  square  are  transferred  to  a  flat  car. 
,The  train  with  a  load  of  blocks  runs  back  along  the 
line  until  a  ravine  is  reached.  The  blocks  are  then 
slid  off  the  car  and  sent  tumbling  down  the  mountain 
side. 

The  rack-rail  system  in  use  comprises  a  rack  made 
of  Bessemer  steel,  with  the  teeth  cut  from  the  solid 
mass  of  metal.  It  is  built  up  in  lengths  of  80  inches. 
The  rack-track  comprises  two  of  these  rails  laid  side 
by  side  centrally  between  the  outer  metals,  and  set 
about  1 16  inches  apart.  The  rack-rails  are  so  laid  that 
the  joints  of  each  length  do  not  come  in  line,  while  the 
teeth  of  one  is  brought  opposite  the  space  between 
two  teeth  of  the  other.  This  secures  an  even  bearing 
at  all  times,  and  is  conducive  to  smooth  travelling. 

The  railway  measures  a  little  over  30  miles  in 
length,  and  the  gradient  is  844.8  feet  per  mile,  the 
highest  grade  being  25  in  100.  The  sharpest  curves 
are  16  degrees,  that  is,  of  a  radius  of  358  feet.  A  large 
portion  of  the  rails  and  rack  are  anchored  to  the  solid 
rock ;  146  of  these  anchors  are  used  throughout  its  en- 
tire length.  The  highest  point  on  the  mountain  is 
14,147  feet  above  sea  level.  The  railroad  is  the  long- 
est rack-railroad  in  the  world. 


The  pneumatic  method  of  placing  concrete  was 
used  successfully  for  converting  the  mix  2,805  ft. 
through  a  6-in.  pipe  on  the  Mile  Rock  tunnel  work  at 
San  Francisco.  The  compressor  capacity  installed  was 
1.200  cu.  ft.  a  minute,  and  the  receiver  pressure  was 
kept  at  about  115  lb.  a  sq.  in.  This  is  regarded  as  a 
record  for  long-distance  work  of  this  character. 
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The  Largest  Tunnel  in  the  World 

THE  larg^est  tunnel  ever  undertaken  is  that  which 
has  been  partly  driven  at  Marseilles,  France, 
for  the  Marseilles-Rhone  Canal.  The  tunnel 
is  72  ft.  wide  and  the  height  from  the  bottom 
of  the  tunnel  to  the  crown  of  the  arch  is  about  40  ft. 
The  total  length  when  completed  will  be  about  four 
miles,  and  when  its  great  cross-section  is  taken  into 
consideration  in  connection  with  its  length,  the  total 
volume  of  excavation  will  doubtless  be  greater  than 
that  of  any  tunnel  for  traffic  purposes  ever  constructed. 
The  total  amount  to  be  excavated  is  in  the  neighbor- 
hood of  2,500,000  cu.  yd.  Mr.  E.  L.  Corthell,  in  the 
course  of  a  visit  to  notable  engineering  works  in  the 
Mediterranean  countries,  examined  this  tunnel  two 
years  ago  and  gives  a  brief  description  of  it  in  an 
article  abstracted  by    Engineering   News. 

The  accompanying  drawings  show  cross-sections 
of  the  tunnel  and  the  general  method  of  construction. 
A  part  of  Mr.  Corthell's  description  of  the  work  is  as 
follows : 

We  arrived  at  Marseilles  on  Feb.  22,  1915.  Mr.  Batard, 
Chief  Engineer  of  the  Port,  and  Mr.  Bourgougnon,  Chief 
Engineer    of    the    Marseilles-Rhone    Canal    now    under    con- 


study,  projects  and  efforts,  until  the  government  started  to 
build  dikes  to  close  the  smaller  outlets  of  the  delta  and  two 
jetties  at  the  principal  mouth.  But  two  serious  errors  were 
made,  the  jetties  were  too  far  apart  and  the  methods  of  con- 
struction were  too  slow.  The  silt  and  sands  protruded  be- 
yond the  advancing  jetties,  always  in  advance,  the  bar  mov- 
ing outwards  until,  weary  of  "chasing  a  rainbow,"  it  was 
decided  to  build  a  lateral  canal  (Canal  St.  Louis),  about  V/z 
mi.   (5.6  km.)   long  to  debouch  into  the   Gulf  of  Foz. 

The  disappointment  and  its  causes  are  shown,  with 
sketches,  in  my  "History  of  the  Mississippi  Jetties,"  pub- 
lished by  John  Wiley  &  Sons  in  1880.  The  conditions  and 
historp  were  carefully  examined  by  Captain  Eads  at  the 
time  of  his  visit  to  Europe  in  1874  to  learn  the  facts  about 
many  improved  river  mouths,  to  support  his  arguments  for 
the  bill  then  before  Congress  for  improving  the  mouth  of 
the  Rhone  as  an  argument  in  favour  of  the  Fort  St.  Philip 
Canal  from  the  Mississippi  to  Lake  Borgne  and  against  the 
jetty  proposition.  Now,  the  Canal  St.  Louis  is  to  be  prac- 
tically abandoned  and  one  50  mi.  (80.4  km.)  long  is  to  be 
built. 

The  tunnel  is  probably  one  of  the  most  interesting  rock 
tunnels  ever  undertaken  in  that  it  is,  no  doubt,  the  largest 
and  one  of  the  longest  barge-canal  tunnels  in  rock.  The 
tunnel,   lined  throughout  its  nearly  4)/^   mi.   (7.2  km.),  is  33 
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struction,  were  on  the  dock  to  meet  Us  and  take  us  first  in 
Mr.  Batard's  sea-going  launch  about  15  mi.  (8  km.)  along 
the  route  of  the  new  canal,  the  terminus  of  which  is  in  the 
port  of  Marseilles,  straight  to  the  entrance  of  the  tunnel 
now  under  construction  through  the  rocky  bridge  that  sep- 
arates the  Bay  of  Marseilles  from  the  "Etang  de  Bolmon," 
and  thence  along  the  shores  of  the  large  "Etang  de  Berre," 
about  8  mi.  (12.8  km.)  in  all,  thence  along  the  outlet  of  these 
lakes  to  the  "Golfe  de  Foz,"  along  the  northern  shore  of 
that  water  direct  to  ancient  Aries,  following  the  latter  part 
of  the  way  the  course  of  the   Rhone. 

The  total  length.  Port  of  Marseilles  to  the  Rhone  at 
Aries,  is  somewhat  less  than  50  mi.  (80.5  km.).  It  is  built 
to  bring  the  Rhone  River  traffic  from  Lyons  and  above  di- 
rect to  Marseilles.  It  is  being  built  by  the  French  govern- 
ment, with  some  assistance  from  the  Chamber  of  Commerce 
of  Marseilles.  The  large  Rhone  barges  can  then  avoid  the 
dangerous  route  of  25  mi.  (40.2  km.)  around  Cape  Couronne 
from  the  mouth  of  the  Rhone,  or  rather  from  the  mouth  of 
the  St.  Louis  Canal  to  Marseilles. 

Before  describing  the  tunnel,  which  is  the  principal  fea- 
ture of  interest,  let  me  say  that  the  mouth  of  the  Rhone  has 
an  interesting  history.  For  centuries  the  question  of  im- 
proving it  for  the  Rhone   navigation   had  been   a  matter  of 


m.  (72.2  feet)  wide  inside  the  lining,  and  the  crown  of  the 
arch  (nearly  semicircular)  is  9.90  m.  (32^  feet)  high.  The 
depth  of  water  is  to  be  3  m.  (10  feet).  The  plans  illustrate 
the  whole  process  of  excavation,  centering  and  lining,  and 
are  well  worth  the  study  of  tunnel  and  canal  engineers. 

Briefly,  as  the  detail  plans  are  too  extensive  and  numer- 
ous to  be  published  entire,  the  process  is  as  follows:  A 
heading  on  the  left  at  the  base  3  x  3.25  m.  (9.8  x  10.7  ft.), 
then  one  on  the  right  at  the  same  level  and  same  size,  then 
the  enlargement  of  the  two  inward  to  give  room  for  a  track 
and  ditch  for  drainage,  then  a  small  heading  at  the  summit 
of  the  arch,  then  the  enlargement  upward  of  the  two  side 
headings  to  connect  with  the  top  heading,  with  a  staging 
to  receive  the  falling  rock  to  be  dropped  into  small  dump- 
cars  on  the  track,  the  permanent  lining  at  the  same  time 
started  on  each  side,  then  the  enlargement  of  the  excava- 
tion under  the  roof  on  both  sides,  which  gives  a  chance  to 
put  in  heavy  centering  on  short  posts,  resting  on  the  same 
mass  core  of  unexcavated  rock,  then  the  masonry  lining 
over  the  advancing  centering  completed,  the  centering  then 
removed  and   carried  forward  and  the  bench  removed. 

The  work  is  done  by  compressed  air  and  it  has  the 
usual  ventilating  machinery  and  pipes,  compressed-air  pipes, 
drainage    ditches,    etc.      The    rock    is    quite    varied    in    char- 
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acter:  Dolomite  of  the  Upper  Jurassic,  limestone,  sequan- 
nian  (above  the  Jurassic),  and  a  mixture  of  the  two.  Suit- 
able stone  for  the  lining  is  found  in  the  materials  removed 
by  the  tunnel  excavation.  The  contractor  for  the  entire 
work  is  M.  ChaRnaud,  who  has  recently  completed  the 
Loetschberg  tunnel  and  approaches  between  Bern  and  the 
Simplon. 

y\t  the  time  the  scction.s  were  taken  which  are  here 
reproduced  (July  1,  l'^12),  the  tunnel  had  been  com- 
pleted and  lined  for  a  distance  of  600  meters  and  the 
advance  iieadinfj;s  were  driven  500  meters  farther.  It 
is  perhaps  needless  to  say  that  work  upon  the  tunnel, 
as  on  practically  all  other  constructive  engineerinfj 
works  in  the  bellifjerent  coinitries  of  Europe,  is  now 
suspended. 

It  is  doubtful  whether  it  will  ever  be  resumed.  The 
vast  burden  of  debt  due  to  the  war  will  prevent  the 
European  nations  from  embarkinj;^  on  the  construction 
of  any  public  works  not  absolutely  necessary  for  a 
lonjj  time  to  come. 

Ajiart  from  this,  however,  the  i)roposition  to  build 
this  enormous  and  enormously  costly  tunnel,  merely 
to  save  a  few  miles  of  navij.jation  in  the  ojien  Mediter- 
ranean, would  appear  to  be  a  scheme  absolutely  C|uix- 
otic  from  the  economic  ptiint  of  view.  I'robaljly  the 
tunnel  will  take  its  i)lace  with  other  abandoned  en- 
yineeriii';-  dreams. 


straight  and  slightly  reduces  its  diameter,  serious 
trouble  has  been  cau.sed  by  the  clips  becoming  loose 
and  slipping  when  this  precaution  has  been  neglected. 


Wire  Rope  Clips  Should  Be   Put   On   with 
Saddle  Next  Main  Part 

IN  clanii)ini;  the  end  of  a  wire  rojje  around  a  thimble 
all  the  clips  used  should  be  put  on  with  the  sad- 
dle next  the  main  part  of  the  rope,  says  a  writer 
in  The  I'-ngineering  Record.  The  obvious  rea- 
son for  this  is  that  the  saddle  of  the  clip  develops  a 
much  better  grij)  on  the  r()i)e  than  does  the  L'-bolt. 
Most  of  the  strain  in  a  fastening  of  this  kind  is  (jn 
tile  main  part  of  the  rope,  and  very  little  i)ull  exists 
in  the  end  part.  If  the  saddle  of  the  clip  is  clamped 
against  the  main  part,  the  clip  holds  this  part  against 
sliding  j)ast  the  saddle  and  past  the  rough  surface  of 
the  other  jiart.  If  the  clip  is  reversed,  its  grip  on  the 
main  part  of  rope  is  reduced  to  the  friction  of  the 
main  i)art  against  the  end  inirt  of  the  roi)e,  and  to  the 
grij)  of  the  L'-bolt  on  the  main  part.  This  grip  is  ct)m- 
paratively  slight  unless  the  clamii  is  tightened  so  much 
as  to  flatten  the  strands  of  the  rope. 

Users  of  wire  rope  have  recenth'  been  advised  of 
a  convenient  way  of  making  an  eye  at  the  end  of  the 
rope.  The  length  of  the  end  beyond  the  center  oi  tiie 
eye  is  determined  by  the  number  of  clips  rec|uired  by 
the  load,  allowing  several  inches  to  each  clip.  This 
length  is  measured  back  from  the  end  of  the  rope,  and 
the  round  ])art  of  the  thimble  is  tied  to  the  rope  at 
this  jioint  with  wire.  The  rope  is  then  bent  around 
the  thimble  with  another  wire.  The  tirst  clip  put  on 
is  the  one  farthest  from  the  eye.  This  is  tightened, 
and  the  other  clii)s  required  put  on  loosely.  A  strain 
is  then  taken  on  the  rope,  which  ec|ualizes  the  rope 
aroinid  the  eye,  before  the  remaining  clips  are  tight- 
ened u]).  It  is  bad  practice  to  tighten  a  clii>  entirely 
with  one  nut.  This  twists  the  gri'p  of  the  clip  on  the 
cable,  and  is  liable  to  bend  the  clip  and  make  it  worth- 
less. The  nuts  should  be  screwed  up  a  few  turns  at  a 
time  alternatively,  .\fter  a  rope  has  been  in  use  a 
short  while,  it  is  necessary  to  go  over  all  the  clips  ami 
tighten  them  u]).     As  strain  on  the  rope  pulls  it  out 


Fast  Tunnel-Driving  Records  under  the 
Bonus  System 

THE  value  of  the  bonus  system  of  paying  wages 
to  secure  rapid  progress  in  driving  tunnels  is 
the  subject  of  interesting  editorial  comment  by 
The  Engineering  News.  This  .system,  say.s 
our  contemporary,  was  tried  successfully  at  five  re- 
cently built  timnels,  where  high-speed  records  were 
attained.  As  it  was  the  only  important  practice  that 
was  common  to  all  these  contracts,  the  records  made 
can  be  attributed  logically  to  the  bonus  system. 

Deciding  upon  a  reasonable  base  rate — that  is,  a 
rate  of  advance  above  which  a  bonus  is  to  be  paid — 
is  the  first  essential  step  in  applying  this  system  to  a 
job.  Past  performances  and  the  law  of  continuity  are 
the  only  accurate  guides  in  arriving  at  a  decision.  A 
base  rate  may,  in  the  light  of  altered  conditions,  be- 
come obviously  unfair,  in  which  case  it  should  be 
changed.  The  bonus  paid  shcjuld  not  be  excessive,  but 
should  be  liberal  enough  to  be  one  which  doubles 
wages  if  the  rate  of  progress  is  doubted. 

The  principal  saving  effected  through  the  bonus 
system  of  i)aying  wages  comes  through  shortening 
the  time  of  driving  a  long  ttuinel  and  thus  reducing 
the  interest  charges  on  the  work.  The  sooner  it  be- 
comes operative,  the  sooner  it  will  Jjcgin  to  earn  an 
income.  There  is  also  a  saving  to  the  contractor  in 
reduction  of  charges  for  interest  and  depreciation  on 
his  plant  and  bond  and  insurance  payments;  while 
the  saving  in  labor  i)er  linear  foot  of  tunnel  driven 
is  also  considerable.  There  is  very  little  difference  in 
the  cost  t)f  su])plies,  as  this  tends  to  be  nearly  con- 
slant  per  linear  foot  of  timnel. 

The  Mount  Royal  Tunnel  Work 
That  men  ai)preciate  the  opportimity  to  earn  extra 
money  is  shown  by  the  figures  for  the  record  month 
on  the  Mount  Royal  tunnel  work  at  Montreal.  The 
minimimi  or  base  rate  was  14  ft.  (ler  day,  making  the 
total  advance  re(|uired  in  31  days  434  ft.  The  rate 
of  bonus  was  so  ))roi)ortioned  that  the  men  in  the  hole 
would  just  about  double  their  wages  if  they  doubled 
progress,  no  one  outside  ».>f  the  tunnel  partici|)ating  in 
the  bonus.  The  actual  progress  attained  was  810  ft., 
which  gave  the  workmen  in  the  hole  an  85  per  cent. 
addition  to  their  usual  pay.  The  actual  .saving  was 
only  abt)Ut  13  per  cent,  on  the  tunnel  |)ayroll.  but  was 
a  saving  of  nearly  50  per  cent,  on  the  construction 
overhead,  outside  payrolls,  interest,  etc.  I'racticall)' 
all  the  work  on  this  contract  was  on  a  bonus  basis. 

.\n  actual  instance  of  the  effect  »>f  the  bonus  sys- 
tem on  the  industry  of  the  men  is  given  by  Mr.  F.  P. 
lirown,  thief  Engineer  of  the  Canadian  Xorthcrn- 
Montreal  Tunnel  v^  Terminal  Construction.  Seven 
muckers  were  employed  in  the  heading  under  normal 
Conditions,  three  in  advance  throwing  the  muck  back 
from  under  the  bar  and  the  four  other  men  loadiitg 
onto  the  cars  direct.  Mr.  Brown  says  that  normally 
a  mucker  thinks  he  is  doing  a  good  day's  work  when 
he  shovels  7  cu.  yd.  of  loose  muck  into  a  car,  and  that 
leally  this  is  all  that  can  be  expected  of  him.  Dur- 
ing the  record  month  at  the  Mount  Royal  timnel.  how- 
ever, the  four  muckers  who  were  loading  onto  the 
cars  handled  up  to  15  cu.  yd.  per  man  per  shift,  and 
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averaged  over  12  cu.  yd.  In  order  to  appreciate  that 
this  is  probably  a  mucking  record,  it  must  be  remem- 
bered that  nearly  two  hours  were  lost  out  of  the  eight 
in  blasting,  as  two  shots  were  fired  regularly  every 
shift.  On  this  work  a  foreman  never  had  to  hire  or 
discharge  men  during  periods  of  rapid  progress.  If 
a  man  failed  to  do  his  share  of  the  work,  his  comrades 


ran  him  out  of  the  tunnel  and  brought  in  a  better  man 
to  take  his  place. 

In  tunneling  under  the  bonus  system  it  is  impor- 
tant to  guard  against  a  tendency  toward  carelessness 
on  the  ])art  of  the  men  in  their  endeavor  to  make  high 
speeds.  Where  timbering  is  necessary,  it  should  be 
regularly  inspected. 


Various  Systems  of  Factory  Building 


THE  architect  about  to  plan  a  factory  or  works 
needs  to  give  particular  heed  to  instructions; 
for  the  whole  building  and  occupants  when 
complete  constitute  in  truth  a  kind  of  machine, 
whereof  the  workers  are  the  motile  organs  and  the 
structure  the  framing  wherein  motion  takes  place.  He 
should  either  very  carefully  study  the  particular  meth- 
ods of  work  or  manufacture,  or  listen  very  attentively 
to  the  instructions  of  his  clients.  In  work  of  this  na- 
ture the  planner  is  naturally  very  much  under  direct 


dictation  by  men  having  the  special  business  "at  their 
finger  tips."  Rightly,  workers  are  under  careful  pro- 
tection of  the  State,  and,  consequently,  special  .\cts 
greatly  affect  planning.  The  whole  proposition  in  fac- 
tory planning  is  commercial ;  generally  the  greatest 
floor  area  for  the  least  money.  It  is  not  so  much  what 
will  look  well,  architecturally,  but  what  will  work 
well,  facilitating  maximum  production  at  least  cost, 
after  duly  satisfying  all  demands  of  central  and  local 
authorities  and  by-laws. 

The  factory  planning  which  is  demanded  of  the 
architect  is  a  maj^imum  of  works  accommodation  for 
money  outlaid ;  the  greatest  area  for  practical  work 
with  the  least  obstruction ;  but  the  cutting  down  of 
total  area  of  supports  is  not  always  in  harmony  with 
economy  in  first  cost.  Large  spans  add  to  expense  of 
construction.  To  economize  we  need  moderate  spans 
and  more  supports,  so  that  alth(Righ  the  general  de- 
mand is  for  as  much  unobstructed  floor  space  as  uos- 
sible,  unless  it  is  considered  worth  while  to  secure 
floor-area  free  from  obstructing  pillars,  the  centre  sup- 
ports must  be  provided  in  harmony  with  basic  princi- 
ples of  economical  beam  construction.  In  Fig.  1,  to  di- 
vide the  span  A  into  two  parts,  as  Ij,will  make  a  very 
considerable  difference  in  the  cost  of  steelwork,  in  the 
case  of  heavily  loaded  floors.     As  a  rule,  in   factory 


planning,  with  multiple  floors  to  carry  heavy  loads,  in- 
crease of  total  support  area,  within  reason,  reduces 
costs,  since  large  spans  involve  great  increase  of 
weight  of  metal  in  girders.  Moreover,  we  should,  if 
engaged  on  work  immediately  to  be  carried  out,  re- 
member the  trying  times  in  which  we  now  live.  The 
Ijuilding  trade  is  depressed,  business  firms  are,  especi- 
ally where  engaged  with  constructional  steel-work, 
operating  under  great  difficulties,  in  part  owing  to  the 
enormous  demand  for  steel  for  war  purposes.  Plainl}', 
we  cannot  bridge  a  great  void  with  any  kind  of  chance 
girder,  but  we  may,  where  spans  are  moderate,  and 
well  within  the  outside  size  of  stock  rolled  joists,  find 
it  possible  to  get  some  quite  suitable  section  othei 
than  that  we  might  in  preference  select.  Thus,  by  a 
judicious  reduction  of  span,  considerably  economiz- 
ing in  the  first  cost  of  the  building,  we  not  only  save 
engineers'  work  at  a  time  of  extreme  stress  and  pres- 
sure, but  may  get  delivery  of  sections  where  others 
may  be  practically  unobtainable.  The  designer  of  a 
building  requiring  much  steel  must  at  the  present 
time  keep  quite  an  open  mind  as  to  the  sections  he  will 
use.  Bearing,  too,  on  this  question,  is  the  matter  of 
type  of  support,  for  while  cast  columns  need  patterns, 
since  we  can  seldom  hope  to  find  anything  of  this  na- 
ture suitable  in  stock,  stanchion  construction  permits 
of  cutting  from  stock  lengths ;  and  here,  again,  we 
may,  in  what  is  practically  a  famine  time  for  steel- 
work, find,  if  not  exactly  the  section  preferred,  some- 
thing that  will  well  answer  the  purpose.  In  architects' 
work  at  the  present  time  the  brightest  field  is  perhaps 
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factory  and  works  construction  and  addition,  so,  that 
it  may  be  useful  to  point  out  how  a  little  revision  of 
details  of  proposed  construction  may  facilitate  pro- 
gress with  the  work. 

The  choice  of  general  type  of  building  construction 
rests  between  ordinary  mixed  brick  and  steel.  Fig.  1, 
and  B.,  Fig.  3,  genuine  steel-framed  construction.  Fig. 
3,  A.,  with  more  or  less  reinforced  concrete  and  genu- 
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ine  eii  bloc  ferro-concrete.  A  time  like  the  present, 
with  an  extruDidiiiary  demand  for  steel  and  virtual 
conf^cstion  in  every  enf^ineer's  shop  and  sh(jrta)i;e  of 
skilled  mechanics,  should  favour  a  system  like  ferro- 
concrete, employinj<  little  steel  and  that  with  little  or 
no  skilled  labour.  In  weijifhinjj  these  matters  the  type 
of  buildiiifj  must  be  considered.     As  a  rule,  concrete 


.^ 


Tth 


Fig.  3 

construction  is  not  suitable  for  buildings  of  one  storey, 
such  as  engineering  shops,  like  Fig.  4,  and  munitions 
factories.  When  works  are  of  the  low,  ground-floor 
type,  such  as  for  the  industries  mentioned  and  for 
motor-car  factories,  and  when  land  is  cheap  and  plenti- 
ful, first  cost  is  best  studied  by  building  brick  walls 
and  providing  steel  roof  trusses.  The  advantage  of 
reinforced  concrete  construction  is  only  apparent  in 
buildings  of  several  storeys.  The  cheapest  and  most 
quickly  erected  method  of  factory  structure  is  that  of 
light  steel  sections  for  vertical  posts,  light  steel  roofs 
and  enclosure  of  sheet  galvanized  iron,  such  as  has 
been  often  used  for  power  houses  and  for  miscellane- 
ous industries,  and  this  type  is  suitable  where  there  is 
some  urgency  but  not  great  enough  to  demand  tem- 
porary wood  framing.  Various  fireproof  substitutes 
have  of  late  years  been  produced  as  substitutes  for 
galvanized  iron  which,  under  the  best  conditions,  is 
very  short-lived.  Steel  joists  for  posts  spaced  under 
each  roof  truss,  with  roofs  of  steel,  north  lighted,  and 
with  suitable  roof  covering  and  walling  enclosure, 
offer  the  best  and  cheapest  method  where  despatch  in 
erection  is  imjiortant. 

Taking  the  ordinary  substantial  system  of  brick- 
walled  factory  and  warehouse  construction,  this  may 
be  either  with  true  steel  skeleton  or  on  the  older 
method,  vvliere  the  girders  bear  on  the  main  wall,  as 
in  Fig.  1.  In  this  latter  case,  .so  long  as  a  proportion 
of  the  facade  is  pier,  as  C,  P'ig.  1,  the  regulations  admit 
of  any  suitable  kind  of  screen  walling,  D,  vertically 
between  window  openings.  We  cannot  here  do  with 
less  than  '>  in.  of  brickwork,  where  some  ferro-concrete 
designs  cut  down  screen  walls,  i.e..  filling  in  between 
vveiglit-suijporting  i)iers  to  2  in.  For  ordinary  con- 
struction of  two  or  three  floors  we  need  not  employ 
steel-framing,  i.e.,  the  extra  stanchions  built  into 
walls :  but  for  factories  piling  up  storey  upon  storey 
nothing  is  more  suitable  than  genuine  steel  framing. 


Fig.  3,  A,  a  system  of  building  that  gives  a  "tie"  T, 
not  present  in  the  case  of  mixed  construction.  And 
it  cannot  be  said  that  ferro-concrete  is  so  suitable  for 
very  many  storeys,  if  there  are  many  posts,  for  the  de- 
duction from  floor  areas  at  the  lower  storeys  becomes 
a  serious  matter.  It  is  not  yet  shown  that  ferro-con- 
crete is  a  nostrum — a  remedy  for  all  shortcomings  in 
older  building  construction  methods.  The  truth  seems 
to  be  that  for  ferro-concrete  the  work  requires  to  be 
suitable  for  certain  special  constructions,  as  for  cer- 
tain moderate-storied  factories,  where  no  doubt  noth- 
ing is  more  satisfactory ;  and  it  seems  certain  that  a 
plain  shell  of  reinforced  concrete  may  be  put  up  in  the 
neighbourhood  of  4d.  per  cubic  foot,  even  lower  figure.s 
having  been  suggested.  What  the  immediate  future 
of  en  bloc  ferro-concrete  for  works,  factories,  and  ware- 
houses may  be  is  not  easy  to  forecast.  It  is  seldom 
that  an  innovation,  apparently  superseding  all  types, 
actually  does  so,  but  it  takes  its  fitting  place,  compe- 
titive and  older  methods  surviving.  Neither  the  an- 
cient bricks-and-mortar  method,  nor  the  modern  steel 
structure,  has  been  yet  swept  away.  Rushed-up  jobs 
and  factories  are  often  required  in  a  fever  of  haste, 
and  for  such  ferro-concrete  is  not  suitable,  for  its  ulti- 
mate strength  is  a  matter  of  time,  whereas  we  may 
load  up  girders  and  steel  joists  as  soon  as  they  are 
bolted  in  position  and  all  ready  below  for  taking  up 
the  load.  There  is  always  this  obvious  benefit  in  pure 
steel  construction,  -"^gain,  it  should  in  fairness  be 
noted  that  to  compare  the  area  required  by  a  reinforced 
concrete  pillar  with  a  rolled  steel  stanchion  of,  say, 
H  section,  the  area  taken  up  by  this  latter  is  not  the 
net  metal  or  its  cross  section  in  square  inches,  but  the 
rectangle  of  its  flange  by  web  and  flange  depth.  View- 
ing matters  in  this  light,  the  solid  steel  column  is  the 
greatest  saver  of  valuable  floor  area. 

For  the  attachment  of  brackets  carrying  power 
shafting,  undoubted  advantages  and  great  convenience 
attend  genuine  steel-frame  building.  Where  the  fac- 
tory is  heavily  equipped  with  machines  and  new  ones 
frequently  added  the  girders  and  stanchions  may  be 
anywhere  drilled  for  new^  brackets.     In  the  immediate 


^ 
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future  there  would  appear  opportunity  for  all  varieties 
of  facttiry  construction.  Although  we  may  not  adopt 
ferro-concrete  en  bloc,  yet  the  roofs,  bressummers. 
stairs,  and  landings  are  often  most  suitably  made  of 
concrete,  reinforced,  and  the  success  of  the  system  of 
reinforcing  has  stimulated  ingenuity  in  detail,  and  a 
stratum  of  steel  netting,  or  a  few  steel  rods,  is  now- 
good  practice  where  not  long  since  we  should  havo 
put  an  array  of  relatively  heavy  steel  joisting.     For 
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fire-resisting  warehouse  and  factory  construction,  sim- 
ple steel  reinforced  concrete  is  highly  suitable. 

In  London,  the  substantial  factory  building  is  an 
affair  of  brick-and-mortar  e-xteriors,  steel  structure 
preferably  being  used  as  isolated  points  of  support. 
In  this  class  of  work  economy  results  from  careful 
repetition,  planning  in  equal  bays  and  equal  spans  the 
work  of  construction  required  in  the  sho])s,  and  the 
work  of  the  erection  on  the  job  being  thcreb}-  consid- 
erably simplified;  again,  as  tending  to  reduce  the  first 
cost  of  factory  building,  by  using  as  many  equal-sized, 
equal-section,  similarly  connected  stanchions  and  joists 
as  possible,  thus  securing  expeditious  machining  and 
drilling  prior  to  erection.  Further,  in  the  matter  of 
stanchion  design,  the  use  of  a  similar  section,  such  as 
a  10  in.  by  6  in.  R.  S.  J.  consistently  from  the  upper 
floor  downwards,  with  extra  riveted  ])lates  to  give  in- 
creased power  as  the  load  increases  in  the  lower  Hoors, 
as  in  l-'ig.  2,  simplifies  design  and  tends  to  keep  down 
costs.  At  the  present  time,  it  may  be  that  this  prac 
tice,  which  has  often  been  carried  from  basement 
through  many  storeys,  may  not  be  so  conveniently 
l)ractical  as  some  diversit}'  in  sizes  and  sections.  We 
had  best  take  what  we  can  get.  Timber  is  dear,  and 
steel-construction  is  hindered  by  the  war.  Those 
having  immediate  concern  with  works  and  factory 
buildings  might  do  worse  than  fir.st  carefully  ascertain 
how  the  war  has  affected  steel  constructional  engin- 
eering, and  find  how,  before  designing  and  calcidating, 
what  are  the  most  available  sections. 

The  work  of  the  designer  of  factory  or  warehouse 
for  heavy  loads,  to  be  constructed  with  all  regard  to 
first  cost,  whether  in  concrete,  steel,  or  of  ordinary 
building  construction,  commences,  or  early  necessi- 
tates, calculations  for  stresses  and  loads.  The  simp- 
lest procedure  is  to  start  from  the  roof  and  work  down- 
wards, bringing  out  the  net  weight  of  superimposed 
mass  at  the  several  points  of  supi^ort,  as  1.  2,  3  in  hlg. 
2,  at  each  floor  level,  finding  the  ultimate  stress  on  the 
lowest  stanchions  (at  4),  piers  or  columns,  and  .so 
the  pressure  upon  foundations  at  .t.  In  having  all  in- 
dependent of  brick  and  stone  walling,  the  total  load  is 
the  sum  oi  that  ujjon  each  lowermost  stanchion,  and 
for  calculations  such  construction  is  the  simijlest.  The 
whole  load  is  the  construction  itself  plus  the  legally 
imposed,  or  the  "superimposed"  load — ^as  so  many  cwt. 
per  super,  foot.  Economy  is  promoted  by  getting 
evenly-distributed  loads  upon  stanchions  and  pillars. 
Very  considerably  more  metal  is  required  in  steel 
props,  not  having  balanced  loading,  or,  in  other  words, 
not  having  equal  stresses  all  round  the  axis  of  the 
prop.  Not  many  architects  trouble  themselves  with 
the  details  of  steelwork  in  these  days  of  close  special- 
ization ;  but  there  accrues  a  certain  advantage  in  mak- 
ing a  careful  estimate  of  loads  and  stresses  whilst 
plans  are  in  embryo ;  for,  if  such  plans  be  made  finished 
drawings,  the  sizes  of  girders,  joists,  and  stanchions 
or  pillars  will  be  correctly  drawn  from  the  first,  and  in 
the  despatch  and  urgency  with  which  such  buildings 
will  be  erected,  the  draughtsman's  work  will  be  facili- 
tated. 

The  weight  calculations  when  brought  to  ground 
level  give  the  load  on  brick  piers  or  on  stanchion  base- 
plates (4,  Fig.  2)  and  kncnving,  or  assuming,  the  na- 
ture of  the  soil  and  its  power  to  su-fetain  weight,  the 
area  of  concrete  or  grillage  foundations  (as  Fig.  2)  can 
be  determined.  Unless,  therefore,  we  start  away  and 
determine  all  stresses  from  the  time  when  the  plans 
are  settled  and  right  for  completion,  we  cannot  do 
more  than  hazard  suitable  foundation  "design.  In  genu- 


ine steel-framed  buildings  a  special  importance  -d- 
taches  to  stanchion  foundations.  The  whole  stability 
oi  such  structures  is  based  on  unyielding  points  of 
support.  If  any  point  sinks,  a  serie.s  of  eccentric 
stressing  occurs  which  may  be  disastrous.  The  whole 
theory  of  homogeneous  steel  building  construction  is 
based  on  efficient  "tie."  We,  and  our  forefathers,  have 
so  long  in  ordinarj^  building  construction  completely 
ignored  this  that  we  may  be  apt  to  miss  its  importance 
where  a  great  array  of  joists  and  stanchions  is  con- 
cerned. 

If  we  have  drawn  out  a  works  plan  with  sections, 
showing  all  accessory  features,  and  have  decided  the 
thickness  of  walls  in  accordance  with  by-laws,  the 
work  of  making  these  calculations  may  be  commenced, 
and  this  needs  reference  to  the  controlling  building 
Acts.  The  correct  time  for  making  these  calculations 
is  when  the  general  plans  are  wholly  approved  by  the 
client. 


Masonry  Dams 

I\^  building  masonry  dams  for  waterworks  reser- 
voirs the  material  should  be  made  solid  through- 
out. If  rock  is  easily  obtainable  a  good  material 
is  Cyclopean  rubble,  or  boulder  concrete,  formed 
with  cement  concrete  in  the  proportion  of  one  cement, 
two  sand,  and  five  stone.  The  foundation  must  be 
taken  down  to  the  solid  rock  and  be  free  from  all  fis- 
sures (jr  springs.  Any  water  that  may  be  foiuid  on 
the  site  of  the  dam  should  l)e  picked  up  by  pipes  and 
carried  to  the  outside  of  the  wall  as  soon  as  conveni- 
ently may  be,  and  if  the  soil  on  the  upstream  side  of 
the  dam  is  not  water-tight  a  tongue  trench,  6  ft.  wide, 
should  be  formed  along  the  t(je  of  the  dam.  The  cross- 
section  required  for  a  masonry  dam  is  readily  arrived 
at  from  well-known  jirinciples,  by  calculating  the 
thrust  of  the  water,  which  is  a  known  amoinit  accord- 
ing to  the  depth,  and  not,  as  in  the  case  of  retaining 
walls  for  earth,  variable  and  impossible  to  be  accur- 
ately estimated  except  by  great  experience ;  but,  on 
the  other  hand,  changes  of  tem])erature  may  set  up  con- 
siderable stresses  in  masonry  dams.  The  line  of  thrust 
when  drawn  on  the  cross  section  should  fall  within  its 
middle  third,  but  at  the  same  time  consideration  should 
be  had  to  the  pressure  (jn  the  toe  of  the  dain,  and  also 
on  the  outer  face,  to  jjrevent  overturning  by  crushing 
the  material.  The  maximum  compressive  stress  should 
not  exceed  ten  or  eleven  tt)ns  per  square  foot,  and,  as 
an  additional  factor  of  safety,  no  allowance  should 
lie  made  for  the  tensile  strength  of  the  material  on 
the  iiuier  face. 


An  instance  of  the  damage  done  t(j  the  Emdeu  by 
the  Sydney's  shots,  states  the  Ironmonger,  is  to  be 
found  in  one  of  the  mementoes  recently  taken  from 
the  vessel.  It  is  an  c)blong  piece  of  metal,  fairly 
smooth  on  one  side,  but  on  the  other  side  ])resenting 
an  appearance  similar  to  that  of  a  piece  of  jagged  rock. 
It  consists  of  a  portion  of  the  fireproof  safe  of  the  Em- 
den  and  some  silver  dollars  from  a  drawer  of  the  safe. 
The  explosion  must  have  blown  the  dollars  into  the 
steel,  and  the  heat  of  the  flames  which  biu\st  from  the 
vessel  shortly  after  the  explosion  melted  the  whole 
into  a  conglomerate  mass  of  silver  and  steel.  This 
gives  a  very  clear  indication  of  the  ct)nditions  in  those 
l)arts  of  the  shi])  where  the  bombardment  was  most 
felt.  It  does  not  seem  likely  that  much  will  be  saved 
from  those  parts  except  for  the  melting  pot  or  the 
foundry. 
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Vancouver  Lodge  of  Eagles  Occupy 
New  Aerie 

VANC0UV1-:R  Aerie  No.  6,  I'ratcrnal  Order  of 
{•".aj^Ies,  are  now  oeciipyinj^  wliat  is  a<lmitte<l 
to  l)e  the  finest  home  jiossessed  by  any  \  an- 
conver  fraternal  association,  with  liie  i)os- 
sihlc  exception  of  the  Masonic  ( )r(ler.  'I'he  new  Aerie, 
which  is  located  on  llomer  .Street,  between  I'ender 
and  l)iuisnmir  Streets,  was  handed  over  by  tlic  con 
tractors  in  (he  earjy  sprinji^,  but  considerable  work- 
remained  If)  i>e  done  in  the  way  of  interior  finish  and 
decoiatini;.  i'lie  oflicial  o|)eninj^  is  fi.xed  for  Labor 
Day, when  ICa^^les  from  all  jiaits  of  l>ritish  Columbia, 
\Vasiiin};lon,  Idaho  and  ()re.L;()n  will  visit  V'ancou\ci 
for  the  occasion. 

The  building;'  is  of  reinforced  concrete  construction, 
I  50  X  120  ft.,  four  storeys  and  basement.  The  front  is 
finished  on  tlie  j^round  floor  with  Toskcen  Alaska 
marble,  the  up])er  portion  beiiii^  faced  vvitli  com|)osi- 
tion  white  cement  plaster,  set  oft  with  ornamental 
woik.  A  s]K'cial  feature  (sn  the  front  will  be  tin-  fi!;iirc 
of  a  l)ii>   eatrle,  with   spread  of  wini-s  12  feet.     There 
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Vancouver  Eagles'  new  bulldinit. 

will  .ilso  he  an  eaL;le  on  the  top  of  the  tlaj;f-pole.  The 
cost  of  these  tw^o  eatjles  is  over  $500,  and  both  will  be 
.gilded  with  i)ure  gold.  The  ground  floor  and  second 
tloor  are  arranged  for  a  tenant. 

The  two  ui^per  storeys  are  solely  for  lodge  pur- 
poses. The  third  Hoor  has  offices  for  the  secretary  and 
lodge  physician,  rooms  for  an  liagle  Club,  with  l)ig 
billiard  hall,  reading  iiioni,  etc.  .A  small  lodge  hall, 
2H  .\  ,W  ft.,  with  ante-room,  lockers,  etc.,  will  be  used 
not  only  by  the  I'-agles  themselves,  but  also  by  other 
societies. 

Ilesides  these  rooms  there  is  a  big  sejjarale  dining 
nioiii.  with  kitchen,  pantry,  etc.  The  fourth  floor  con- 
tains one  of  the  biggest  dancing  halls  in  the  city,  this 
being  4*'  feet  x  75  feet  in  dimensions.  In  connection 
there  is  a  big  cloak  room,  ladies'  parlor,  reception  hall, 
smoke  room,  etc.  .All  the, halls  and  lodge  rooms  are 
fniishcd  in  the  most  elaborate  style,  having  orna- 
mental wall  ])lastering  of  special  design,  and  beamed 
ceiling  with  ornamental  cornices.  A  siiccial  feature  in 
the  building  will  be  the  heating,  which  will  be  the 
Dunhaiu  \acuo  X'apor  Heating  System,  using  the  I-'ess 
Rotary  Oil  lUinier. 

There  are  two  wide  stairways,  main  and  rear.  The 
rear  stairway  is  near  the  big  hall  on  the  fourth  floor, 
leading  directly  ti>  the  big  dining  room  on  the  third 
floor. 


Mr.  Ijuil  (Juentlier,  architect,  of  \  ancouver,  pre- 
pared the  plans,  and  the  ilosking  Construction  Com- 
pany,  Limited,   \ancouver,  were  the  contractors  for 

the  building. 


Clay  Foundations* 


THIS  paper  f)pens  with  a  reference  to  the  diffi- 
culty to  be  anticipated  in  attemptinj;  to  esti- 
mate the  lateral  pressure  and  resistances  of 
clay,  its  constitution  and  properties  bein^  ob- 
scure. It  is  pointed  out  that  the  engineer  would  be 
content  with  a  practical  method  of  estimating  the  pres- 
sures and  resistances  exerted  by  clay,  so  far  as  these 
affect  the  design  and  stability  of  structures,  but  that 
published  information  is  insufficient  to  aid  him  when 
Confronted  in  practice  with  problems  calling  for  a 
precise  knowledge  of  the  matter,  and  that  the  accepted 
theories  of  earth-pressure  do  not  afT<ird  much  assist- 
ance. 

It  is  the  ))tirp(»se  of  the  [)aper  to  bring  forward  a 
modification  of  Kankine's  theory  which,  when  ap]>lied 
to  clay,  yields  results  more  closely  in  accordance  with 
fact  and  observation.  .A  short  description  is  given  of 
the  monolith  foundation  work  at  Rosyth  Dockyard, 
as  it  was  in  connection  with  this  that  the  investiga- 
tion which  forms  the  subject  of  the  paper  was  made. 
As  the  work  proceeded,  Kankine's  formulae  were  ap- 
])lied  to  the  different  cases  which  arose,  but  the  results 
were  regarded  rather  as  aids  to  practical  judgment 
than  as  reliable  solutions  of  the  problem  of  stability. 
A  search  through  all  available  records  did  not  yield 
much  information  of  value,  although  it  revealtd  a  high 
])erccntage  of  failures  in  work  constructed  in  clay,  and 
led  to  the  conclusion  that  there  was  no  available  theory 
of  earth-pressure  which,  when  applied  to  clay,  would 
Command  the  general  confidence  of  engineers.  There 
were  no  fixed  rules  of  practice,  and  there  were  grave 
differences  of  opinion  as  to  what  intensities  of  pres- 
sure could  safely  be  placed  upon  clay  foundations. 

Experiments  made  with  sand  gave  results  closely 
in  accordance  with  Kankine's  law,  and  it  was  found 
that  no  kind  of  clay  complied  with  this  law.  I'y  dia- 
grams and  a  simple  mathematical  proof  the  author 
shows  where  the  plane  of  rupture  occurs  both  in  sand 
and  in  clay.  Having  determined  the  position  of  the 
plane  of  rupture  in  clay,  he  deduces  formulae  for  the 
pressure  and  resistance  of  the  clay.  These  are  com- 
pared with  Kankine's  formulae  in  the  subjoined  table. 

*  The  following  is  a  8ynop»is  of  n  paper  entitled  "The  Lateral  fremot* 
and  Kesistance  of  Clay,  and  the  Supporting  Power  of  Clay  Foundation*.' 
road  by  Mr.  A.  L.  Bell.  M.Inst. O.K.  before  the  Institution  of  CItU 
Engineeni. 

Formube  for  the  Preuurc  and  RetisUnce  of  Clay 
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These  formulae  suffice  for  the  design  of  retaining 
walls  in  clay,  the  surfaces  being  assumed  to  be 
horizontal.  The  theoretical  work  was  supplemented 
by  direct  observations  of  pressure  within  a  large 
mass  of  clay  by  means  of  four  diaphragm  gauges, 
used  in  the  previous  tests,  and  built  into  the  side 
of  one  of  the  monoliths,  being  arranged  in  two 
pairs.  Unfortunately  one  pair  of  gauges  was 
spoiled  by  leakage,  and  owing  to  damage  by  blasting 
the  records  obtained  from  the  other  pair  were  insuffi- 
cient to  confirm  completely  the  theoretical  conclu- 
sions previously  obtained.  But  so  far  as  the  records 
went  they  appeared  to  be  in  reasonable  conformity 
with  the  theoretical  position  discussed  in  the  paper. 

In  conclusion,  it  is  pointed  out  that  it  is  not  easy 
when  designs  are  in  progress  to  obtain  clay  in  its  vir- 
gin state  and  from  considerable  depths  below  the  sur- 
face for  the  purpose  of  making  tests ;  and  in  certain 
methods  of  construction  the  strata  are  often  never 
seen  in  their  normal  condition,  even  wnen  the  works 
are  in  progress.  Further,  the  building  of  a  new  work 
may  have,  in  the  course  of  years,  the  effect  of  altering 
the  condition  of  the  strata  which  press  upon  the  struc- 
ture. What  the  extent  of  these  changes  will  be,  and 
whether  they  will  be  beneficial  to  stability  or  other- 
wise, will  never  be  determinable  by  purely  mathe- 
matical methods.  If  reasonably  correct  results  are  to 
be  obtained,  some  measure  of  judgment  must  lend  its 
aid  towards  the  solution  of  the  real  problems  of  earth- 
pressure  which  occur  in  practice,  as  distinguished  from 
the  simplified  and  somewhat  unreal  problems  with 
which  theorists  necessarily  deal. 


A  process  of  rust-proofing  steel  and  iron  is  being 
promoted  by  Henry  C.  Baines,  engineer  and  metallur- 
gical chemist  of  Baines'  Metallurgical-Chemical  Lab- 
oratories, 411  First  Street,  Jack.son,  Mich.  The  pro- 
cess was  developed  in  1903,  and  several  English  fac- 
tories were  equipped  for  treating  metal  parts  by  it. 
The  treatment  consists  of  boiling  the  parts  to  be  rust- 
proofed  in  a  combination  of  chemicals  for  from  fifty 
minutes  to  two  hours,  depending  on  the  depth  of  rust- 
proof coating  required  and  the  size  and  bulk  of  the 
articles  to  be  treated.  The  equipment  required  con- 
sists of  an  iron  tank  of  a  size  necessary  to  accommo- 
date the  products  to  be  treated,  and  a  few  utensils. 
The  tank  may  be  heated  by  steam  or  by  any  other 
heat.  The  cost  of  the  treatment,  including  chemicals, 
heat  and  labour,  is  less  than  one  cent  a  pound  for 
small  articles,  averaging  five  to  the  pound,  and  the 
cost  decreases  in  proportion  to  the  increase  of  weight 
and  bulk  of  the  material  treated.  It  is  claimed  that 
iron  and  steel,  both  wrought  and  cast,  can  be  ren- 
dered permanently  rust-resisting,  and  that  it  imparts 
a  black  matt  finish  to  the  metal,  thus  providing  an 
attractive  colouring  and  rust-proofing  in  one  process. 
The  treatment  is  well  suited  for  articles  to  be  painted, 
as  it  furnishes  a  ground  impervious  to  rust  and  chem- 
ical action,  and  effectually  prevents  peeHng  of  paint 
due  to  these  causes. 


A  recent  report  made  by  the  Provincial  Govern- 
ment of  Ontario  shows  that  for  the  year  ending  March 
31,  1914,  there  were  241  clayworking  plants  in  the  pro- 
vince, of  which  25  were  inactive.  The  value  of  the 
output  of  these  plants  in  the  period  given  was:  Brick 
— common  (kiln  run),  $3,283,894;  paving  and  fancy, 
$243,119;  pressed,  $871,291;  and  sandlime,  $459,699; 
sewer  pipe,  clay,  $600,297;  tile,  clay  drain,  $251,705; 
total,  $5,710,005. 


Reinforcing  Concrete  Columns  to  Carry 
Additional  Storeys* 

IT  was  necessary  to  resort  to  a  somewhat  unusual 
method  of  construction  in  the  addition  of  two 
storeys  on  the  machine  shop  of  the  Washburn- 
Crosby  Co.  mill  in  Minneapolis,  Minn.  This 
.structure  was  one  of  the  first  reinforced-concrete  build- 
iiigs  erected  in  that  city  and  covers  an  area  of  60  x 
78  ft.  It  is  five  storeys  high,  has  brick  bearing-walls 
strengthened  by  brick  pilasters  and  six  interior  rein- 
forced-concrete  columns.  The  floor  construction  is  of 
the  girder  type,  6-in.  slabs  with  two-way  reinforce- 
ment. The  wall  footings  went  down  to  bedrock,  about 
9  ft.  below  grade,  but  no  accurate  data  could  be  found 
regarding  the  size  or  depth  of  the  six  column  footings. 
On  figuring  the  old  .structure,  the  writer  found  that 
the  concrete  columns  were  not  of  sufficient  strength 
to  carry  any  additional  storeys;  they  were  actually  too 
weak  for  their  present  requirements.  Neither  was  the 
roof-slab,  of  course,  strong  enough  to  be  utilized  as  a 


Half  Section  at  Half  Section  at 

!»'  and  2"<*  Floors  S"""  and  A^^  Floors 

Half  sections  through  columns,  showing  method  of  reinforcing. 

floor.    In  fact,  the  only  parts  of  the  building  that  would 
stand  additional  loading  were  the  walls. 

Another  condition  that  added  to  the  difficulty  was 
that  neither  the  continuous  use  of  the  elevator  nor 
the  lower  four  floors  of  the  building  could  be  interfered 
with,  and  as  two  floors  were  used  for  flour  storage,  it 
was  essential  to  guard  against  leakage.  Obviously  the 
first  step  was  to  examine  the  column  footings,  to  see 
whether  they  rested  on  bedrock  and  were  of  sufficient 
size  to  carry  the  additional  load.  They  were  uncov- 
ered, and  five  of  them  were  found  to  go  down  to  the 
limestone  ledge,  while  the  sixth  one  rested  on  a  layer 
of  shale  about  18  in.  thick.  To  secure  solid  bearing 
this  footing  was  "plugged"  in  sections  of  about  1-ft. 
width  and  in  that  way  carried  to  the  ledge.  All  of 
them  were  in  good  condition  and  of  ample  size. 

As  the  old  concrete  columns  could  not  be  utilized, 
it  was  decided  to  transmit  the  load  of  the  new  storeys 
to  the  footings  by  means  of  structural-steel  members 

*By  p.  R.  Prufert,  Engineer.  John  Wunder  Co.,  building  contractors, 
Minneapolis,  Minn.,  in  The  Engineering  News, 


September  8,  1915 


THE    CONTRACT    RECORD 


•37 


built  around  the  old  columns.  Four  holes  were  cut  in 
the  floor-slabs  at  each  column  and  4  x  4  x  '^^-in. 
nu.nles  lowered  down  from  the  roof  to  the  footings. 
'I'liey  rested  on  a  structural-steel  base,  made  in  two 
parts  and  bolted  toj^ether.  The  angles  were  connected 
by  }i  X  2'4-in.  straps  every  6  in.  alterating,  Ji-in.  taj)- 
screws  being  used  for  connections  at  the  two  lower 
floors,  where  the  original  colomns  were  18  in.  square, 
and  bolts  on  the  upper  two  floors,  where  the  old  col- 
umns were  2  in.  smaller.  After  the  angles  were  cr)n- 
nected  up,  No.  9  triangular  mesh  was  wrapped  around 
tlieni  and  the  concrete  for  fire-protection  poured,  one 


floor  at  a  time.  The  finished  column.s  were  2  ft. 
square,  an  increa.se  of  6  in.  over  the  old  ones. 

The  old  roof-slab  and  the  fifth-storey  columns  were 
then  wrecked,  structural-steel  caps  btjlted  to  the  tops 
of  the  angles  and  the  columns  for  the  new  superstruc- 
ture poured  on  these. 

The  new  floors  were  of  flat-slab  construction,  with- 
out drops  or  column  heads.  Three  weeks  after  the  old 
rcjof-slab  was  wrecked,  the  new  one  was  poured,  and 
not  a  single  sack  of  flour  had  been  spoiled  although 
the  rainfall  had  been  considerable  during  that  period 
and  stopped  construction  for  several  days. 


Cost,  Appearance  and  Wearing  Qualities  of  Various  Methods 

of  Surface  Finish  for  Concrete 


R.  H.  Ford,  Engineer  Track  Elevation,  Rock  Island 

Lines 

(1)  (a)  I'ainting  concrete  ])laccd  in  cold  weather 
with  a  1  :1  cement  and  sand  grout,  mixed  with  water 
to  a  creamy  fluid. 

(b)  Thoroughly  wetting  the  concrete  face  and  rub- 
bing with  carborundum  brick. 

(2)  To  fill  visible  voids  and  give  uniform  surface. 

(3)  Costs  taken  from  actual  cost  sheets,  where  the 
record  has  been  carefully  kept  and  given  ])er  hundred 
square  feet.    (I'orm  asks  for  cost  jier  square  foot.) 

By  method  (a):  Material,  2c.;  labor,  38c.;  total, 
40c. 

fiv  method  (b)  :  Material  and  supplies,  2c.;  labor, 
$3.00';  total,  $3.02. 

(4)  (a)  We  are  making  an  extended  inve.stigation 
of  the  best  and  cheapest  method  of  finishing  concrete, 
and  the  answer  to  this  question  must  be  considered 
tentative.  So  far,  however,  1  am  strongly  in  favor  of 
the  rubbing.  The  item  of  expense  can  l)e  reduced  im- 
measurably by  the  application  of  power.  The  prices 
given  above  are  based  entirely  upon  manual  lal)or. 

(b)  Our  investigations  so  far  are  not  sufficient  to 
determine  this  question.  It  is  my  opinion,  however, 
based  upon  information  which  we  have,  that  painting 
is,  as  a  rule,  undesirable.  We  have  been  very  success- 
ful, however,  on  some  work  that  was  done  two  years 
ago  with  this  method.  1  attributed  it,  however,  to  the 
fact  that  the  surface  was  rough  and  porou.s,  and  that 
the  painting  was  done  while  the  concrete  was  com- 
paratively green.  1  do  not  believe  in  treating  it  with 
acid. 

1  believe  that  there  is  a  large  field  for  investiga- 
tion in  this  particular  line. 

(5)  I  do  not  think  that  finished  concrete  (in  the 
sense  above  used)  is  more  susceptible  to  discolora- 
tions  than  unfinished  concrete,  although  it  may  have 
tli.'it  appearance.  This,  however,  1  think,  is  due  to  the 
fact  that  the  contract  is  much  more  sharp  on  the  fin- 
i^lK'd  work  than  on  the  unfinished. 

The  above  information  is  based  ujion  our  investi- 
gations and  studies  of  the  work  that  this  comi)any  is 
doing  on  track  elevation  in  Chicago,  extending  over 
the  past  14  years,  and  com])ared  with  an  enormous 
amount  of  similar  work  being' done  by  all  other  roads 
for  the  last  10  years.  .\  critical  analysis,  howevei.  is 
being  made  on  all  work  of  this  character,  which  is  now 
being  done  by  the  Kock  Island  Co.,  as  unusual  oppor- 
tunity is  now  afforded  for  these  studies  from  the  fact 
that  the  matter  is  entirely  within  the  hands  of  the 
railway  company,  both  in  design  and  execution." 


(Concluded  from  last  issue.) 

L.   D.   Hadwen,  Engineer  of  Masonry  Construction, 
C,  M.  &  St.  P.  Ry. 

(1)  We  have  used,  in  addition  to  the  ordinary  sur- 
face obtained  by  spading,  a  surface  finish  obtained  by 
using  a  sand  blast,  as  was  done  at  Columbus  depot. 

A  treatment  of  the  surface  with  dilute  acid  to  re- 
move the  surface  mortar,  as  was  done  in  the  Mi.ssoula 
depot  foundation. 

A  brushed  surface  to  remove  the  mortar  and  show 
the  rough  aggregate. 

Removal  of  the  mortar  .skin  by  bush-hammering. 

Treatment  of  the  mortar  surface  obtained  by  spad- 
ing, chiseling  off  board  marks  and  rubbing  the  entire 
surface  with  emery. 

A  special  mortar  surface  was  formerly  obtained 
by  the  use  of  a  steel  gage  with  angle-irons  fixed  to 
create  a  space  about  1J4  in.  deep  between  the  ft)rm 
surface  and  the  body  of  the  concrete.  This  space  was 
filled  in  with  mortar  and  the  gage  removed.  This 
method  is  unnecessary,  as  an  equally  good  mortar 
surface  can  be  obtained  by  spading  the  aggregate 
back.  The  use  of  this  practice,  in  order  to  place  .spe- 
cially prepared  material  of  different  composition  from 
the  balance  of  the  concrete  to  form  a  special  surface 
for  the  finish,  is  undesirable,  and  there  is  danger  of 
the  surface  material  being  of  different  composition 
from  the  balance,  eventually  checking  and  losing  its 
bond  with  the  body  of  the  wall. 

In  building  the  Miles  City  depot  foundation,  the 
forms  were  lined  with  building  paper  with  a  view  to 
getting  a  smooth  finish,  free  from  all  board  marks. 
The  wrinkling  of  this  paper  caused  a  wavy  finish  and 
the  surface  approximating  that  of  bridge  stone,  but 
this,  in  my  estimation,  has  ])roduced  a  freak  appear- 
ance and  is  not  a  de.sirable  finish. 

Whitewashing  surfaces  with  a  liquid  grout,  or  w  illi 
a  cement  wash,  is  contrary  to  our  practice  and  unde- 
sirable. It  is  only  a  matter  of  time  before  any  such 
wash  will  check  and  scale. 

Some  ex])eriments  have  been  made  with  coloring 
matter,  both  lam|^black  and  ochre,  with  the  idea  of 
getting  a  surface  of  a  definite  tint.  The  addition  of 
any  coloring  ingredient  to  an  aggregate  is  to  be  de- 
|)recated,  because  it  is  very  difficult  to  insure  uniform- 
ity in  the  mixture,  and  the  result  is  liable  to  be  a  sur- 
face that  is  blotchy. 

(2)  The  general  object  on  most  structures  is  to 
obtain  a  uniform  surface  with  a  den.se  coat  impervious 
to  moisture,  and  as  good  results  as  any  can  be  obtained 
by  careful  spading  without  any  special  treatment  of 
tire  surface.    For  wearing  surfaces,  such  as  floors  with 
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hea\v  truckin<^,  the  use  of  special  aggregate  may  be 
desirable.  On  some  of  our  shoj)  floors,  granite  screen- 
ings liave  been  used  for  this  purjxise  to  give  a  grani- 
toid surface.  We  have  also  used  finely  divided  iron  in 
some  experimental  sections  of  freight  house,  and  a 
hard-wearing  surface  seems  to  be  obtainable  by  incor- 
jioraling  such  material  or  other  patented  preparations 
in  the  wearing  coat.  Except  where  especially  dustless 
floors  are  desired,  it  does  not  appear  necessary  to  go 
to  additional  expense  for  this  purpose. 

(3)  It  is  difficult  to  separate  the  actual  cost  of  hn- 
ishing  the  concrete  surface  from  the  balance  of  Uie 
cost  of  concreting,  but  the  cost  of  tooling  the  board 
cracks  and  rubbing  down  a  concrete  surface  on  or- 
dinary subway  work,  using  emery,  will  run  about  yic. 
])er  square  foot.  The  cost  of  sand  blasting  depends 
on  whether  there  is  enough  work  to  justify  the  instal- 
lation of  a  plant,  and  at  Columbus  was  al)out  2c.  per 
square  foot. 

(4)  The  best  manner  of  finishing  a  concrete  struc- 
ture, in  my  estimation,  is  to  use  an  ordinary  spaced 
surface,  and  where  special  finished  work  is  desired,  is 
to  use  special  care  in  the  construction  of  the  forms  to 
get  close  joints  and  true  surfaces,  and  after  the  re- 
moval of  the  forms  to  go  over  the  work  and  chisel  off 
any  joint  marks  and  then  rub  down  the  surface  wit'i 
emery  to  secure  uniform  tint.  Where  appearance  is 
important  concrete  structures  should  be  designed  with 
panels  to  break  up  the  large  dead  surfaces ;  the  use  of 
delicate  mouldings  and  ornamentation  should  be 
avoided. 

(5)  In  general,  the  smooth,  natural  surface  of  con- 
crete will  be  less  liable  to  discoloration  than  any  form 
of  treated  surface. 

(6)  A  great  deal  of  efifort  is  often  made  to  remove 
board  marks  and  the  marks  in  the  grain  of  the  wood 
on  finished  concrete  structures.  To  me  the  appear- 
ance of  slight  marking  from  the  boards  is  more  pleas- 
ing than  the  dead  surface  wrich  shows  absolutely  no 
joints.  This  is  noticeable  where  an  opportunity  oc- 
curs of  comparing  work  built  with  steel  forms  and 
work  "built  with  wooden  forms,  the  latter  being  less 
lifeless  in  appearance.  The  treatment  of  a  concrete 
surface  .should  not  give  the  impression  that  it  is  an 
efifort  to  conceal  the  mode  of  construction  of  the  work. 

William  Hunter,  Chief  Engineer,  Philadelphia  & 
Reading  Railway 

(1)  The  following  methods  have  been  used:  (a) 
Plain  spaced  face;  (b)  wa,shed  surface,  with  face  coat- 
ing of  (1)  pebbles,  (2)  granite  or  trap  rock  grit:  (c) 
patent  hammered  surface,  with  face  coating  of  granite 
or  trap  rock  grit;  (d)  sand-blasted  surface,  with  face 
coating  of  granite  or  trap  rock  grit;  (e)  use  of  metal- 
lined  forms.  In  all  of  the  above  we  have  used  a  sys- 
tem of  horizontal  scoring  to  break  the  surface  and  to 
make  a  line  designating  the  end  of  the  day's  work. 
The  specifications  for  the  above  follow : 

(a)  Spaded  I'ace. — .\11  other  showing  surfaces  shall  be 
prepared  by  keeping  the  stone  well  back  from  the  face,  as 
the  concrete  is  placed,  by  "spading,"  tluis  bringing  the  mor- 
tar against  the  face.  After  the  forms  are  removed,  the  sur- 
faces shall  be  pointed  where  necessary,  and  washed  with 
neat  cement  applied  with  a  brush.  Plastering  the  face  after 
removing  the  forms  shall  not  be  permitted. 

(b)  Washed  Surfaces. — Washed  surfaces  shall  be  com- 
posed of  1  part  cement,  2  parts  coarse  sand  or  gravel  and  2 
parts  granolithic  grit,  made  into  a  stiflf  mortar.  Granolithic 
grit  shall  be  granite  or  trap  rock  crushed  to  pass  !4-in. 
sieve  and  screened  of  dust.     For  vertical  surfaces  the  mix- 


ture shall  be  deposited  against  the  face  forms  to  a  least 
thickness  of  1  in.,  by  skilled  workmen,  as  the  placing  of 
the  concrete  proceeds,  and  thus  form  a  part  of  the  body  of 
the  work.  Care  shall  be  taken  to  prevent  the  occurrence 
of  air  spaces  or  voids  in  the  surface.  The  face  forms  shall 
be  removed  as  soon  as  the  concrete  has  sufficiently  hardened 
and  any  voids  that  may  appear  shall  be  filled  up  with  the 
mixture. 

The  surface  shall  then  be  immediately  washed  with  wa- 
ter until  the  grit  is  exposed  and  rinsed  clean  and  protected 
from  the  sun  and  kept  moist  for  :)  days.  For  horizontal  sur- 
faces the  granolithic  mixture  shall  be  deposited  on  the  con- 
crete to  a  least  thickness  of  1^  in.  immediately  after  the 
concrete  has  been  tamped  and  before  it  has  set,  and  shall 
be  troweled  to  an  even  surface,  and  after  it  lias  set  suffi- 
ciently hard,  shall  be  washed  until  the  grit  is  exposed. 

All  concrete  surfaces  exposed  to  the  street  shall  be 
marked  off  into  courses  in  such  detailed  manner  as  may  be 
directed   Ijy   the    Chief   Engineer. 

The  same  specification  applies  to  the  use  of  selected 
pebbles. 

(c)  Patent  Hammered. — Showing  faces  of  concrete  shall 
have  a  granolithic  finish,  prepared  by  depositing  with  the 
concrete,  a  front  surface  of  at  least  1  in.  in  thickness,  com- 
posed of  1  part  cement,  2  parts  sand  and  2  parts  clean  gran- 
ite or  trap  rock  grit.  The  surface  shall  be  scored  and  patent 
hammered;  when  exposed  to  running  water,  floating  ice,  etc., 
the  face  coating  shall  be  2  in.  thick. 

(d)  A  sand  blast  surface  is  prepared  as  in  "c,"  and  the 
sand  blast  is  used  in  place  of  the  patent  hammer  to  give  a 
surface  finish.  This  has  not  proved  successful  in  our  ex- 
perience, as  it  is  very  diflficut  to  obtain  a  uniform  surface. 

(e)  Metal  Lined  Face. — The  same  specification  for  the 
granolithic  grit,  as  in  "b,"  excepting  that  no  washing  is  done, 
and  upon  the  removal  of  the  forms,  the  imperfections  of-  the 
surface   are   touched  up. 

(2)  The  object  desired  is  to  have  the  surface  pre- 
sentable and  uniform  in  color,  as  well  as  durable.  A 
reasonable  score  breaks  up  a  large  surface,  hides  con- 
struction marks  and  the  washing  or  other  treatment, 
because  uniform  in  color  and  texture. 

(3)  It  has  been  our  experience  that  the  cost  of 
patent  hammering  varies  from  .S  to  7c.  ])er  square  foot. 
We  have  had  no  contract  prices  on  the  question  of 
washing,  but  our  experience  would  indicate  an  increase 
in  price  over  the  plain  spaded  work  of  about  25c.  per 
cubic  yard.  We  have  no  figure  which  wduldshow  the 
cost  per  superficial  foot  for  this  class  of  work. 

(4)  The  best  manner  of  finishing  concrete  struc- 
tures depends  on  conditions  in  which  the  location  of 
the  construction  plays  a  very  imjiortant  part.  For 
structures  which  are  not  readilj'  seen,  it  would  be  ill- 
advised  to  use  any  other  than  a  spaded  surface,  or  such 
surface  as  can  be  obtained  by  the  use  of  metal-lined 
forms.  If,  however,  the  work  is  in  such  a  location  as 
to  be  readily  visible,  and  exi)osed  to  the  public,  vvc 
believe  that  the  best  for  really  satisfactory  results  is 
by  the  use  of  a  granolithic  surface,  scored  and  patent 
hammered,  or  a  face  coating  of  pebbles,  washed  ana 
scored. 

Jos.  O.  Osgood,  Chief  Engineer.  Central  Railroad  of 
New  Jersey 
(1)  At  the  time  of  depositing  the  concrete,  the  sur- 
faces to  be  exposed  are  tTiorouglily  spaded  next  to  the 
forms  and  the  coarser  aggregate  worked  back  in  the 
concrete,  leaving  a  surface  of  cement  mortar  next  to 
the  forms.  After  the  concrete  has  sufficiently  hard- 
ened, the  forms  are  removed.  The  surface  to  be  fin- 
ished is  then  thoroughly  wet  with  a  brush  and  rubbed 
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with  a  coarse  carljoniiulum  brick,  formiiifi  a  lather. 
'I'his  process  is  continued  until  the  form  marks  arc 
sufficiently  removed.  The  lather  is  then  washed  o»if 
and  the  concrete  surface  a!.jain  wet.  A  float  finish  is 
then  ai)|)iied  with  a  brush  consisting'  of  a  li(|uid  f,M'>"t 
of  the  same  mi.xture  as  the  concrete  and  rubbed  into 
the  face  with  a  wooden  lloat.  In  many  cases  where 
it  is  only  desiral)le  to  remove  the  form  marks,  the  li- 
(juid  f^ront  finish  is  omitted. 

(2)  The  surface  oi)tained  by  the  use  of  carhorun- 
hum  st(.)nc  is  comjiaratively  smooth  and  even  colored 
and  form  marks  are  indistinf^uishable  from  a  short 
distance.  The  floated  finish  of  jjrout  develops  a  sur- 
face with  a  sanded  api)earance.  15oth  of  the  alxne 
surfaces  weather  satisfactorily  and  arc  used  exten- 
sively for  the  finish  of  i)iers  and  abutments  of  brid^e^ 
where  the  surface  fini.sh  is  not  subjected  to  close  in- 
spection. 

(3)  The  cost  of  the  above  finishes  depends  upon 
the  amount  of  scaffolding'  necessary,  inclndiuf,'  scaf- 
foldin.L;  and  supervision;  the  cost  runs  from  1  to  3c. 
for  the  rubbinf,"^  with  carborundum  stone.  Includins,' 
the  float  finish,  the  cost  is  from  2  to  4c.  per  souarc 
foot. 

(4)  In  structures  where  the  appearance  of  the  sur- 
face of  the  concrete  is  not  imi)ortant  and  it  is  not 
necessary  to  i)rovide  decorative  features,  the  aliove 
methods  are  satisfactory.  It  is  practical,  however, 
to  remove  all  of  the  form  marks  by  these  methods, 
and  if  this  is  desired,  some  other  method  of  treating 
the  surfaces  should  be  used,  preferably  tooling.  We 
do  not  believe  that  the  surfaces  should  be  treated  with 
acid. 

(.S)  Surfaces  of  concrete  which  have  been  treated 
by  any  process,  by  means  of  which  the  surface  is 
roughened  and  the  aggregate  exposed,  soon  present  a 
very  dirty  api)earance,  due  to  the  collection  of  dust  on 
the  projections.  For  outdoor  structures,  a  smooth 
finish  of  concrete  presents  a  much  neater  appearance. 

Arthur  Ridgway,  Assistant  Chief  Engineer,  D.  &  R. 
G.  R.  R. 

(1)  In  our  own  work  we  have  made  use  of  but 
three  methods  of  finishing,  viz.:  (a)  Leaving  the  na- 
tural surface  made  by  the  forms;  (b)  rubbing  down  the 
surface  with  carborundum  blocks;  (c)  rough  cast  fin- 
ish made  by  throwing  various  mixtures  of  cement  and 
aggregate  on  to  the  surface. 

(2)  Aside  from  aesthetic  considerations,  there 
would  be  no  object  in  making  any  change  in  surface 
left  by  forms  (except  waterjiroofing  or  wearing  (|uali- 
ties),  as  1  believe  that  finish  to  be  the  most  durable 
and  satisfactory  from  a  practical  standpomt.  Of 
course,  in  the  case  of  horizontal  surfaces,  to  stand 
abrasive  action,  a  coat  of  mortar  can  be  applied  to  sur- 
face before  the  mass  sets,  with  satisfactory  results. 

In  case  of  other  surface  work,  which  had  been 
poured  in  forms  and  set,  we  should  not  attempt  to  ap- 
ply a  trowel  coat  if  it  could  be  avoided,  but  have  some- 
times gone  over  an  imperfect  surface  with  a  coat  of 
mortar  and  immediately  scraped  all  material  from 
surface,  leaving  voids  filled. 

We  have  arrived  at  the  conclu.sion  that,  even 
from  the  jioint  of  view  of  appearance,  about  the  best 
results  are  obtained  by  si)ending  the  money  available 
in  careful  workmanship  in  erecting  forms  and  thor- 
ough si)ading  of  the  concrete  against  them.  It  is  a 
])erfectly  natural  way  to  use  the  material  at  hand,  and 
in  accordance  with  accei)ted  princi])les  of  design  should 
give  artistic  results.  We  have  made  some  efforts  to 
so  arrange  the  joints  in  forms  as  to  give  character  and 


design  to  the  resulting  lines  left  on  the  .structure.  This 
would  apply,  of  cour.se,  to  the  larger  ma':-'-  ^..rh  ri- 
bridge  abutments,  portals  of  tunnels,  etc 

We  have  only  tried  rubbing  dr»wn  the  >uriacc  in 
one  ca.se,  and  results  were  not  satisfactory,  .so  that 
only  a  portion  of  the  work  was  completed.  The  forms 
were  rather  well  fitted  and  I  think  that  the  natural 
surface  is  more  satisfactory  in  this  case.  Wc  use  the 
dash  coat  on  plastered  surfaces,  such  as  depot  and 
other  walls,  and  it  is  satisfactory  on  account  of  appear- 
ance, stability,  resistance  to  defacement  by  marking 
with  cravons,  and  because  cracks  arc  not  .so  ap(>areiit 
on  a  surface  of  this  texture. 

(3)  It  would  be  hard  to  say  as  to  cost  of  produc- 
ing a  good  surface  by  careful  form  building  and  spad- 
ing, but  it  is  obvious  that  better  results  can  be  ob- 
tained at  less- cost  than  by  other  methods.  The  cost 
of  rubbing  down  with  abra.sives  wrnild  hardly  be  less 
than  .X-.  per  square  foot  at  the  time  forms  would  ordin- 
arily be  reuKned.  The  cost  of  a  dash  coat  should  not 
be  more  than  I.t  to  25c.  per  square  yard  aside  from 
scaffolding. 

(4j  Strictly,  wc  think  the  best  method  is  the  na- 
tural surface,  as  stated  above.  It  may  be  that  the  ma- 
terial is  not  adai)ted  for  use  as  a  finish  where  great 
reinforcement  in  detail  is  desired,  but  much  depends 
on  the  experience  and  intelligence  of  the  mechanics 
em|)loyed  in  any  particular  case.  Surfaces  having  a 
fine,  smooth  finish  arc  not  durable  on  account  of  sur- 
face shrinkage  of  the  material  and  consequent  hai: 
cracks.  This  has  been  overcome  by  prolonged  and 
careful  tempering  of  the  finish  coat,  but  the  process 
is  as  yet  not  generally  understood. 

Some  good  results  have  been  obtained  by  tooling 
and  acid  treatment,  but  at  a  considerable  cost  and  great 
care  in  selection  of  aggregate. 

Good  results  have  been  obtained  by  careful  mixing 
of  a  fine  screened  lime  or  other  .stone  with  a  small 
amount  of  cement  of  such  consistency  that  the  screen- 
ings show  against  the  forms,  as  in  several  neighbor- 
hood houses  in  south  parks  in  Chicago. 

(5)  There  is  no  question  that  removing  the  natural 
surface  of  any  concrete  renders  it  more  porous  and, 
therefore,  more  susceptible  to  discoloration  from 
smoke,  etc.,  though  this  depends  to  some  extent  on 
character  and  richness  of  the  mixture. 

(6)  In  general,  ordinary  mass  and  reinforced  con- 
crete used  on  railway  structures  can  be  made  to  sat- 
isfy all  reasonable  practical  and  aesthetic  considera- 
tions with  little  other  work  than  the  careful  building 
of  forms  and  i)roper  attention  to  placing  the  material. 
One  advantage  of  this  work  is  that  it  is  now  generally 
imderstood  by  mechanics  and  can  be  obtained  any- 
where without  undue  attention  or  high-cla.ss  super- 
vision, which  cannot  be  said  of  the  more  complicated 
methods  of  treatment. 


.-\  comprehensive  scheme  is  on  foot  for  erecting  a 
large  exhibition  building  or  "Palace  of  Industry"  for 
the  holding  of  trade  exhibitions  in  the  London  area, 
and  in  particular  for  a  large  industrial  fair  in  the  spring 
of  1'>1~.  Already  a  site  of  44  acres  has  been  acquired 
at  \\  illcsden  Green  alongside  the  Metropolitan  Rail- 
way, and  a  building  of  5(X),000  .square  feet  area  will 
shortly  be  commenced.  It  is  propo.^ed  that  the  profits 
of  the  exhibition  be  distributed  among  the  firms  par- 
ticipating in  proportion  to  the  space  occupied  bv  them. 
and  the  management  is  anxious  to  get  into  touch  with 
the  trade  associations  and  societies  in  the  country 
which  are  not  already  represented  on  the  .Advisory 
Council. 
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Artificial    Illumination    in     Relation    to 

Architectural  Effects 


IN  a  paper  on  the  above  subject  presented  recently 
in  London  at  a  meeting  of  the  Society  of  Archi- 
tects the  author,  Mr.  S.  D.  Chalmers,  M.A., 
Head  of  the  Department  of  Technical  Optics, 
Northampton  Institute,  said  that  progress  in  the 
practice  of  artificial  illumination  had  provided  archi- 
tects with  new  materials  and  resources  for  producing 
architectural  effects,  particularly  in  relation  to  the  in- 
teriors of  buildings  and  the  decoration  of  halls  and 
small  rooms. 

It  was  true  that  the  illuminating  engineer  had  as 
yet  made  little  progress  in  the  application  of  his  new 
methods  to  these  purely  architectural  problems;  it 
was  only  natural  that  he  should  first  turn  his  attention 
to  the  more  utilitarian  aspects  of  artificial  lighting. 
His  aim  had  been  to  produce  the  illumination  requisite 
for  the  comfortable  use  of  a  room  for  its  ordinary 
purposes;  and  economy  had  been  one  of  his  prime 
considerations. 

He  had,  to  a  very  considerable  extent,  solved  the 
problem  of  the  efficient  and  economical  distribution 
of  the  light  available.  He  avoided  excessive  illumina- 
tion of  any  point,  and  by  screening  his  sources  of 
light  reduced  the  glare,  and  so  was  able  to  obtain  the 
same  visual  efTects  with  reduced  actual  illumination. 
He  took  into  account  the  reflection  co-efficient  of  his 
walls  and  ceilings,  the  nature  of  the  objects  to  be 
illuminated,  and  the  fineness  of  detail  which  must  be 
distinguishable. 

Decoration  in  its  Relation  to  Lighting 

It  was  not  always  possible  to  make  effective  use 
of  artificial  light  in  buildings  and  rooms  which  had 
been  designed  entirely  with  a  view  to  their  effect  in 
daylight.  Just  as  the  architect  considered  the  site 
and  lighting  of  his  building  in  regard  to  its  outside 
form  and  its  interior  decoration,  so  he  should  consider 
the  scheme  of  interior  decorations  in  relation  to  the 
artificial  lightings  with  which  it  would  be  used. 

Some  types  of  decoration  were  quite  unsuitable  foi 
artificial  illumination  and  should  be  avoided  in  rooms 
which  were  intended  to  be  used  almost  exclusively  in 
artificial  light.  Other  types  were  suitable  for  either 
illuminant.  But  the  differences  between  the  charac- 
teristics of  daylight  and  artificial  illumination  were 
such  that  one  could  not  assume  that  good  results 
would  be  obtained  by  artificial  lights  even  though  the 
results  by  daylight  were  most  satisfactory. 

The  great  contrast  between  the  Classic  and  Gothic 
styles  was  closely  associated  with  the  variation  of  the 
lighting  conditions.  In  Greece  the  conditions  were 
simple — a  bright  source  of  light  almost  always  avail- 
able, and  a  relatively  small  amount  of  diffused  light. 
In  the  sunlight  clear-cut  shadows  were  produced,  and 
only  shallow  mouldings  were  necessary  to  secure  the 
necessary'  contrasts  of  light  and  shade.  This  was  well 
illustrated  in  the  columns  of  the  Parthenon,  where 
the  sharply  undercut  mouldings  produced  clear,  sharp 
bands  of  shadow. 

But  when  buildings  in  the  Classic  style  were 
erected  in  climates  like  our  own  the  quality  of  the 
light  was  different,  and  the  features  must  be  modified 
if  the  same  effect  was  to  be  produced ;  and  the  pro- 
portion of  diffused  light  being  greater,  it  was  neces- 


sary to  deepen  the  flutings  to  produce  sufficient  con- 
trast. This  same  general  characteristic  was  notice- 
able in  artificial  illumination  when  one  bright  source 
was  replaced  by  a  number  of  small  ones. 

It  was  this  same  effect  of  deeper  mouldintrs  and 
flutings  that  marked  the  Gothic  as  contrasted  with  the 
Clas.sic  architecture,  and  once  more  it  was  the  lighting 
conditions  which  determined  the  extent  of  the  change ; 
the  more  diffused  the  light,  the  deeper  must  be  the 
moulding. 

These  same  general  principles  applied  also  to  in- 
terior ornament.  The  more  diffuse  and  less  direct  the 
lighting,  the  more  was  it  necessary  to  intensifv  the 
mouldings,  carvings  and  other  relief.  When  the  light- 
ing came  from  above  in  a  comparatively  narrow 
beam,  the  ornament  must  be  in  low  relief,  while  a  gen- 
eral diffused  lighting  from  in  frorit  was  more  suitable 
for  cases  of  deeper  relief.  An  illustration  of  this  prin- 
ciple was  furnished  by  the  Miserare  seats,  with  the 
low  relief  above  and  the  deep  relief  below. 

In  most  cases  of  artificial  lighting,  ornaments  on 
the  level  of  the  lights  might  be  in  deeper  relief  than 
those  well  above  or  below.  In  the  same  way  it  was 
unwise  to  illuminate  a  ceiling  with  deep  mouldings 
by  lights  placed  too  close  to  the  ceiling,  as  this  re- 
sulted in  long  and  deep  shadows. 

\\'hen  the  lighting  was  very  diffuse,  it  was  some- 
times preferable  to  produce  the  impression  of  depth 
by  special  devices,  such  as  the  linen-fold  panel  of  the 
English  and  Flemish  architecture  of  the  fifteenth  cen- 
tury. Such  devices  were  usually  suitable  for  artificial 
as  well  as  natural  lighting. 

Turning  to  the  possibilities  of  the  artificial  ilium 
ination  of  interiors,  the  author  said  that  the  condi- 
tions were  in  some  respects  less,  and  in  others  more, 
favourable  than  those  of  natural  lighting.  The  day- 
light usually  came  as  diffused  light  from  a  compara- 
tively large  window  area,  producing  very  variable  illu- 
mination throughout  tre  room.  It  was  exceedinglv 
difficult  to  modify  its  distribution  to  any  a])preciable 
extent,  and  the  amount  was  very  variable  throughout 
the  day  and  year. 

On  the  other  hand,  the  eye  adapted  itself  very 
readily  to  the  variations  of  daylight,  ignoring  all  ex- 
cessive contrast  and  accepting  the  variations  in  colour 
of  the  light  without  noticing  them.  Not  the  smallest 
advantage,  perhaps,  was  that  the  actual  .source  of  light 
did  not  come  into  view,  and  it  was  not  necessary  to 
devise  special  methods  of  screening  it. 

In  the  case  of  artificial  illumination  the  original 
sources  were  comparatively  small  bright  objects  which 
obtruded  themselves  most  unpleasantly  if  we  omitted 
to  screen  them  from  direct  view.  But  because  the 
sources  were  small  we  could  surround  them  by  diffus- 
ing screens  or  reflectors  and  materially  modify  the  dis- 
tribution of  the  light  coming  from  each  source. 

With  modern,  properly  designed  reflectors  it  was 
possible  to  produce  almost  any  desired  distribution  of 
the  light,  from  practical  uniformity  to  concentration 
in  comparatively  small  angles  in  any  desired  direction. 
By  the  judicious  placing  of  the  sources  of  Hght  and 
the  proper  choice  of  reflectors  we  could  obtain  almost 
any  desired  distribution  of  the  light  with  one  limita- 
tion, that  the  light  coming  from  each  individual  source 
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to  any  point  would  be  coming  in  a  comparatively 
small  anple.  I*3ach  source  would  tend  to  ])roduce  well 
marked,  deej)  shadows,  and  care  must  be  taken  that 
the  effects  of  the  other  sources  were  to  reduce  the 
depth  and  size  of  these  shadows  to  the  desired  amount. 
Jn  this  way  the  shadows  mij^ht  be  made  architectur- 
ally useful  rather  than   the  reverse. 

It  was  this  |)ossibility  of  varying?  the  character  of 
the  lighting  and  the  change  in  the  distribution  almost 
at  will  that  made  it  possible  to  obtain  different  archi- 
tectural effects.  The  ideal  of  the  illuminating  engi- 
neer had  generally  been  to  produce  even  and  soft  illu- 
iniuation  throughout  the  room. 

Hut  it  seemed  to  the  author  that  this  was  not  al- 
ways the  tnost  suitable  lighting,  and  that  in  some 
cases  a  more  one-sided  lighting,  with  a  subsidiary 
cross  or  reverse  lighting,  might  be  usefully  employed. 
In  using  this  method,  however,  one  must  not  try  to 
imitate  the  conditions  of  daylight  too  closely.  The 
variations  must  be  considerably  less  than  those  of 
daylight,  because  the  actual  illumination  vvftuld  usu- 
ally be  considerably  below  that  which  prevailed  with 
daylight,  and  at  this  lower  illumination  the  variation 
was  much  more  readily  appreciated. 

This  effect  is  not  materially  altered  by  actually  in- 
creasing the  illumination  by  artificial  light,  because  of 
the  dazzling  effect  oi  intense  artificial  light.  Owing 
to  the  adajHation  of  the  eye  to  the  conditions  prevail- 
ing in  artificial  illumination,  comparatively  small  vari- 
ations were  effective,  and  it  was  unwise  to  produce 
strong  contrasts  between  the  different  parts  of  the 
room. 

Most  people  found  it  unpleasant  to  sit  in  a  well- 
lighted  part  of  a  room  while  the  rest  was  in  compar- 
ative darkness.  It  was  on  account  of  this  adapt  con- 
dition of  the  eye  that  it  was  so  important  to  screen 
the  modern  sources  of  high  intrinsic  brilliancy,  and 
the  only  effective  way  was  to  make  the  light  appear 
to  come  from  an  area  much  larger  than  that  of  the 
source.  The  siualluess  of  the  size  of  artificial  sources 
was  troublesome  when  reflecting  surfaces,  such  as 
varnished  wood,  was  present,  and  in  some  cases  the 
reflections  were  objectionable.  They  might  be  reduced 
by  increasing  the  size  of  the  source  or  altering  its 
position. 

The- same  difficulty  of  reflection  occurred  in  con- 
nection with  |)icture  lighting,  and  care  should  always 
be  taken  to  place  the  sources  sufficiently  above  the 
picture  to  make  the  reflection  invisible  at  the  ordinary 
level  of  the  eye.  This  generally  added  to  the  difficulty 
of  securing  even  illumination  on  the  picture,  but  by 
properly  distributing  the  light  from  the  source  almost 
any  required  degree  of  evenness  of  illumination  could 
be  obtained. 

Still  further  difficulties  were  encountered  in  regard 
to  coloured  ornamentations,  and  these  troubles  were 
accentuated  if  the  illumination  on  the  coloured  object 
was  low.  The  relative  brightness  of  the  parts  of  dif- 
ferent colours  would  change  as  the  illumination  was 
dismissed,  and  it  was  a  wise  |)recauti(jn  to  secure 
abundance  of  light  for  any  coloured  ornamentation. 

Even  with  this  i)recaution,  the  colour  values  were 
unlikely  to  be  exactly  the  same  as  with  daylight, 
though  the  recent  attemi)ts  to  im])rove  the  colour 
rendering  by  artificial  light  had  met  with  considerable 
success.  Hut  the  rendering  of  variations  of  shade  in 
a  flat  object  was  almost  the  same  by  artificial  light  as 
by  daylight,  and  the  .same  might  be  said  of  pierced 
work  where  the  contrast  of  a  carving  was  enhanced 
by  piercing. 


Pierced  screens  were  interesting,  as  showing  one 
f»f  the  earliest  methods  of  combining  natural  with 
artificial  lighting  eflfects.  In  daylight  the  screen  was 
lit  from  in  front,  the  openings  appearing  dark  to  con- 
trast with  the  .screen ;  when  the  altar  was  lit  up  the 
screen  was  seen  in  silhouette,  and  the  piercings  light. 

Diffused  Lighting 

Hut  there  were  other  methods  of  artificial  lighting 
to  which  the  author  referred.  In  these  methods  at- 
tempts had  been  made  to  imitate  the  conditions  of 
daylight  lighting.  An  example  was  the  use  of  a  group 
of  lights  surrounded  by  large  diffusing  screens  or  re- 
flectors, in  imitation  of  the  method  of  the  oculus  as 
used  in  the  lighting  of  the  Pantheon.  It  was  easy 
in  special  cases  to  imitate  the  effect  of  this  method 
of  daylight  lighting,  and  the  method  was  applicable 
in  large  halls  or  theatres.  Hut  the  method  of  indirect 
lighting  approached  most  directly  to  the  effects  of 
daylight. 

In  this  method  the  light  from  the  source  was  sent 
on  to  a  white  ceiling  or  screen  and  was  directed  down- 
wards to  illuminate  the  room.  The  absence  of  marked 
shadows  rendered  this  giethod  useful  for  certain  pur- 
poses, as,  for  example,  the  lighting  of  drawing-offices; 
but  unless  the  illumination  was  very  high  the  method 
gave  the  impres.sion  of  a  poor  imitation  of  daylight, 
suggesting  coldness  and  wintriness.  We  interpreted 
this  artificial  lighting  in  terms  of  daylight  and  the  sug- 
gestions that  this  daylight  carried  with  it. 

It  was  probably  on  this  accoimt  that  many  people 
jireferred  the  .semi-indirect  system  of  lighting,  in 
which  part  of  the  light  from  the  source  was  allowed 
to  pass  through  the  shade,  while  the  other  part  illum- 
inated the  ceiling.  In  this  case  the  impression  of  arti- 
ficial lighting  was  retained,  and  the  comparison  with 
daylight  did  not  obtrude  itself;  at  the  same  time  the 
conditions  of  shadow  were  more  those  of  daylight, 
and  the  indirect  light  from  the  ceiling  tended  to  soften 
the  whole  lighting.  This  method  of  semi-indirect 
lighting  was  specially  useful  when  the  ceiling  and 
frieze  were  worthv  of  attention  in  themselves,  as.  for 
example,  in  beautiful  moulded  ceilings. 

In  all  these  cases  of  indirect  lighting  it  -ccmed 
preferable  to  show  sources  which  illuiuinated  the  ceil- 
ing even  if  the  greater  part  of  the  light  be  really  de- 
rived from  concealed  sources. 

There  were,  however,  a  number  of  cases  in  Lon- 
don where  the  ceiling  had  been  lit  entirely  by  means 
of  concealed  lights,  and  the  effect  had  not  been  happy. 
These  lights  produced  beautifully  even  lighting  on  the 
ceiling,  but  one  unconsciously  asked  where  the  light 
came  from,  and  the  only  explanation  was  that  there 
must  be  an  opening  between  the  walls  and  the  ceiling, 
and  apparently  it  must  extend  all  round,  there  being 
no  distinctive  direction  in  which  the  light  came,  and 
ceilings  which  are  unsupi)orted  are  uncanny.  In  one 
of  these  cases  the  effect  was  much  improved  by  the 
use  of  a  number  of  visible  sources  which  apparently 
illuminated  the  ceiling. 

Thus,  as  regards  interior  illumination,  the  condi- 
tions were  somewhat  different  for  artificial  and  natural 
lighting.  Hut  each  had  its  advantages,  and  bv  judi- 
ciously using  the  resources  of  artificial  hghting  it 
should  be  possible  to  obtain  quite  as  gmxl  results  as 
with  natural  lighting,  but  this  was  a  matter  for  the 
architect  as  well  as  the  illuminating  engineer.  New 
methods  and  arrangements  of  lighting  were  required. 

In  cases  where  rooms  were  to  be  used  onlv  or 
mainly  by   artificial   light,  the  architectural   ft-atures 
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sliould  be  designed  in  relation  to  the  actual  method 
of  lighting'  to  be  employed.  When  few  but  large 
sources  of  light  were  to  be  used,  the  conditions  ap- 
proximate to  outside  natural  illumination,  and  models 
of  ornament  and  architecture  might  well  be  sought  in 
Classical  types ;  but  when  numerous  smaller  sources 
were  to  be  used,  the  conditions  approximate  more  to 
the  Gothic  conditions,  and  mouldings  and  ornamenta- 
tion of  that  style  might  well  be  studied  in  connection 
with  their  value  in  artificial  light. 

As  to  the  illumination  of  the  exterior  architectural 
features  of  a  building,  when  the  aspect  was  a  southern 
one,  the  same  condition  as  in  daylight  might  be  ap- 
proximated to  by  the  use  of  one  large  source  of  light 


high  up  in  front  of  the  building,  and  a  number  of 
smaller  sources  i)laced  lower  down  and  distributed 
along  the  length  of  the  building. 

When  the  aspect  was  a  northerly  one,  the  whole 
lighting  should  be  by  a  number  of  small  sources 
evenly  distributed  in  front  of  the  whole  building.  Oc- 
casionally friezes  could  be  well  lit  by  concealed  lights 
above  the  frieze,  the  proper  distribution  of  the  light 
being  secured  by  the  use  of  suitably-designed  reflec- 
tors. In  this  case,  again,  the  difference  between  the 
treatment  of  high  and  low  relief  was  important,  and 
the  effect  of  the  high  relief  was  even  more  exagger- 
ated for  statues  or  very  deep  mouldings,  which  re- 
quired front  rather  than  high  lighting. 


The  Canadian  National  Exhibition 

The  great  Exhibition  which  is  held  at  Toronto  each  year  during  the  first  two  weeks  in  Sep- 
tember has  become  in  its  every  aspect  a  national  event  in  the  life  of  the  country.  It  is  an 
exhibition  in  the  greatest  sense  of  the  word,  for  it  shows  the  country  at  its  best  in  every  line 
of  activity.  For  years  the  Toronto  Exhibition  has  become  synonymous  with  progress,  and  no- 
where is  this  demonstrated  to  greater  advantage  than  in  the  constructional  field.  No  apology 
is  needed,  then,  for  the  space  devoted  to  a  brief  mention  of  some  of  the  exhibits.  It  is  hoped 
that  manufacturers  and  others  will  avail  themselves  of  the  invitation  extended  below  to  furnish 
supplementary  information  about  their  exhibits  and  — where  possible— photographs  of  them. 


THIC  Thirty-Seventh  Annual  Exhibition  of  the 
Canadian  National  Exhibition  Association, 
now  in  progress  (Toronto :  August  30  to  Sep- 
tember 11),  is  remarkable  in  many  ways,  but 
in  none  more  so  than  in  the  manner  in  which  it  dem- 
onstrates the  clear  conviction  of  a  large  section  of  the 
general  public,  as  well  as  of  the  manufacturing  inter- 
ests of  the  country,  that  there  is  something  in  the 
"business-as-usual"'  sentiment  after  all.  It  is  a  great 
and  glorious  contradiction  of  the  doleful  assertion  that 
"nothing  remains  but  the  war" — a  subject  discussed 
editorially  in  this  issue;  it  is  a  standing  monument 
to  the  enterprise  and  faith  of  those  who  believe  that 
Canada  has  not  only  a  great  destiny  to  fulfil  after  the 
war,  but  much  useful  work  to  achieve  during  the  war. 

The  records  of  attendance  alone,  which  to  date 
have  easily  eclipsed  those  of  last  year,  are  material 
and  striking  proof  of  the  support  which  the  country 
gives  to  an  institution  which  is  coming  to  be  regarded 
as  the  greatest  annual  Fair  in  the  world. 

In  making  the  round  of  the  constructional  exhibits 
The  Contract  Record  has  been  cheered  by  many  op- 
timistic reports.  No  extravagant  statements  have  been 
forthcoming,  but  sufficient  has  been  said  to  indicate 
that  on  the  whole  the  inquiries  received  have  been 
satisfactory  and  even  gratifying.  Nothing  more  could 
be  expected,  having  in  mind  the  reduced  volume  of 
business  transacted  of  late. 

One  might  describe  the  scope  of  Toronto's  great 
Fair  as  all-embracing,  for  it  is  possible  to  see  almost 
anything — either  made  or  in  the  making — from  the 
proverbial  needle  to  tlie  proverbial  elephant.  But 
with  all  the  variety  of  manufactured  lines,  none  is  at- 
tracting greater  attention  than  that  with  which  the 
constructional  interests  are  identified.  This  is  par- 
ticularly noticeable  in  some  of  the  bulkier  products, 
such  as  concrete  and  brick-making  machinery,  mix- 
ers, and  other  accessories  of  the  builder  and  contrac- 
tor. Few  of  the  exhibits  dealing  with  this  branch  of 
the   nation's   industry   can   be   said   to   be   other   than 


worthy  of  the  occasion.  In  one  respect  the  Fixhibition 
visitor  must  be  catered  to,  and  that  is  in  regard  to  his 
taste  for  "something  new."  In  the  exhibits  (jf  mach- 
inery, in  the  displays  of  electric  and  other  fixtures, 
concrete  and  brick  products,  and  in  the  general  equip- 
ment of  the  contractor,  there  is  plenty  of  evidence  of 
something  new  in  design  and  make;  and  most  of  the 
exhibitors  seem  to  be  alive  to  the  opportunity  afforded 
by  the  Exhibition  of  appealing  to  the  inquirer's  eye 
as  well  as  to  his  business  instinct  by  means  of  first- 
class  photographs  illustrating  the  application  and  cap- 
abilities of  various  materials. 

The  number  of  exhibitors  this  year  is  about  the 
same  as  last.  There  was  the  same  rush  for  "space" 
to  the  administration  offices  right  up  to  the  very  last 
moment,  and  in  many  cases  the  applications  had  to  be 
refused.  A  few  old  faces  are  missing,  but  many  new 
ones  are  to  be  seen — this  in  itself  bearing  striking  wit- 
ness to  the  assertion  that  there  is  always  someone  in 
waiting  for  opportunity,  and  that  competition  and  busi- 
ness will  not  stand  still  because  a  few  drop  out  of  the 
race. 

We  give  below  brief  reports,  arranged  alphabetic- 
ally, upon  some  of  the  exhibits  noticed  in  the  course  of 
our  round.  If  sufficient  material  is  forthcoming,  we 
hope  to  make  a  supplementary  reference  to  the  Ex- 
hibition in  our  next  issue,  wherein  we  shall  have  an 
opportunity  of  supplying  any  shortcomings  and  pub- 
lishing supplementary  details  and  reports.  Manufac- 
turers are  invited  to  forward  brief  descriptive  para- 
graphs relating  to  exhibits  of  special  interest. 

Asbestos   Manufacturing   Company,   Limited,  Toronto. 

This  firm's  .Xsbestolatc  and  Linasbestos  Iniilding  board  are 
displayed  in  a  model  cottage  constructed  almost  completely 
of  this  material.  The  exhibit  also  includes  the  company's 
asbestos,  cement  shingles,  cement  sheathing,  etc.  It  is 
claimed  that  the  Asbestolate  and  Linasbestos  building  board 
is  the  only  absolutely  fireproof  cheap  I)uilding  board  which 
can  be  used  as  a  finished  surface,  it  being  composed  of  as- 
bestos and  Portland  cement.     This  company's  line  of  manu- 
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facturc  has  been  used  extensively  in  the  erection  of  some 
of   Toronto's   largest    Government    buildings. 

Bateman-Wilkinson       Company,      Limited,      Toronto. — 

Among  this  firm's  exhibit  of  general  contractors'  eqnipment 
are  contractors'  barrows,  wheel  scrapers,  etc.  C'ontractors' 
supplies  are  a  specialty  of  this  company,  and   their  exhibit 

is  one  of  much  practical  interest. 

Batts,  Limited,  West  Toronto. — .-\  well  laid  out  display 
of  veneered  and  pine  doors,  staved  columns,  interior  fittings, 
etc.,  forms  the  principal  features  of  this  firm's  exhibit.  The 
company  specialize  in  interior  construction  generally,  cover- 
ing newels,  balusters,  sash  and  frames,  mouldings,  "Beaver 
Brand"  flooring,  stairs,  panelling,  etc.,  and  their  excellently 
arranged  exhil)ition  displays  the  best  of  these  lines  to  good 
advantage.  This  company  also  has  a  booth  outside  the  Pro- 
cess Building,  where  a  variety  of  staved  columns  and  other 
interesting  sami)lcs  of  the  firm's  manufacture  is  displayed. 

Bishopric     Wall     Board     Company,  Limited,  Ottawa. — 

Among  the  various  exhibits  in  the  grounds,  this  cf)mpany's 
is  an  outstanding  mark  of  attraction.  A  model  dwelling  illus- 
trates the  various  uses  of  the  company's  lath  and  stucco 
hoards  for  both  interior  and  exterior.  These  wall-boards 
are  claimed  to  be  inflammable  and  ideal  for  large  and  small 
building  |)uri)oses.  Bishopric  sheathing  is  a  special  line 
of    this    firm's    manufacture. 

Black  Building  Supply  Company,  Limited,  Toronto. — 
In  this  firm's  booth  there  is  an  excellent  showing  of  terra- 
cotta, manufactured  by  the  Northwestern  Terra-Cotta  Com- 
pany. Chicago.  The  exhibits  include  panels  of  polychrome 
and  other  architectural  work.  A  special  feature  of  this  year's 
exhibit  is  the  display  of  Knapp  Plaster  Beads  and  reinforced 
Bull-Nose  Beads,  Sanitary  Metal  Cove-Bases,  and  patent 
scaffolding  joints  displayed  by  means  of  a  small  model 
illustrating  the  method  of  use.  This  company  specialize  in 
G.  &  G.  telescopic  hoists.  Covert  Improved  Fireplace 
Throats  and  Dampers,  besides  various  other  lines  of  build- 
ers'  materials,   the   chief  of  which   are   excellently   displayed. 

B.  O.  T.  Manufacturing  Company,   Limited,  Toronto. — 

A  variety  of  complete  patented  syphon  water-closet  outfits 
form  this  firm's  chief  exhibits.  B.  O.  T.  shippers'  desks  are 
another  popular  line  of  the  company's  manufacture,  being 
of  the  practical  and  convenient  combination  type.  Their 
booth  contains  a  well-arranged  selection  of  goods  on  the 
above    lines. 

Brantford  Roofing  Company,  Limited,  Brantford,  Ont. — 
Tins  tirni  are  niaUiiig  a  feature  of  their  Climax  sheeting, 
insulating  paper,  and  building  papers  of  various  kinds,  in 
addition  to  their  roofings.  They  also  have  various  lines  of 
|)aint,  specializing  the  "Roof  Leak"  paint  and  the  Superior 
roof  coating.  ,\sphalt  shingles  are  another  of  the  products 
of  this   well-known   company. 

Buckeye  Traction  Ditcher  Company,  Findlay,  Ohio. — This 

is  a  well-established  firm  from  the  States,  who  have  lately 
set  up  an  agency  in  Ontario.  Their  interesting  exhibit  is 
attracting  much  attention.  Under  demonstration  is  one  of 
their  large  open  ditchers,  used  in  excavating  and  sewer  work. 
The  company  deal  largely  in  traction  plows  of  all  kinds. 
Mr.  J.  J.  Wallace  is  the  sales  manager  for  Ontario  and  speaks 
of  bright  prospects  in  the  province.  Some  twenty  to  thirty 
photos,  illustrating  the  various  kinds  of  machinery  in  opera- 
tion, are  shown. 

Canadian  Fairbanks-Morse  Company,  Limited,  Toronto. 

— A  full  line  of  plumbers'  equipment,  pumping  gasoline  en- 
gines, water  systems  under  demonstration,  electric  lighting 
plants,   marine   engines,   etc..   are   on   view   at   this   company's 


stand  in  the  Exhibition  grounds.  Mr.  G.  E.  Wheeler  is 
responsible  for  the  arrangement  of  the  various  exhibits. 

Canadian  Independent  Telephone  Company,  Toronto. — 
In  addition  to  their  regular  exhibits  of  wall  and  desk  tele- 
phones and  telephone  equipment,  covering  both  domestic 
and  conmiercial  requirements,  this  company  has  on  exhibi- 
tion the  Lorimer  Presto-Phone  System,  an  automatic  tele- 
phone, which,  as  its  name  implies,  is  constructed  on  the 
"press-the-button"  principle.  A  keyboard  consisting  of  num- 
erals up  to  100  is  the  calling  apparatus,  by  means  of  which 
the  call  is  made  direct,  without  any  intermediate  connection 
whatever,  thus  ensuring  absolute  privacy  in  conversation  as 
well  as  quick  connection.  The  system  is  claimed  to  be  es- 
pecially suitable  for  municipal  and  administration  buildings, 
manufacturing  plants,  and  schools  and  hospitals. 

Cleveland  Pneumatic  Tool  Company,  Cleveland,  Ohio. — 

Various  samples  of  this  firm's  exhibits  consist  of  riveting 
hammers,  Cleveland  sand  hammers,  automatic  air-hose  coup- 
lings and  four-piston  air  drills,  of  which  the  company  manu- 
facture fifty-eight  styles  and  sizes.  One  of  their  prominent 
features  is  the  Cyclone  suction  sand  blast  nozzle  for  cleaning 
iron,  steel  and  brass  castings,  scale  from  boiler  tubes  and 
boilers,  etc.  "Neverleak"  couplings  and  Cleveland  "Veri- 
best"  air  hose  also  form  part  of  a  highly  interesting  exhibit. 

Consumers'  Gas  Company,  Toronto. — This  company  have 

three  booths  in  different  parts  of  the  Process  Building  to 
accommodate  the  several  branches  of  their  exhibits.  A 
feature  of  their  show  this  year  is  the  "Modern  Safety  Gas 
Iron,"  which  is  under  demonstration  at  one  of  the  booths. 
This  iron  is  made  in  Toronto,  and  has  the  appearance  of  a 
thoroughly  useful  article.  The  company  claim  that  it  does 
three  hours'  continuous  ironing  for  one  cent's  worth  of  gas. 
Their  booths  as  a  whole  cover  a  well-displayed  selection  of 
ornamental  lighting  fixtures  and  heating  and  gas  appliances 
generally,  appealing  directly  to  the  householder. 

John  Deere  Plow  Company  of  Welland,  Limited.— This 
firm  have  an  exhibition  of  drag  scrapers,  contractors'  bar- 
rows, etc.  Dump  waggons  are  another  feature  of  the  firm's 
exhibit,   and   road   plows  are  also   shown   to  advantage. 

Dennis  Wire  and  Iron  Works  Company,  Limited,  Lon- 
don, Ont. — .\n  interesting  feature  of  this  company's  exhibit 
is  their  solid  steel  safe,  one-half-inch  armored,  and  construct- 
ed to  allow  of  the  interior  being  simply  adjusted  to  meet  the 
exact  needs  of  the  user.  The  drawers  and  shelves  can  all 
be  moved  and  placed  in  almost  any  position,  allowing  of  full 
economy  of  interior  space,  the  whole  forming  an  absolute 
fire  and  burglar-proof  compartment.  Other  examples  of  thi> 
company's  unique  selection  of  "Dennisteel"  products  are  ex- 
quisite pieces  of  art-work  consisting  of  two  hand-hammered 
grilles.  Mr.  MacNeely,  who  is,  in  charge  of  the  exhibition, 
informs  us  that  these  two  exhibits  alone  are  worth  as  much 
as  $200  each,  the  design  and  handiwork  being  of  the  most 
intricate.  Other  displays  comprise  bawling  club,  school, 
and  many  other  lockers,  beautiful  samples  of  cast  metal. 
library  stacks  with  adjustable  shelves,  steel  stools,  and  other 
metal  utilities  of  an  extensive  description,  which  the  firm  are 
constantly    manufacturing. 

Dominion  Belting  Company,  Limited,  Toronto.— This 
company  are  exhibiting  a  special  line  of  their  "Maple  LeaP' 
waterproof  belting  for  transmission  power.  Thresher  belts. 
endless  belts  and  large  conveyor  belts,  belts  for  elevators, 
and  main  drive  belts,  also  form  part  of  this  firm's  exhibit. 
Mr.  John   Scott   has  charge  of  the  booth. 

Dominion  Paving  &  Contracting  Company,  Limited.  To- 
ronto.— This  company  manufacture  a  self-impregnating  wood 
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preservative,  Carljolitc  Carbolineum,  a  preparation  which  can 
be  used  to  excellent  advantage  in  adding  to  the  tensile 
strength  of  all  forms  of  woodwork  used  in  bridges,  culverts, 
docks,  scows,  sidewalks,  floors,  block  pavements,  shingles, 
telegraph  poles,  cross-arms,  etc.  Their  chief  exhibit  is  a 
small  house  erection  illustrating  the  application  of  the  pre- 
servative in  various  ways.  When  exposed  to  the  air  and 
sun,  the  preservative  takes  the  color  of  a  iiut  brown  and  the 
company  claim  does  not  require  renewing  for  years.  Mr. 
W.   H.   Barker  has  charge  of  the  exhibit. 

Dominion  Sewer  Pipe  Company,  Swansea,  Ont.— Occupy 
a  favorable  location  at  the  rear  of  the  Process  Building. 
The  feature  of  this  firm's  exhibit  is  their  special  line  of 
AMCO  segment  sewer  blocks.  These  vitrified  segment 
blocks  are  especially  adapted  for  the  construction  of  vitrified 
sewers  ranging  from  2J4  ft.  to  9  ft.  in  diameter.  An  ex- 
ample of  the  work  set  up  forms  part  of  the  exhibit.  Other 
displays  consist  of  sewer  pipe  fittings,  chimney  tops,  field 
tiles,   bricks   and   paving   blocks. 

Dunlop   Tire   and   Rubber   Goods   Company,   Toronto. — 

This  company  have  a  booth  in  the  Transportation  Building 
and  another  in  the  Process  Building,  each  displaying  their 
attractive  line  of  rubber  goods,  fire  hose,  rubber  tires,  pneu- 
matic and  solid  tires,  rubber  mats  and  matting,  etc.  The 
exhibits  in  both  cases  are  arranged  in  excellent  taste  and  ■ 
selection. 

Eberhard-Wood     Manufacturing     Company,     Toronto. — 

This  company's  exhibit  consists  of  various  samples  of  build- 
ers' equipment,  comprising  iron  fire  escapes,  fences  and 
gates,  folding  gates,  jam  guards,  and  window  guards.  A 
special  feature  is  the  Athey  Cleveland  metal  weather  strip, 
the  method  of  applying  being  displayed  by  means  of  a  model 
window. 

Face  Brick  Machinery  Company,  Toronto. — A  tastefully 
laid-out  exhibit  displays  this  company's  line  of  face  bricks. 
Various  shades  of  almost  every  conceivable  color  are  dis- 
played in  a  neat,  artistic  manner  by  means  of  various  models. 
The  brick  is  made  of  concrete  all  the  way  through,  and  the 
color  facing  is  guaranteed  not  to  rub  or  wear  off,  it  being 
applied  right  in  the  machine.  Ten  of  these  bricks  are  turned 
out  of  the  machine  at  one  operation.  The  company  is  a  new 
venture,  and  its  promoters  have  every  reason  to  hope  for 
a  bright  future.  For  their  superintendent,  the  company  have 
an  expert  concrete  man,  Mr.  Chas.  Day,  who  has  charge 
of  the   company's   exhibit. 

General    Machinery    Company,    Limited,    Toronto. — An 

attractively  fitled-up  bocjth  displays  this  company's  line  of 
hydro-pneumatic  water  systems,  Lutweiler  non-pulsating 
pumps,  etc.  A  feature  of  their  output  is  the  Skinner  sys- 
tem of  irrigation,  which  is  specially  adaptable  for  sprinkling 
purposes  in  hot-houses,  gardens,  and  all  fertilizing  grounds. 

Goodyear  Tire  and  Rubber  Company,  Toronto. — .A  piece 
of  scenery,  appealing  to  the  household  section  and  at  the 
same  time  illustrating  the  excellent  quality  of  Goodyear 
rubber  hose,  is  a  prominent  feature  of  this  firm's  exhibition. 
Two  figures  are  set  up  on  an  imaginary  lawn,  one  figure 
using  the  Goodyear  hose  and  the  other  a  hose  of  an  inferior 
make.  It  is  shown  how  the  inferior  hose  leaks,  causing  much 
discomfort  to  its  user,  while  the  Goodyear  upholds  its  repu- 
tation and  refuses  to  leak.  Other  displays  consist  of  belt- 
ing, fire  hose,  etc.,  covering  a  complete  line  <  f  the  company's 
excellent  rubber  goods. 

Granite  Concrete   Block   Company,   Limited,   Toronto. — 

Showing  various  examples  of  their  granite-faced  blocks, 
which,  they  claim,  are  the  last  word  in  the  manufacture  of 


cement  blocks.  The  company  guarantees  that  they  are 
waterproof  and  that  they  will  not  graze.  The  models  which 
the  company  have  set  up  as  part  of  their  exhibit  are  at- 
tractive and  interesting. 

Gurney    Foundry    Company,    Toronto. — The    feature    of 

this  company's  display  is  the  Gurney-Oxford  Round  Hot 
Water  Boiler,  a  complete  model  of  which  takes  up  a  prom- 
inent position  in  the  centre  of  the  booth.  This  boiler  has 
been  specially  adapted  for  large  office  buildings,  churches, 
large  greenhouses,  etc.  Well  displayed  placards  set  forth 
the  advantages  of  the  boiler,  and  the  exhibit  is  attracting 
much  notice.     Mr.  M.  R.  Griffiths  is  in  charge  of  the  booth. 

Jones  &  Glassco,  Montreal. — Exhibiting  models  of  their 
GO  li.p.  and  150  h.p.  Renold  chain  belts.  Both  line  shafts 
in  the  Machinery  Hall  are  driven  by  these  belts  from  an 
electric  motor  in  the  centre  of  the  building — a  fact  which  is 
featured   by  an  announcement  attached   to   the   150  h.p.   belt. 

L'air  Liquide  Society,  Toronto. — This  firm  makes  a  special 
feature  of  demonstrating  their  oxygen  and  acetylene  welding 
and  cutting  methods.  Among  the  exhibits  are  examples  of 
their  high  and  low  pressure  acetylene  generators,  an  auto- 
matic cutting  machine,  and  samples  of  cutting  and  welding 
tools,  etc.  An  interesting  exhibit  is  a  tank,  welded  and 
tested  by  the  L'air  Liquide  process  to  withstand  1,900  lbs. 
per  square  inch,  no  rivets  whatever  being  used.  Mr.  L.  E. 
Harp  is  responsible  for  the  whole  arrangement  of  the  booth. 

R.  A.  Lister  &  Company,  Limited,  Toronto. — Electric 
automatic  lighting  plants  form  a  feature  of  this  company's 
exhibit.  It  is  claimed  that  the  plant  forms  a  most  econ- 
omical medium  for  house  and  ground  lighting.  Other  ex- 
hibits are  gasoline  engines,  cream  separators,  and  various 
forms  of  contractors'  power  machinery,  generating  and  bat- 
tery sets,  etc. 

Massey-Harris  Company,  Limited,  Toronto. — Various 
lines  of  their  gasoline  engines  are  the  principal  exhibits  at 
this  company's  booth.  Other  features  are  the  Massey-Harris 
grinders,  which  are  under  demonstration.  A  new  model  is 
on  exhibition,  this  having  been  designed  of  a  size  to  accom- 
modate a  larger  output  than  the  previous  grinders  which  this 
firm  have  put  on  the  market. 

Geo.  B.  Meadows,  Toronto,  Iron,  Wire  and  Brass  Works, 
Limited. — \n  attractive  and  well-fitted  booth  in  the  Indus- 
trial Building  shows  this  company's  line  of  metal  goods. 
Samples  of  wire  belt  guards,  cast  metal  work,  bank  tellers' 
cages,  steel  gymnasium,  moth-proof  and  various  other  types 
of  lockers,  and  metal  domestic  appliances  form  features  of 
the  exhibit.  In  one  corner  of  the  booth  is  a  sample  of  spiral 
staircase  in  which  the  firm  is  specializing.  The  frontage 
of  the  booth  forms,  in  itself,  an  excellent  display  of  the  firm's 
metal  work. 

Metal  Shingle  and  Siding  Company,  Preston. — Are  mak- 

mg  a  special  feature  of  their  Preston  Universal  Garages, 
models  of  which  are  on  exhibition.  These  garages  are  built 
at  the  Preston  factory  and  are  sent  out  in  sections  all  ready 
to  set  up.  There  are  no  complicated  parts  to  put  together, 
and  the  whole  forms  an  excellent  and  handsome  portable 
garage. 

Milton  Pressed  Brick  Company,  Limited,  Toronto  and 
Milton,  Ont. — In  the  Government  Building,  this  company 
have  an  interesting  exhibition  of  their  various  lines  of  brick 
manufacture,  combining  an  extensive  number  of  designs. 
Milton  Pressed  Brick  was  used  in  the  construction  of  Mac- 
Donald  Colleges  at  St.  Annes  and  at  Guelph,  also  the  Nor- 
mal School,  London,  and  the  Drill  Hall,  Toronto,  as  well  as 
various  other  public  buildings.  The  Milton  brick  is  made 
of  iron   shale,   which,   it  is   claimed,   is  a  hard   heat-resisting 
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sul)stance  KiviiiK  the   brick  smoothness  of  texture.     The   ex- 
hibit  is   set   up   in   excellent   taste. 

James  Morrison  Brass  Manufacturing  Company,  Lim- 
ited, Toronto. — The  Stack  Distant  Control  System  of  hot 
water  heating,  for  domestic  use,  forms  an  interesting  part 
of  the  company's  exhibition  this  year,  the  apparatus  beiuK 
connected  up  for  demonstration,  and  making  an  interesting 
display.  This  firm's  exhibit  occupies  a  prominent  place,  and 
takes  up  a  large  amount  of  floor  space,  all  of  which  is  used 
to  the  best  advantage  in  the  display  of  their  numerous  lines 
of  engineers'  equipment,  locomotive  injectors,  J.M.T.  re- 
ducing valves,  steam  whistles,  steam,  ammonia,  water,  air, 
coniiiound  and  vacuum  gauges,  steam  gauge  testers,  etc. 
All  this  company's  goods  have  been  approved  by  the  Board 
of  Inspectors  for  the  Provinces  of  Ontario,  Saskatchewan, 
Alberta  and  British  Columbia.  The  booth,  which  is  in  charge 
of  Messrs.  Bretton  and  Dobbin,  is  strikingly  attractive,  it 
being  well  illuminated  with  handsome  electric  fixtures,  which 
are  also  a  part  of  this  ilrm's  line  of  manufacture. 

McFarlane  Ladder  Works,  Toronto. — This  company  are 
making  a  feature  of  their  special  extension  ladders  for 
builders  and  contractors,  one  large  model  of  which  is  at- 
tracting much  attention.  The  extensions  are  easily  adjust- 
able and  are  excellent  in  their  economy  of  space.  The  lad- 
ders are  durable  and  are  made  for  interior  and  exterior  work. 
Painters'  trestles,  swing  stages,  and  pulley  extension  ladders, 
are  all  part  of  this  firm's  line  of  manufacture.  It  is  claimed 
that  one  set  of  the  McFarlane  extension  trestles  will  take 
the  place  of  four  ordinary  trestles.  The  company's  exten- 
sion planks  can  be  adjusted  to  fit  different  sized  rooms  and 
will  always  lie  even  on  trestles.  They  are  also  handy  for 
carrying  up  stairways,  one  of  their  great  features  being 
portability. 

Page  Wire  Fence  Company,  Limited,  Walkerville,  Ont. 
— Concrete  wire  reinforcement — for  concrete  road  pavement, 
bridges,  and  building  floors — is  a  specialty  of  this  company's 
output.  The  firm  are  the  originators  of  Page  wire  reinforce- 
ment in  flat  sheets,  and  various  examples  of  their  work  are 
displayed  in  the  grounds  of  the  Exhibition. 

William  Peace  Company,  Limited,  Hamilton. — With  the 
use  of  nioilcl  windows,  this  coinjiany  arc  making  a  good  dis- 
play of  their  Peace  patent  improved  metal  weather  strips 
for  windows  and  doors.  The  metal  is  claimed  by  the  com- 
pany to  be  dust  and  wind-proof,  and  is  made  in  zinc,  brass, 
bronze  and  copper.  Mason's  patent  non-slipping  stair  treads 
are   another    feature   of   the    Peace    Company's   exhibit. 

Pease  Foundry  Company,  Toronto. — Featuring  all  sizes  of 
"Economy"  heaters  and  furnaces.  In  the  centre  of  their 
booth  is  exhibited  a  completely  connected  cellar  hot  air 
furnace  with  pipes  leading  up  to  an  imaginary  cellar  ceiling, 
the  whole  forming  an  attractive  model  and  appealing  direct- 
ly to  the  building  contractor.  Other  examples  of  this  com- 
pany's lines  are  exhibited,  consisting  mainly  of  "Pease" 
smokeless  dov/n  draft  boilers,  upright  section  steam  and 
water  boilers,  tank  heaters,  steam  and  water  radiators,  and 
combination  heaters,  steam  heaters,  ventilators  and  registers 
especially   suitable    for   liurning   coal   or  wood. 

Pedlar  People,  Limited,  Toronto. — An  extensive  display 
of  steel  corrugated  work,  shingle  and  roofing  metal,  piping, 
culverts,  etc..  comprises  the  principal  features  of  this  com- 
pany's exhibit.  .\  specialty  of  the  Pedlar  People's  output  is 
the  "Toucan"  metal — an  anti-corrosive  and  heavily  galvanized 
product,  various  samples  of  which  were  displayed.  Two 
model  garages  illustrate  the  adaptability  of  this  company's 
products. 

J.  A.  Pringle,  Toronto. — \n  excellent  exhibition  of  leaded 
art  win<low  glass,  specializing  the  "Easyset"  system  of  glass 


setting  for  shop  fronts,  ets.,  and  displaying  a  well-chosen 
variety  of  samples  of  art  glass.  This  firm  specialize  in  metal 
store-front  construction,  an  illustration  of  which  is  to  be 
seen  in  the  shape  of  a  model  miniature  store-front  erected 
at  the  rear  of  the  booth. 

Ramsay  &  Son  Company,  Montreal. — A  tastefully  laid- 
out  l)ooth  exhil)iting  superior  lines  of  paints.  Five  or  six 
compartments  at  the  rear  of  the  booth  arc  used  to  demon- 
strate the  color  effects  attainable  with  this  company's  line 
of  tints,  comprising  mahogany  furniture  stain,  Dulton  white. 
white  enamel,  light  oak.  and  other  artistic  shades.  Ram- 
say's paints  arc  used  extensively  for  both  interior  and  ex- 
terior work,  and  form  an  excellent  decorative  medium  and 
finish   for  both. 

James  Robertson  Company,  Limited,  Toronto. — Plumb- 
ing and  lavatory  equipment  are  displayed  by  this  firm  to 
excellent  advantage  in  their  large  booth  in  the  Industrial 
Building.  An  outstanding  feature  is  the  display  of  lead 
piping,  made  at  the  company's  own  lead  mine,  and  varying 
from  '/i  in.  to  one  foot  in  width.  A  piece  of  the  original 
ore  is  also  exhibited.  Other  exhibits  are  the  Robertson- 
Riley  faucets,  and  cone  return  valves.  Peerless  boilers,  etc. 
The  booth  is  in  charge  of  Mr.  .X.  L.   Phipps. 

Standard  Ideal  Company,  Limited,  Port  Hope,  Ont — 
Displaying  an  excellent  selection  of  their  chief  lines  in 
"Twentieth  Century"  bathroom  and  lavatory  equipment.  The 
exhibits  consist  of  almost  every  kind  of  porcelain  enamelled 
bath,  kitchen  and  laundry  equipment,  sinks,  bowels,  receptors, 
showers,  etc.  This  company's  booth  occupies  a  prominent 
space  in   the   Process   Building. 

Standard  Sanitary  Manufacturing  Company,  Limited,  of 
Canada. — This  company's  exhibit  consists  of  an  elaborate 
display  of  porcelain  enamel  sanitary  goods,  drinking  foun- 
tains, bath  tubs,  shower,  foot  and  sitz  baths,  wash  basins. 
kitchen  sinks,  etc.  An  interesting  feature  takes  the  form  of 
two  bathrooms,  with  tiled  walls  and  floors,  completely  equip- 
ped with  attractive  samples  of  the  firm's  products  in  the  lines 
above  mentioned.  This  excellently  equipped  booth  is  in 
charge  of  the  company's  representative,   Mr.   E:   H.  Archer. 

Steel  &  Radiation,  Limited,  Toronto. — Royal  steam  boil- 
ers, the  King  hot  water  radiator,  tank  heaters  and  laundry 
heaters,  are  the  chief  exhibits  to  be  found  at  this  firm's 
booth.  Messrs.  J.  H.  Wilson  and  T.  W.  Rogers  are  in 
charge. 

Triplex  Weather  Strip  Company,  Toronto. — Three  model 

windows  and  a  door  ire  being  used  to  exhibit  this  company's 
special  line  of  Triplex  "all-weather"  strips.  These  strips, 
it  is  claimed,  will  last  a  lifetime,  and  are  an  absolute  pro- 
tection against  draughts  and  cold  winter  storms,  keeping  the 
interior  free  from  dust  and  germ-laden  air. 

J.  J.  Turner  &  Company,  Peterborough. — One  of  the  first 
exhibits  to  attract  the  eye  on  entering  the  Exhibition  is  the 
J.  J.  Turner  &  Company's  stand  near  the  entrance.  This 
company  have  an  output  of  almost  every  kind  of  canvas 
goods,  contractors'  tents,  etc.  They  also  supply  complete 
equipment  for  contractors'  camps,  such  as  cots,  blankets, 
etc.  Mr.  Reginald  Turner,  who  is  in  charge  of  the  exhibit, 
informed  us  that  the  company  have  lately  been  working 
twenty-four  hours  a  day  on  a  large  war  order  for  the  Rus- 
sian  Government. 

Waldon  Company.  Limited,  Toronto. — Exhibiting  their 
line  of  Spencer  self-feeding  boilers,  heaters,  etc.  .\  Spencer 
heater,  a  duplicate  of  one  now  installed  in  the  Hydro  .\d- 
niinistration  Building,  on  University  .\venue.  Toronto,  is 
an   interesting   feature.     This  heater  will  shortly  be  placed 
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in  the  same  building  as  the  other  one,  and  it  is  expected 
that  the  two  will  form  a  most  satisfactory  heating  equip- 
ment. Mr.  R.  S.  Robinson  has  charge  of  the  exhibit.  This 
company  are  also  specializing  in  pressed  iron  radiators  and 
Kriebel   vapor   systems. 

Wettlaufer  Brothers,  Toronto. — An  excellent  display  of 
concrete  mixers,  of  the  stationary  and  tilting  drum,  hand  and 
power-driven  type.  Cement  blocks  and  cement  tile  machines 
are  also  prominent  exhibits.  A  feature  of  the  company's 
manufacture  is  a  patent  bag-holder  especially  designed  for 
holding  open  bags  used  in  concrete  mixing  and  stone  crush- 
ing. The  Wettlaufer  stone  crusher  is  another  important  ex- 
hibit, and  gasoline  motors  are  also  shown. 


IN    this    column    it    is    proposed    to    publish    a    series    of 
sketches  of  men  formerly  identified  with  the  Canadian 
constructional  interests  but  now  serving  with  the  Col- 
ours.   Such   a  series  cannot  fail   to   be  of  considerable 
appeal,  and   we   shall   be  giad  if  our   readers  will   co-operate 


Lieut. -Col,  Hendrie,  Vice-President  Hamilton 

Bridge  Works  Company.  , 

with  us  by  submitting  photographs  of  their  friends  and  the  re- 
quired details,  making  a  particular  point  of  telling  exactly 
what  their  connection  was  with  the  engineering  or  contract- 
ing field,  and  stating  in  what  capacity  and  with  what  unit 
they  are  now  serving.     The  object  of  our  first  sketch   is 

Lieut.-Col.  William  Hendrie, 
best  known  to  our  readers  and  to  us  as  Vice-President  of 
The  Hamilton  Bridge  Works  Company.  Limited.  A  native 
of  Hamilton,  Col.  Hendrie  was  educated  at  Upper  Canada 
College,  and  identified  himself  with  constructional  opera- 
tions at  an  early  age.  He  became  a  Captain  in  the  48th 
Highlanders  on  the  organization  of  that  regiment  in  1891. 
and  passed  through  the  successive  stages  to  the  post  of 
Commanding  Officer,  which  he  occupied  from  1911  to  1913. 
He  volunteered  for  active  service  on  the  outbreak  of  the 
war,  and  joined  his  old  regiment,  the  48tJi  Highlanders,  as 
Junior  Major.  He  accompauied  his  regiment  to  Valcartier, 
and  soon  afterwards  was  placed  in  charge  of  the  Canadian 
Remount  Department.  In  the  fall  of  1914  he  proceeded  to 
England,  where  he  is  still  engaged  in  the  work  of  this  de- 
partment. 


Mr.  Joseph  Daw,  a  well-known  St.  Catharines  archi- 
tect, has  received  a  commission  in  the  Royal  Engineers,  and 
has  left  for  Ottawa.  He  has  already  seen  active  service  as 
Sergeant-Major  with  the  Royal  Engineers  during  the  South 
African   Campaign. 

After  an  illness  of  over  a  year's  duration,  Mr.  I^.  G. 
Ecrement,  Secretary-Treasurer  of  the  City  of  Maisonneuve, 
P.  Q.,  died  on  August  29,  aged  fifty  years.  He  was  con- 
nected with  the  municipality  for  twenty-six  years,  and  had 
much   to   do  with   the  progress  of  the   city. 

Mr.  George  T.  Holloway,  the  eminent  metallurgist,  of 
London,  England,  who  has  been  appointed  Chairman  of  the 
new  Ontario  Nickel  Commission,  has  arrived  in  Canada. 
It  is  stated  that  the  commissioners  will  lose  no  time  in  enter- 
ing upon  their  investigation  of  the  nickel  resources  of  On- 
tario, the  possibilities  of  refining  the  ore,  and  so  on.  Before 
coming  to  Canada  Mr.  Holloway  gathered  much  useful  in- 
formation dealing  largely  with  the  extent  of  the  nickel  mar- 
ket and  its  possibilities  of  development  after  the  war. 

Mr.  J.  G.  Rumney,  General  Manager  of  the  Detroit  Steel 
Products  Company,  has  left  Detroit  for  an  extended  busi- 
ness trip  throughout  the  western  territory.  He  will  visit 
some  of  the  principal  cities  in  which  the  company  is  repre- 
sented and  will  endeavour  to  obtain  first-hand  information 
relative  to  conditions  affecting  the  building  trade  in  those 
territories.  Whilst  construction  reports  show  that  building 
has  not  been  normal  this  year  throughout  the  country  gen- 
erally, the  steel  sash  business  has  shown  an  increase.  Each 
month  has  shown  a  substantial  increase  over  the  correspond- 
ing month  of  1914,  and  the  business  secured  during  the  first 
half-year  was  greater  than  for  any  other  first  six  months  in 
the  history  of  the  Detroit  Steel  Products  Company.  Before 
returning  to  Detroit  in  the  latter  part  of  September,  Mr. 
Rumney  will  spend  some  time  at  Glacier  National  Park,  in 
Montana,  and  at  Vancouver. 


Progress  on  Elevator   Work   at  Vancouver 

According  to  a  Vancouver  despatch,  work  is  now  well 
under  way  on  the  erection  of  the  grain  elevator  which  is  to 
be  built  on  the  Government  dock  property  on  Burrard  Inlet. 
The  site  for  the  plant  has  been  excavated,  and  concrete  is 
being  poured  on  the  footings  for  the  lower  piers  of  the  main 
buildings.  The  sea  wall,  800  feet  long  and  300  feet  wide,  has 
been  completed,  with  the  exception  of  a  small  section  which 
is  being  used  to  drain  the  water  from  the  covered-in  area, 
and  five  dredges  are  dumping  material  into  the  portion  td 
be  reclaimed.  The  dirt  is  scattered  by  hydraulic  jets.  More 
than  200,000  cubic  yards  of  material  have  been  placed  on 
the  tract,  this  amount  being  approximately  half  the  quantity 
required  to  complete  the  fill.  It  is  estimated  that  the  dock 
will  be  finished — so  far  as  the  general  construction  goes — 
by  the  middle  of  October  or  early  in   November. 

A  force  of  nearly  two  hundred  men  are  engaged  on  con- 
struction work  at  the  elevator  site.  The  main  buildings  and 
bins  will  be  of  reinforced  concrete  construction.  The  plant 
will  have  a  capacity  of  one  and  a  quarter  million  bushels,  j 
Galleries  extending  the  entire  length  of  the  wharf  will  be 
built  along  either  side,  as  part  of  the  elevator  system.  The 
location  for  the  tracks  leading  to  the  plant  has  been  partly 
filled  in. 

The  Barnett-McQueen  Company,  of  Fort  William,  has 
the  elevator  contract.  Mr.  W.  Bryden  is  the  superintendent 
and  Mr.  E.  D.  Mayor  the  consulting  engineer. 


The  International  Petroleum  Company  are  stated  to 
have  purchased  a  site  at  Church  and  Court  Streets,  Toronto, 
for  the  erection  of  a  large  office  building,  operations  upon 
which  will  be  commenced  shortly.  The  site  is  TO  ft.  x  130 
ft.  in  dimensions. 
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The  foundations  are  in  for  a  school  and  residence  to  be 
erected  at  Lachine,  Que.,  at  a  cost  of  $150,000.  The  plans 
were  prepared  by   Messrs.  Viau  &  Venne. 

Biirnall,  Limited,  Toronto,  Ontario,  is  the  name  of  a 
new  firm  organized  with  a  capital  of  $200,000  for  the  manu- 
facture and  installation  of  lighting  and  heating  plants. 

At  Ottawa,  a  good-sized  contract  has  been  let  to  the 
Ottawa  Construction  Company.  The  work  is  for  asphalt 
and  sandstone  Idock  paving  on  Preston  Street,  and  the  esti- 
mated cost  is  $120,000. 

The  city  of  Lachine  have  accepted  the  tender  of  the  At- 
las Construction  Company,  Montreal,  for  an  incinerator  des- 
troying twenty  tons  every  twenty-four  hours.  The  inciner- 
ator will  be  of  the  Decarie  type. 

Interior  work  is  in  progress  on  the  Orphanage  which  is 
being  erected  on  Decary  Boulevard  at  a  cost  of  $175,000. 
The  architect  is  Mr.  A.  Piche,  and  the  general  contractors 
are  The  Deakin  Construction  Company. 

The  General  Supply  Company  of  Canada,  Limited,  Ot- 
tawa, Ont..  have  opened  an  office  at  408  McGill  Building, 
Montreal,  in  charge  of  Mr.  G.  W.  Robb.  They  handle  rail- 
way supplies,  concrete  machinery,  pumps,  etc. 

The  Truro  Steel  Company,  Limited,  lately  organized 
with  a  capital  of  $200,000,  has  purchased  the  plant  and  pro- 
perty of  the  Truro  Engineering  Works,  Limited,  at  Truro, 
N.  S.,  and  will  engage  in  the  manufacture  of  shells. 

The  Quebec  Paving  Construction  Company  have  been 
awarded  the  contract  for  the  Quebec  City  portion  of  a  new 
boulevard  which  is  being  erected  by  the  City  of  Quebec  and 
the   Provincial  Government.     The  job  is  worth  $105,000. 

A  Calgary  despatch  is  authority  for  the  statement  that 
the  Canadian  Western  Foundry  and  Supply  Company,  with 
plants  in  Alberta  cities,  have  received  an  order  for  $6,000,000 
in  shells  and  that  it  is  possible  that  an  additional  plant  may 
be  erected. 

The  first  sod  has  been  turned  by  the  municipality  of 
South  Vancouver  on  the  work  of  making  connections  with 
the  trunk  sewers  laid  by  the  Vancouver  and  District  Joint 
Sewerage  and  Drainage  Board.  The  undertaking  will  cost 
the  municipality  more  than  $;!00,000. 

For  the  fiscal  year  1914-15  the  expenditure  of  the  Que- 
ec  Government  on  roads  was  $341,226,  in  addition  to  whicli 
5,713,082  was  expended  under  the  Good  Roads  ^ct  1912. 
On  the  other  side  of  the  account  $81,473  interest  was  re- 
ceived  from   municipalities   under   the   same   act. 

Good  progress  lias  been  made  on  the  erection  of  the 
First  Church  of  Christ  Scientist  on  River  Street,  Winnipeg, 
and  the  exterior  work  is  Hearing  completion.  The  archi- 
tects for  this  building  are  Messrs.  Jordan  &  Over,  and  the 
general  contractors  the  Fort  Garry  Construction  Company. 

The  official  programme  of  the  Pan-American  Congress 
which  is  being  held  under  the  joint  auspices  of  the  .\nierican 
Road  Builders'  Association  and  the  .\merican  Highway  As- 
sociation at  Oakland,  Cal.,  September  13th  to  17th,  contains 
many  features  of  interest.  There  will  be  papers  and  discus- 
sions by  leading  highway  engineers  and  road  builders  from 
all  parts  of  the  United  States  and  Canada.  It  is  of  interest 
to  note  that  one  of  the  presiding  officers  is  Mr.  W.  A.  Mc- 
Lean, Chief  Engineer  of  the  Ontario  Highway  Commission, 


and  a  former  President  of  the  American  Road  Builders'  As- 
sociation. 

E,  T.  Ramsay.  Limited,  is  the  name  of  a  new  firm  with 
head  office  at  St.  Lambert,  Que.,  and  a  capital  of  $50,000. 
incorporated  to  manufacture  and  deal  in  building  materials 
and  contractors'  supplies.  The  incorporators  include  E.  T. 
Ramsay,  of  Westmount,  Que.,  and  H.  S.  Thompson,  of  St. 
Lambert. 

A  despatch  from  Ottawa  states  that  a  favorable  report 
on  the  oil  shales  of  New  Brunswick  has  been  received  from 
Dr.  Clapp,  the  U.  S.  expert,  who  states  that  he  found  the 
prospects  for  petroleum  in  this  province  very  promising. 
The  shale  belt  is  chiefly  in  Albert  County,  about  forty  miles 
from  St.  John. 

Russell  Fireproofing,  Limited,  has  been  incorporated 
with  a  capital  of  $250,000,  to  manufacture  and  deal  in  fire- 
proofing  and  clay  and  shale  products  generally.  The  direc- 
tors include  Andrew  Walker,  H.  Kenney.  J.  K.  Cochrane,  and 
R.  M.  Warner,  all  of  Russell,  where  the  head  office  of  the 
company  is  to  be  situated. 

The  Port  Moody  (B.  C.)  Council  arc  negotiating  with  a 
steel  works  for  the  establishment  of  a  plant  there.  An  ex- 
pert report  is  to  be  submitted,  after  which  it  is  proposed  to 
submit  a  by-law  guaranteeing  the  company's  bonds  for  $100,- 
000.  The  company,  which  is  known  as  the  Port  Moody  Steel 
Works,  has  secured  a  site  of  one  hundred  acres. 

Tenders  are  now  being  received  by  the  architect.  Mr. 
J.  C.  Storey  (Northern  Bank  Building.  Seattle),  for  the 
greater  part  of  the  work  and  equipment  required  in  the  con- 
struction of  an  oil  plant  at  Burnaby,  B.  C.  the  cost  of  which 
is  estimated  at  $110,000.  Operations  are  to  commence  at  an 
early  date.  The  owners  are  the  Shell  Oil  Company,  of  Van- 
couver. 

At  Winnipeg,  work  is  reported  in  progress  on  the  office 
building  which  is  being  erected  on  Main  Street  by  F.  W. 
Scott  according  to  plans  prepared  by  Messrs.  Pratt  &  Ross. 
The  general  contractors  are  Messrs.  Hazelton  &  Walin.  The 
building  is  to  be  six  storeys  high,  of  reinforced  concrete, 
terra-cotta  and  hollow  tile  construction,  and  is  estimated 
to  cost  $120,000. 

A  Toronto  contractor  last  week  omitted  an  item  of  $700 
from  his  contract  for  heating  and  ventilating  the  addition  to 
the  Manning  .Avenue  School.  The  contract  was  accepted, 
but  the  mistake  was  discovered  later,  when  the  contractor 
asked  permission  to  withdraw  from  the  work.  It  is  under- 
stood that  the  request  will  be  granted,  but  it  will  mean  the 
sacrifice  of  a  deposit  of  $1.39. 

The  contract  for  a  new  picture  theatre,  on  Park  and 
Laurier  Avenues.  Montreal,  has  been  let  to  Nicholson  Con- 
structions, Limited.  Montreal.  The  building  is  from  plans 
drawn  by  Mr.  D.  J.  Crighton.  Montreal;  it  will  be  on  a 
site  60  x  105  ft.,  and  will  be  60  feet  high.  The  exterior  is 
to  be  of  cream  glazed  terra-cotta.  while  the  general  con- 
struction will  be  of  steel,  fireproof  hollow  tile,  and  rein- 
forced concrete. 

The  formal  opening  of  Toronto's  new  Technical  School, 
erected  at  a  cost  of  two  million  dollars,  took  place  on  Tues- 
day. .August  31st.  The  ceremony  was  performed  by  Sir  John 
Hendrie,   Lieutenant-Governor  of  Ontario,  in   the  company 
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of  many  distinguished  guests,  including  Archbishop  McNeil, 
the  Bishop  of  Toronto,  the  Hon.  G.  Howard  Ferguson,  Sir 
Edmund  Walker,  and  many  others  prominent  in  the  business 
and  social  life  of  the  city. 

The  Dominion  Bridge  Company  is  reported  to  be  main- 
taining a  steady  output  of  2,000  shrapnel  and  1,500  high 
explosive  shells  daily,  and  it  is  reported  that  this  output 
will  soon  be  increased  over  fifty  per  cent.  The  Montreal 
Ammunition  Company  is  making  six  .thousand  finished  cart- 
ridge cases  a  day  at  the  Lachine  plant  of  the  Dominion 
Bridge  Company,  and  is  rapidly  installing  equipment  for  the 
manufacture  of  large  calibre  shells  for  which  it  has  received 
contracts. 

The  Hudson  Bay  Company's  new  block  at  Victoria, 
illustrated  in  our  last  issue,  has  been  completed  vvith  the 
exception  of  the  interior  finishing.  The  contractors,  the 
B.  C.  Construction  Company,  Limited,  commenced  opera- 
tions early  last  year,  and  the  work  has  proceeded  in  spite 
of  the  financial  disturbance  brought  about  by  the  war.  The 
new  block  is  in  terra-cotta,  conforming  with  the  design  of 
the  company's  new  building  in  Vancouver,  which  will  be 
occupied    this    fall. 

Some  thirty  employees  of  the  Don  Valley  Brick  Works, 
Toronto,  have  responded  to  the  Empire's  call  for  overseas 
service.  The  names  are:  Messrs.  Bert.  Mattieson,  William 
Galloway,  Harry  Burgess,  Thomas  Lillie,  Fred  Clark,  Wil- 
liam Fletcher,  William  Wheeler,  James  Dowse,  Thomas 
Hallam,  John  MacDonald,  Richard  Gregory,  E.  Gregory, 
Harry  Shoemaker,  James  Stapley,  Harry  Scale,  William 
Templeman,  T.  Swan,  William  Harris,  John  Harris,  John 
Beverley,  H.  Grant,  Samuel  Johnston,  William  Luxton, 
Bert.  Crook,  Matthew  Fleming,  Sr.,  Matthew  Fleming,  Jr., 
Fred.  Fletcher,  and  Bert.  Whitehead. 

At  St.  John,  N.  B.,  the  Town  Planning  Commission  has 
taken  the  second  step  in  its  forward  movement  by  submit- 
ting for  public  inspection  the  plan  of  the  area  over  which 
it  will  have  jurisdiction.  This  area  includes  a  strip  of  ter- 
ritory three  to  five  miles  from  the  centre  of  the  city,  extend- 
ing from  Courtenay  Bay  to  the  Kennebecasis  River,  and 
across  the  River  St.  John,  taking  in  all  the  South  Bay  dis- 
trict and  running  down  to  the  Bay  of  Fundy  coast  at  Mana- 
wagonish  Bay.  If  this  plan  meets  with  public  approval  the 
next  step  will  be  to  lay  out  roads  and  parks,  and  provide 
for  future  residential  and  industrial  development  within  the 
area. 

The  newly  organized  Institute  of  Paving  Brick  Manu- 
facturers is  holding  a  convention  at  Alton,  111.,  on  Septem- 
ber 22nd.  This  place  has  been  selected  on  account  of  the 
opportunity  it  affords  to  visit  the  plant  of  the  Alton  Brick 
Company.  It  has  become  the  rule  of  the  Institute  to  com- 
bine the  inspection  of  plants  with  theoretical  study,  and  the 
investigations  at  Alton  will  follow  upon  those  pursued  at 
the  plant  of  the  Bessemer  Limestone  Company  in  Youngs- 
town  and  at  the  Metropolitan  Paving  Brick  Company's  plant 
at  Canton,  Ohio.  A  cordial  invitation  is  extended  to  every 
paving  manufacturer  to  attend  the  Alton  meeting.  Full  par- 
ticulars may  be  obtained  of  Mr.  Robert  Keplinger,  care  of 
the   Metropolitan   Brick   Company,   Canton,   Ohio. 

The  concrete  and  stone  work  on  the  University  resi- 
dence at  Saskatoon  has  been  completed  by  the  contractors, 
Messrs.  Richardson  Builders,  Limited  (Winnipeg  and  Sas- 
katoon), who  are  proceeding  to  cover  in  the  building  and 
install  a  temporary  heating  system  so  that  the  concrete  may 
be  protected  during  the  winter  months.  The  building  has 
a  number  of  special  features.  It  is  a  stoiey  higher  than  any 
of  the  other  University  buildings.  The  basement  is  of  solid 
concrete,  providing  plenty  of  space  for  storage  room,  gym- 
nasium, and  swimming  pool.  The  outside  of  the  building  is 
finished   in    cut    Bedford   stone,    conforming   with    the    other 


buildings,  and  is  ornamented  with  castellated  cornices,  gables 
and  towers.  At  the  present  time  the  work  is  rather  more 
than  two-thirds  completed.  A  large  number  of  men  are  em- 
ploped  by  the  contractors.  The  masons  on  the  stone  work 
receive  $7  a  day. 

In  an  address  delivered  recently  at  St.  John,  N.  B.,  Mr. 
Thomas  Adams,  Town  Planning  Adviser  to  the  Commission 
of  Conservation,  said  that  the  enterprising  New  Brunswick 
city  had  taken  the  lead  in  town  planning,  and  that  if  would 
probably  be  the  first  city  to  adopt  a  town  planning  scheme. 
Speaking  of  the  plan  now  under  consideration,  Mr.  Adams 
said  that  he  believed  that  the  preliminary  stage  would  be 
covered  in  a  few  Weeks,  but  that  the  working  out  of  the 
details  would  defer  the  consummation  two  years,  perhaps. 
In  the  course  of  his  address  Mr.  Adams  stated  that  he  had 
been  asked  why  town  planning  should  be  urged  during  the 
war.  He  regarded  the  present  as  the  best  time  for  prosecut- 
ing schemes  which  promoted  public  health  and  brought  about 
better  housing  conditions.  In  England  two  hundred  cities 
had  started  to  adopt  town  planning  schemes,  and  half  of 
these  now  had  the  authority  to  go  ahead  with  them.  So  far 
no  Canadian  city  had  a  definite  project. 


Town  Planning  Recommendations  for 
Port  Credit 

The  Port  Credit  (Ont.)  Board  of  Trade  met  last  week 
to  consider  a  suggestive  report  submitted  by  Mr.  Thomas 
Adams,  Town  Planning  Adviser  to  the  Commission  of  Con- 
servation, Ottawa.  This  is  the  first  report  issued  by  the 
Department  to  any  municipality  in  Ontario.  After  com- 
menting upon  the  peculiar  advantages  for  industrial  or  resi- ■ 
dential  development  enjoyed  by  Port  Credit,  Mr.  Adams 
suggested  that  the  following  matters  be  given  immediate 
attention: 

(1)  width  and  character  of  construction  of  the  proposed 
Toronto  to  Hamilton  Highway  intersecting  district;  (2) 
alignment  of  highway  with  special  regard  to  its  effect  on  the 
harbor;  (3)  size  of  the  harbor  needed,  and  plan  of  develop- 
ment to  be  agreed  with  the  Government;  (4)  provision  of 
good  hotel  facilities  to  meet  needs  created  by  new  highway 
and  improved  amenities  of  district;  (5)  preservation  of  good 
open  spaces  on  lake  front,  and  adjoining  railway  to  give  good 
appearanie  to  town  and  attract  visitors.  Protection  of  river 
banks;  (6)  improvement  of  railway  station  and  surroundings 
and  consideration  of  position  of  railway  crossings;  (7)  crea- 
tion of  larger  municipal  area  by  taking  in  partially  developed 
land  outside  the  present  boundaries  of  the  town;  (8)  selec- 
tion of  sites  for  public  buildings,  etc.;  (9)  delimitation  of 
special  areas  for  factories,  etc.;  (10)  consideration  of  police 
regarding  width  of  streets  and  character  of  construction,  so 
that  short  residential  streets  may  be  at  the  minimum  cost, 
and  adequate  provision  be  made  for  main  highways;  (11) 
consideration  of  lines  of  main  highways,  so  as  to  enable 
sufficient  width  to  be  secured  before  development  takes  place 
or  at  least  to  enable  good  set-backs  to  be  obtained  in  re- 
spect of  buildings  erected  on  frontage  of  such  highways. 


The  Osgood  Company,  of  Marion,  Ohio,  manufacturers 
of  steam  shovels,  dipper  dredges,  etc.,  have  sent  us  a 
copy  of  a  picture  folder  (No.  12)  which  illustrates  in  a 
number  of  excellent  half-tone  views  the  application  and 
operation  of  this  firm's  well-known  equipment.  One  of  the 
views  shows  the  Osgood  "18"  excavating  a  sewer  trench 
15  feet  deep.  Here  the  shovel  is  fitted  with  a  power  device 
to  facilitate  the  ready  change  of  the  angle  of  the  boom  to 
suit  digging  conditions.  Another  view  shows  an  Osgood 
dredge  digging  30  feet  deep — an  operation  which  enables 
the  sand  and  gravel  plant  to  carry  out  its  work  with  the 
greatest  efficiency. 
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Waterworks  Sewerage  and 
Roadways 

Cap  Sante,  Que. 

Tfiulcrs  (in  the  construction  of  a  niac- 
adani  road  will  he  received  until  Septem- 
ber (ith  by  the  Municipal  Secretary,  J.  A. 
Frenette.  Plans  and  specifications  with 
the   Secretary. 

Cleveland  Township,   Que. 

Tlie  Municipal  tduiicil  have  passed  a 
by-law  providinK  for  the  niacadaniizinR 
of  a  jjortion  of  the  \alley  Road,  aliout 
8,000  feet  in  lenRth.  Mayor,  J.  Smith, 
Richmond. 

East  Whitby  Township,  Ont. 

The  Township  Council  are  consider- 
ing a  .$15,000  deljcnture  issue  to  cover 
the  cost  of  repairs  to  highways,  recent- 
ly damaged  by  storm.  Reeve,  James  Mc- 
Kenzie,   Whitby. 

Edmonton,  Alta. 

Work  by  day  labor  has  been  started 
on  the  construction  of  sewage  disposal 
works,  estimated  to  cost  $;!0,000.  Mn- 
ginecr,  A.  J.  Latornell.  Concrete  con- 
struction. 

Ingersoll,  Ont. 

The  Town  Council  are  considering  the 
laying  of  a  vitrified  brick  pavement  un 
Charles  Street.     Clerk,  W.   R.  Smith. 

The  Town  Council  are  considering  the 
extension  of  the  brick  pavement  now  be- 
ing laid  on  Thames  Street  a  further  three 
block  north.     Clerk,  W.  R.  Smith. 

Markham,  Ont. 

A  by-law  providing  for  extensions  to 
the  waterworks  system  at  an  approxi- 
mate cost  of  .$20,000,  will  be  submitted 
to  the  ratepayers  on  October  2nd.  Work 
will  include  new  mains,  tank  and  collect- 
ing basin  with  a  capacity  of  (iO.OOO  gal- 
lons. Consulting  Engineer,  E.  A.  James, 
.57  Adelaide  Street  £.,  Toronto. 

North  Bay,   Ont. 

The  Town  Council  will  receive  ten- 
ders until  Sei)tember  !)lh  for  the  supply 
of  I,:i:iO  lineal  feet  of  concrete  pipe,  di- 
ameter ;iO  inches.  I'lans  and  specifica- 
tions at  ofVice  of  the  Engineer,  H.  J.  Mc- 
.■\uslan. 

Ojibway,  Ont. 

The  Town  Council  are  considering  the 
installation  of  a  tile  drainage  system  at 
an  early  date.  Clerk,  J.  Moynahan,  31 
Parent  .\venue,  Windsor. 

Prescott,  Ont. 

The  laying  of  asphalt  paving  on  King 
Street  is  contemplated  by  the  Town 
Council.  Clerk,  Ceorge  Rook.  .Approxi- 
mate  cost,    .$;tii,O0O. 

Preston,   Ont. 

Plans  are  being  prepared  for  a  sani- 
tary sewer  to  be  laid  on  a  portion  of 
King  Street.     Town  Clerk.  H.  C.  Edgar. 

Work  is  in  progress  on  the  construc- 
tion of  sewers  on  a  number  of  streets. 


Material    all    purchased.        Approximate 
cost,  $8,19,5.     Engineer,  C.  S.  McKenzie. 

Simcoe,  Ont. 

A  concrete  pavement  is  being  laid  on 
Colborne  Street  by  day  labor  under  sup- 
ervision of  the  Engineer,  W.  G.  Marrfton. 

South  Norwich  Township,  Ont. 

The  Township  Clerk.  Alexander  Mc- 
Farlane,  Otterville,  will  receive  tenders 
until  .September  13th  for  the  construc- 
tion of  the  Banslaugh  Creek  Drain.  En- 
gineer, F.  J.  Ure,  Woodstock. 

St.  Catharintfs,  Ont. 

The  City  Council  are  considering  the 
enlargement  of  the  outlet  of  the  trunk 
line  sewer  at  Carlton  Street.  Engineer, 
W.   P.   Near. 

St.  John,  N.B. 

The  retaining  wall  on  Moore  Street 
will   be   built   by   day   labor. 

St.  Marys,  Ont. 

The  construction  of  a  watcrmain  on 
James  Street  is  contemplated  by  the 
Town   Council.     Clerk,  F.  M.  Clark. 

St.  Romuald,  Ont. 

The  Municipal  Council  are  consider- 
ing the  purchase  of  two  electric  pumps, 
leu  hydrants  and  1,000  feet  of  standard 
fire  hose.     Secretary,  J.  T.  Lemieux. 

Toronto,  Ont. 

Tenders  will  be  received  until  Septem- 
ber 7th  by  the  Board  of  Control  for  as- 
phalt, asphaltic  concrete,  bitulithic  and 
brick  block  paving  and  concrete  side- 
walks and  curbings  on  a  number  of 
streets.  Plans  and  specilcations  at  office 
of  the  Works  Department,  City  Hall. 

West  Kildonan  Township,  Man. 

The  Township  Council  contemplate 
the  construction  of  plank  sidewalks  on 
a  number  of  streets.  Secretary,  W.  Bal- 
lard, West  Kildonan. 

Woodstock,  Ont. 

Tenders  on  laying  a  concrete  pave- 
ment will  be  received  until  September 
4th  by  the  City  Clerk,  John  Morrison. 
Plans  and  specilcations  at  office  of  En- 
gineer F.  J.  Ure. 

CONTRACTS  AWARDED 

Burlington,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  a  collect- 
ing gallery  at  the  pump  house  to  G.  E. 
Moogk,    Main    Street.    Weston. 

Hamilton,  Ont. 

The  contract  for  the  erection  of  a 
store  and  pump  house  at  the  Beach 
Pumping  -Station  has  been  let  by  the 
City  Council  to  John  Poag  &  Son,  West- 
inghousc  .\vcnuc. 

Hull,  Que. 

The  contract  for  the  supply  of  6-inch, 
8-inch,  10-inch  and  12-inch  cast  iron 
pipe  has  been  let  by  the  City  Council 
to  the  Canada  Iron  Corporation,  88  Vic- 
toria Square,   Montreal. 


Maillardville,  B.C. 

The  contract  for  the  supply  of  material 
for  waterworks  construction  has  been 
let  to  Widdess.  McDonald  &  Company, 
.53.T  Seymour  Street,  Vancouver,  at  $3,- 
250. 

New  Toronto,  Ont. 

The  contract  for  extension  of  the  in- 
take pipe  into  the  Lake  has  been  let  by 
the  Town  Council  to  the  Dominion  Con- 
struction Company.  10  WcIlinRton  Street 
E.,  Toronto.     Approximate   cost,  $5,000. 

Quebec,  Que. 

The  general  contract  for  boulevard 
construction  on  St.  Louis  Road  has  been 
let  to  the  Quebec  Paving  Construction 
Company,  70  Tenth  Avenue.  Limoilou. 
This  contract  is  for  the  Quebec  City  por- 
tion only.  The  remaining  part  is  to  be 
done  for  the  Provincial  Government.  .Ap- 
proximate cost  of  work,  $105,000. 

Sombra  Township,  Ont. 

Work  is  about  to  start  on  the  construc- 
tion of  a  drainage  system,  estimated  to 
cost  $42,882.  A  contract  for  dredging 
and  about  six  miles  of  team  work  has 
been  let  by  the  Township  Council  to  the 
Lakeside  Dredging  Company.  Windsor, 
Ont.,  at  $18,299.  Contracts  for  bridges 
will  be  let  later. 

Upper  Melbourne,  Que. 

The  contract  for  macadamizing  the 
River  Road  has  been  awarded  to  O'Con- 
nor Bros.,   Huntingdon,  Que.,  at  $5,830. 

West  Lome,  Ont 

The  X'illagc  Council  have  let  the  con- 
tract for  the  construction  of  a  drainage 
system  to  G.  H.  Conibcar,  St.  Clair  St., 
Chatham,  at  $4,500. 


Railroads,  Bridges  and  Wharves 

East  Whitby  Township,  Ont 

Tenders  on  the  construction  of  nine 
small  reinforced  concrete  and  steel 
bridges  will  be  received  until  September 
l.^th  by  the  Township  Clerk.  W.  Purvis. 
Columbus.  Ont.  Engineers,  Bowman  & 
Connor,   31   Queen   Street   W..   Toronto. 

Magog,  Que. 

Work  is  about  to  start  by  day  labor 
oi\  the  construction  of  a  crili  work  dam. 
The  city  of  Sherbrooke,  the  Brompton 
Pulp  and  Paper  Company,  the  Paton 
Manufacturing  Company.  Sherbrooke, 
and  the  Sherbrooke  Street  Railway  Com- 
pany arc  interested  in  the  project 

Peterborough,   Ont 

The  t  ity  Council  are  considering  plans 
for  a  reinforced  concrete  bridge  to  be 
built  on  Bonacord  Street,  at  an  apnroxi- 
mate  cost  of  $2,»15.  Engineer.  R.  H. 
Parsons. 

CONTRACTS  AWARDED 

Kincardine  Township,  Ont 

The  Township  Council  have  let  the 
general  contract  for  the  construction  of 
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two  bridges  to  David  Keyes,  Kincardine, 
at   $7,650. 

Ottawa,  Ont. 

The  contract  for  the  substructure  of 
the  Pretoria  Avenue  Bridge  has  been 
awarded  by  the  City  Council  to  Roderick 
Brewder,  317  Lyon  Street.  Approxi- 
mate  cost   of   bridge,   $31,000. 

Perth  and  Wellington  Counties,  Ont. 

A  contract  for  the  erection  of  a  con- 
crete bridge  for  the  County  Councils 
has  been  let  to  John  Tilker,  Harriston, 
Ont. 


Public  Buildings,  Churches 
and  Schools 

Beamsville,   Ont. 

A  by-law  to  provide  $20,000  for  the 
erection  of  a  High  School  has  been  de- 
feated. 

Bothwell,  Ont. 

The  Town  Council  will  be  in  the  mar- 
ket shortly  for  seating  for  the  Town 
Hall  now  in  course  of  erection.     Clerk, 

W.   H.   Bradley. 
Stratford,  Ont. 

Plans  are  being  prepared  for  altera- 
tions and  additions  to  the  Central  Meth- 
odist Church.  Work  will  consist  of  a 
new  front  entrance,  two  towers  and  a 
six-roomed  addition  to  the  Sunday 
School.     Pastor,   Rev.   Dr.  Manning. 

Tara,  Ont. 

The  Town  Council  contemplate  the 
purchase  of  a  number  of  school  desks. 
Clerk,  W.  J.  Taylor. 

Toronto,  Ont. 

Tenders  on  the  erection  of  an  eight- 
roomed  school  on  Gledhill  Avenue  will 
be  received  until  September  10th  by  the 
Board  of  Education.  Plans  at  office  of 
the   Building  Superintendent,   City   Hall. 

CONTRACTS  AWARDED 

Halbrite,  Sask. 

The  School  Board  have  let  the  gen- 
eral contract  for  the  construction  of  a 
school  to  H.  E.  McKenzie,  Fourth  St., 
Estevan.     Estimated  cost,  $6,000. 

Hamilton,  Ont. 

The  contract  for  painting  in  connec- 
tion with  the  addition  now  being  erected 
at  the  Hospital  on  Barton  Street  E.  has 
been 'let  by  the  Hospital  Board  to  E.  F. 
Tallman,  189  East  Avenue  West. 

London,  Ont. 

The  contract  for  installing  electric  wir- 
ing and  fittings  at  the  Customs  House 
and  Post  Office  has  been  awarded  by 
the  Department  of  Public  Works,  Ot- 
tawa, to  the  Benson-Wilcox  Electric 
Company,  264  Dundas  Street,  London. 

Lyall,  Man. 

The  contract  for  the  erection  of  a 
school  for  the  Trustees  of  the  Prosperity 
School  District  has  been  let  to  Eraser  & 
McDonald,  512  Gertrude  Avenue,  Winni- 
peg.    Estimated  cost,  $12,000. 

Middlechurch,   Man. 

In  connection  with  the  addition  of  the 
Old  Folks  Home,  the  roofing  contract 
has  been  let  to  G.  Goodman,  Toronto 
and  Notre  Dame  Streets,  Winnipeg,  and 
the  electrical  contract  to  the  Marriott 
Denbigh  Electric  Company,  490  Main 
Street,  Winnipeg. 

In  connection  with  the  addition  to  the 


Old  Folks  Home,  the  sub-contracts  for 
masonry,  carpentry,  painting  and  interior 
fittings  have  been  let  to  the  general  con- 
tractors, S.  Brynjolfsson  &  Company,  60 
506  Builders'  Exchange,  Winnipeg,  and 
for  heating  and  plumbing  to  Pattenden 
&  Eraser,  66  Noble  Avenue,  Elmwood. 

Milton,  Ont. 

The  contract  for  roofing  at  the  Reg- 
istry Oflice  now  in  course  of  erection  has 
been  let  to  Turnbull  &  Cutliflfe,  Brant- 
ford. 

Moncton,  N.B. 

The  contract  for  ventilating,  plumbing 
and  heating  at  the  Aberdeen  School, 
now  in  course  of  erection,  has  been  let 
to  Hagen  &  Company,  Church  Street, 
Amherst,  and  for  terra  cotta  work  to 
J.  C.  Berrie,  48  Princess  Street,  St.  John. 

Montreal,  Que. 

Tlie  general  contract  for  the  erection 
of  a  Presbytery  in  Ahuntsic  Ward  has 
been  let  to  Lemieux  &  Blais,  St.  Clair 
Street,  Ahuntsic  Ward.  Architects,  Gau- 
thier  &  Daoust,  180  St.  James  Street. 

The  Deakin  Construction  Company,  41 
Mayor  Street,  have  been  awarded  the 
contract  for  painting  at  the  Orphanage 
being  built  by   them  on   Decary   Blvd. 

Newcastle,   N.B. 

The  following  contracts  for  work  at 
the  Miramichi  Hospital  have  been  let 
by  the  Hospital  Board: — heating  and 
plumbing.  F.  W.  Summer  &  Company, 
Wesley  Street.  Moncton;  electrical  work, 
Canadian  Gear  Works,  Newcastle;  gal- 
vanized iron  work.  J.  E.  Wilson,  Ltd., 
17  Sydney  Street,  St.  John. 

Ottawa,  Ont. 

The  Carlton  Construction  Company, 
Union  Bank  Building,  Ottawa,  have  been 
awarded  the  contract  for  the  partial  re- 
moval of  a  tower  at  the  Victoria  Muse- 
um,    Contract  price,  $13,990. 

St.  Eustache,  Que. 

The  general  contract  for  the  erec- 
tion of  an  addition  to  the  College  has 
been  let  by  the  School  Commissioners  to 
Douquette  &  Frere,  St.  Eustache.  Ap- 
proximate cost,  $10,000. 

St.  Ulric,  Que. 

The  contract  for  the  installation  of  a 
heating  system  at  the  Parish  Church 
has  been  let  to  Wilfred  Berube,  Fraser- 
ville. 

Wallaceburg,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  school  now  in 
course  of  erection: — masonry,  F.  Mc- 
Gregor, William  Street;  carpentry,  W. 
D.  Shaw,  139  William  Street,  Sarnia; 
heating  and  plumbing,  Alexander  Joss, 
203  Front  Street. 

Waterford,  N.S. 

Work  has  been  started  on  the  erection 
of  a  church  for  the  congregation  of  St. 
Agnes  Parish  by  D.  J.  Mclsaac,  Vic- 
toria Street,  Glace  Bay.  Approximate 
cost,  $16,000. 

Windsor,   Ont. 

The  contract  for  the  supply  and  in- 
stallation of  seating  at  the  church  which 
has  been  erected  for  the  Colored  Bap- 
tist Congregation  has  been  let  to  the 
Globe  Furniture  Company,  Shantz  Ave- 
nue, Waterloo. 

Winnipeg,  Man. 

The    following    contracts    have    been 


let  in  connection  with  the  church  in 
course  of  erection  at  River  Heights  for 
St.  Andrew's  Presbyterian  Congrega- 
tion:— masonry,  carpentry,  steelwork, 
roofing,  plastering  and  painting,  Grey  & 
Davidson  Company,  Limited,  621  Wall 
Street;  elecerical  work,  McDonald  & 
Willson  Lighting  Company,  309  Fort  St. 
Heating  and  plumbing  not  let. 

The  contract  for  roofing,  galvanized 
iron  work,  metal  ceilings,  copper  doors 
and  steel  sash  at  the  school  being  built 
on  Poison  Avenue  has  been  let  to  J.  A. 
Glasgow,  532  Agnes  Street.  The  steel 
sash  and  copper  doors  are  being  made 
by  A.  B.  Ormsby  Company,  King  Street 
VVest,   Toronto. 

Yarmouth  Township,  Ont. 

The  following  contracts  for  the  erec- 
tion of  a  school  have  been  let  by  the 
Trustees  of  School  Section  No.  18: — 
masonry,  Horton  Bros.,  5  Hughes  St.; 
carpentry,  Alfred  Morris,  68  Elysian  St.; 
roofing,  C.  Riddle,  58  Railway  Street; 
plastering,  Harry  Rival;  painting,  E. 
Dallyn,  St.  George  Street;  tinsmithing, 
Ingraham  &  Davey,  468  Talbot  Street. 
Heating   not   let. 


Business  Buildings  and  Indus- 
trial Plants 

Dutton,  Ont. 

A.  D.  Urlin,  Queens  Hotel,  is  about 
to  remodel  his  premises  at  an  approxi- 
mate cost  of  $3,000.  Interior  fittings  and 
equi])ment  will  be  required. 

Glen  Rae,  Ont. 

Hugh  Johnston  contemplates  the  erec- 
tion of  farm  buildings  estimated  i.Q  cost 
$3,500.     Cement  and  stone  construction. 

Orillia,  Ont. 

Walker  Bros.,  West  Street,  have  com- 
menced the  erection  of  a  garage  by  day 
labor.  Concrete  construction,  fireproof 
windows. 

Ottawa,  Ont. 

Work  has  been  started  on  the  erection 
of  an  addition  to  a  warehouse  for  the 
Bate  Realty  Company,  Slater  Street. 
Contracts  for  heating,  plumbing  and  elec- 
trical work  will  probably  be  let  later. 

Portage  la  Prairie,  Man. 

The  erection  of  a  distributing  station 
is  contemplated  by  the  Canadian  Oil 
Company,  Limited,  2  Strachan  .\venue, 
Toronto.  Work  will  include  four  large 
storage  tanks. 

Ruthven,  Ont. 

Gueranzey  Bruner  contemplates  the 
erection  of  fireproof  farm  l)uildings,  esti- 
mated to  cost  $6,000. 

Scotland,  Ont. 

Work  has  been  commenced  by  J.  Potts 
on  the  erection  of  a  store  and  residence, 
estimated  to  cost  $3,500.  Frame  and 
white  brick  construction,  shingle  roof- 
ing. 

St.  Marys,  Ont. 

Weir  &  Weir,  Church  Street,  are  about 
to  remodel  premises  for  knitting  factory. 

St.  John,  N.B. 

Tenders  on  remodelling  a  building  on 
Charlotte  Street  for  La  Provincial  Bank 
will  be  received  until  September  10th  by 
the  Architect,  H.  H.  Mott,  13  Germain 
Street.     Estimated  cost,  $12,000. 

Tara,  Ont. 

Work  is  about  start  on  the  erection  of 
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an  addition  to  the  premises  of  F.  T. 
Hill  &  Company.  White  brick  construc- 
tion, felt  and  gravel  roofing.  Estimated 
cost,  $3,500. 

Toronto,  Ont. 

Jhc  Hoard  of  Control  will  receive  bulk 
tenders  until  September  14th  for  the 
construction  of  a  barn  at  the  Jail  Kami, 
Yonge  Street.  Plans  and  specifications 
at  otlice  of  the  City  Architect,  City  Hall. 
Reinforced  concrete  and  hollow  tile  con- 
struction, concrete  foundation  and  floors. 
Approximate   cost,   $35,000. 

The  International  Petroleum  Com- 
pany, Dominion  Bank  Building,  are  about 
to  erect  a  large  office  building  at  Church 
and  Court  Streets.  Secretary,  H.  F. 
Miller. 

In  connection  with  the  factory  in 
course  of  erection  on  Dundas  Street  for 
LePagc  Individual  Communion  Cup 
Company,  103  Tyndall  Avenue,  the  ten- 
ders for  plumbing,  heating,  electric  wir- 
ing, etc.,  will  remain  open  until  Sep- 
tember 15th. 

West  Nissouri,  Ont. 

John  I'ardy,  Concession  4,  West  Nis- 
souri, Thorndale,  proposes  to  erect  fire- 
proof farm  buildings  at  a  cost  of  $:i,300. 
Concrete  and  stone  construction. 

CONTRACTS  AWARDED 

Assiniboia,  Man. 

The  general,  masonry,  carjjcntry,  roof- 
ing, plastering  and  painting  contracts 
for  the  erection  of  a  telephone  exchange 
on  Ness  Avenue  have  been  let  by  the 
Department  of  Public  Works,  Winnipeg, 
to  Grey  &  Davidson,  Limited,  fiSl  Wall 
Street,  Winnipeg,  the  contract  for  heat- 
ing and  plumljing  to  Bearisto  Pluni1)itig 
Company.  Limited,  286  Fort  Street,  and 
for  electrical  work  to  McDonald  &  Will- 
son  Lighting  Company,  309  Fort  Street. 
Work  is  in  progress. 

Comber,  Ont. 

The  contract  for  painting  in  connec- 
tion with  the  garage  now  in  course  of 
erection  for  W.  Keith,  Comber,  has  been 
awarded  to  W.  H.  Palmer,  S3  .'\delaide 
Street  S.,  Chatham. 

Durham,  Ont. 

Work  has  been  started  by  F.  Luney. 
IClniwood,  on  the  erection  of  a  hydro 
electric  sub-station  for  the  Village  Coun- 
cil. Red  pressed  brick  construction,  con- 
crete floors  and  ceiling. 

Kingston,  Ont. 

Work  is  progressing  on  the  erection 
of  a  factory  at  Rideau  and  Cataratpii 
Streets  for  Susman  &  Cohen.  293  On- 
tario Street.  The  contract  for  steel  sash 
has  been  let  to  the  Trussed  Concrete 
Steel  Company  of  Canada,  Limited,  23 
Jordan  Street,  Toronto,  the  contract  for 
reinforcing  steel  to  Dalton  &  Sons, 
Princess  Street,  and  the  plumbing  con- 
tract to  Simmons  Bros.,  132  Princess  St. 
Contracts  for  the  installation  of  vault 
doors   and    elevator    still    to   be   let. 

Montreal,  Que. 

Work  has  been  commenced  on  the 
erection  of  an  addition  to  the  factory  of 
Robin  Bros..  131  Carriere  Street.  The 
general  contract  has  been  let  to  J.  V.. 
Robin,  589  Ninth  .\venue.  Rosemount 
Ward.  Brick  and  fireproof  construction, 
concrete   foundation. 

.\rchambault  &  Company,  3,12  Bleury 
Street,  have  commenced   the  erection  of 


a  factory  for  the  Mount  Royal  Color  & 
Varnish  Company,  Limited,  19  Dor- 
chester Street  E.,  estimated  to  cost  $20,- 
000.  Concrete  and  mill  construction, 
felt  and  gravel   roofing,  concrete  floors. 

Montreal,   Que. 

The  following  contracts  have  been  let 
l)y  the  City  Council  for  the  erection  of 
shops  and  a  storeroom  at  Rachel  and 
Baldwin  Streets: — structural  steel.  Do- 
minion Bridge  Company,  Lachine;  roof- 
ing, N.  Dinelle,  1096  Henri  Julien  Ave- 
nue; mill  work,  Isaac  Allard,  1360  Des 
Erables  Street;  prism  glass,  Hobbs 
Manufacturing  Company,  43  St.  Maur- 
ice Street;  elevator.  Cote  Bros.  &  Bur- 
ritt,  46  Cone  Street. 

Niagara   Falls  Centre,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  concrete  grain  elevator  for  the 
Canadian  Shredded  Wheat  Company  by 
the  Monarch  Engineering  Company, 
.  Buffalo,  N.  Y.  Steel  and  reinforced 
concrete    construction. 

Norwich,  Ont. 

The  contract  for  roofing  at  the  prem- 
ises in  course  of  erection  for  Molson's 
Bank,  300  St.  James  Street,  Montreal, 
has  been  let  to  the  Brown-Jarvis  Roof- 
ing Company,  9  George  Street,  Brant- 
ford,  and  for  plastering  and  plumbing  to 
the  general  contractors,  McKinney  Lum- 
licr  Comi)any,  Ingersoll  Avenue,  Wood- 
slock. 

Ottawa,  Ont. 

The  contract  for  masonry  in  connec- 
tion with  the  stores  being  built  by  W. 
H.  Lister,  137  Second  Avenue,  has  been 
let  to  T.  C.  James,  Flora  Street,  and  for 
steelwork  to  the  Dominion  Bridge  Com- 
pany, Sparks  Street.  Other  trades  not 
yet  awarded.     Approximate  cost,  $20,000. 

Point  Grey,  B.C. 

The  following  subcontracts  have  been 
let  in  connection  with  the  garage  and 
stable  in  course  of  erection  for  B.  T. 
Rogers,  1531  Davie  Street: — sheet  metal 
work,  British  Columbia  Ceiling  and 
Roofing  C^ompany,  Seventh  Street,  Van- 
couver; glazed  tile,  W.  N.  O'Neil  Com- 
pany, Limited.  550  Seymour  Street,  Van- 
couver; reinforcing  steel.  Balfour.  Guth- 
rie &  Company,  739  Hastings  Street  W.; 
electrical  work.  C.  H.  E.  Williams.  509 
Richards   Street.   Vancouver. 

Princeville,  Que. 

The  general  contract  for  the  erection 
of  a  slaughter  house  for  the  Co-Oper- 
ative  .Abattoir  Company  has  been  let 
lo  J.  H.  Levasseur.  Victoriaville.  Esti- 
mated  cost.  $12,000. 

Quebec,  Que. 

Work  has  been  commenced  on  altera- 
tions to  a  shoe  factory  for  Louis  Beau- 
bien,  134-130  St.  Dominifiuc  Street.  The 
contract  for  masonry,  carpentry  and 
steel  work  has  been  let  to  Jinchereau 
&  Lanionde.  325  Richardson  Street.  .*\p- 
proximate  cost.  $8,000. 

St.  John.  N.B. 

The  contract  for  electrical  work  at  the 
stores  being  built  for  Scovil  Bros..  Lim- 
ite<l.  King  Street,  has  been  awarded  to 
Frank  Jones,   Prince   William  Street. 

Vancouver,  B.C. 

In  connection  with  the  bank  and  office 
building  now  in  course  of  erection  at 
Pender  and  Main  .Streets  for  the  Can- 
adian Bank  of  Commerce,  the  plumbinpr 


and  heating  contracts  have  been  let  to 
E.  A.  Bailey,  536  Hetmcken  Street,  the 
contract  for  reinforcing  steel  and  ce- 
ment to  Evans,  Coleman  &  Evans,  407 
Granville  Street,  and  for  hardwood  fin- 
ish to  Chalmers  Cabinet  Works,  1424 
Charles  Street. 

Walkerville,  Ont 

'i'he  general  contract  for  the  erection 
of  farm  buildings  for  Walker  &  Sons,  has 
been  let  to  Wesley  J.  Link,  Talbot  St., 
Leamington.  Frame  and  white  brick 
construction,  shingle  roofing.  Estimated 
cost,  $20,000. 


Residences 

Arran  Township,  Ont. 

W.  Vance.  Concession  4,  Arran.  Tara. 
Ont.,  is  building  a  residence  estimated 
to  cost  $3,000.  Frame  and  white  brick 
construction,  concrete  and  stone  founda- 
tion, shingle  roofing. 

Brantford.  Ont 

A  permit  for  the  erection  of  a  brick 
residence  has  been  issued  to  Alexander 
J.   Cromar,  341  Colborne   Street. 

Brigden,  Ont 

Work  has  commenced  by  Carl  Smith 
on  the  erection  of  a  residence,  estimated 
to  cost  $3,500.  White  brick  construc- 
tion, concrete  and  stone  foundation, 
shingle   roofing. 

Camrose,  Alta. 

Tcn<lers  on  the  erection  of  a  residence 
will  be  received  until  September  15th 
by  Irank  Hall.  Frame  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing. .Vrchitects.  Magoon  &  MacDonald, 
604  Tcgler  Block.  Edmonton.  Approxi- 
mate  cost,  $4,000. 

Essex  Camp,  Ont 

W.  T.  Conklin,  Kingsville,  is  about 
to  erect  two  summer  residences,  esti- 
mated to  cost  $4,000.  Frame  and  con- 
struction, shingle  roofing. 

Harriston.  Ont 

J.  C.  Allan  contemplates  the  erection 
of  a  residence  on  Arthur  Street  and  the 
renovation  of  an  existing  house,  at  an 
approximate   total   cost   of  $6,000. 

Kingston,  Ont 

The  erection  of  a  residence  is  being 
considered  by  E.  R.  Beckwith.  Cooper 
Street.  Concrete  and  stucco  or  hollow 
tile  construction,  concrete  floors,  asbes- 
tos or  asphalt   roofing. 

Listowel,   Ont 

VV.  F.  Brisbin,  Harriston.  is  erecting 
a  brick  residence.  Estimated  cost,  $3- 
000. 

Montreal,  Que. 

.\  permit  for  the  erection  of  three 
Hats  on  Lajcunesse  Street  has  been  is- 
sued to  H.  Aubertin.  76  Fourth  .Avenue. 
Viauville.     .Approximate   cost,   $3,000. 

Ottawa.  Ont. 

.A.  E.  Shaver,  45  Powell  .Avenue,  con- 
templates the  erection  of  a  residence  on 
Findlay  Street,  at  an  approximate  cost 
of  $5,000.  Stucco  and  brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing. 

Work  has  been  commenced  by  B.  A. 
Grison,  89  Fentiman  Street,  on  the  erec- 
tion of  a  residence,  estimated  to  cost 
$3,500.  Stucco  construction,  shingle 
roofing. 

(Continued  on  page  63) 


Tenders  and  For  Sale  Department 


TENDERS 


Sealed  tenders  will  be  received  1)y  tlie  under- 
signed, up  to  noon  on  10th  day  of  September, 
1916,  for  the  construction  of  a1)out  2,H(I0  sq.  yds. 
of  concrete  roadway  in  the  Town  of  .Simcoe. 
Plans  and  specifications  can  be  seen  at  the  office 
of  the  Engineer  or  Town  Clerk.  The  lowest  or 
any    tender    not    necessarily    accepted. 

CHAS.  E.   INNES,  Esq., 

Hoard  of  Works. 
Simcoe,    September    1st,    1915.  36 


Tenders  for  Barn  at 
Men's  Industrial  Farm 


Bulk  tenders  only  for  all  trades  required  in 
connection  with  work  on  the  above  wil  be  re- 
ceived by  registered  post  only,  addressed  to  the 
undersigned,  up  to  noon  on  Tuesday,  September 
14th,   1916. 

Plans  and  specifications  may  be  seen  and  forms 
of  tender  and  all  information  obtained  at  the  oflSce 
of    the    City    Architect,    City    Hall,    Toronto. 

Envelopes  containing  tenders  must  be  plainly 
marked   on  the  outside  as  to  contents. 

Tenderers  must  comply  strictly  with  conditions 
of  City  By-law  as  to  deposits  and  sureties,  as 
set  out  in   specifications  and   forms   of   tender. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.    L.    CHURCH,    Mayor, 
38  Chairman    Board  of  Control. 


NAVAL  SERVICE   OF   CANADA 

Sale  by  Tender  of  C.  G.  S. 
"Lady  of  The  Lake." 


Sealed  tenders  addressed  to  the  undersigned 
and  accompanied  by  a  certified  cheque  for  Iwo 
Hundred  Dollars  (.$20(1)  will  be  received  up  to 
noon  on  Thursday,  the  7th  day  of  October,  1916, 
for  the  purchase  of  the  Canadian  Government 
Steamer  "Lady  of  the  Lake,"  late  y  employed 
in  Fishery  Patrol  duties  on  Lake  Winnipeg  and 
now  lying  at  the  Government  Wliarf.  Selkirk,  Man. 

The  dimensions  of  the  steamer,  which  was  built 
in  1807  are:— Length  10.">,  Breadth  IS  feet,  5 
inches,  and  depth  8  feet  9  inches.  Her  gross 
tonnage  is  201  tons  and  her  net  tonnage  105  tons. 
She  is  fitted  with  steeple  compound  engines,  cyl- 
inders 11  inches  and  19  inches  diameter,  15  inch 
stroke   and  a   locomotive   type   boiler, 

Form  of  tender,  conditions  of  sale,  full  particu- 
lars of  the  Steamer,  and  permission  to  inspect 
her  may  be  obtained  on  application  from  the 
undersigned  or  from  the  Inspector  ot  Fisheries, 
Selkirk,    Man.  ,     ,  .        j 

Unauthorized  publication  of  this  advertisement 
will   not  be  paid  for. 

G.    J.    DESBARATS, 
Deputy  Minister  of  the  Naval  Service. 
Department    of    the    Naval    Service. 

Ottawa,    August    31st,    1915. 
84903—  ™-'' 


For  Sale 


The  machinery  and  equipment  of  the  Chatham 
Electric    light    plant,    consisting    of: — 

2  Hornsby-Stockport  horizontal  gas  engines, 
KM.)  h.p.    each. 

2  Hornsby-Stockport  suction  gas  producers 
complete    with    scrubbers. 

1  Hornsby-Stockport  gasoline  driven  air  com- 
pressor   with    air    tank. 

3  Western  Electric  d.c.  generators,  3300  v., 
S  amp.,  50  light   each, 

1    Sheldon's    Ventilating   Fan    No.    7. 
50  Adams-Bagnall  S  amp.  d.c.   series  arc  lamps. 
Offers   will    be   received    for   the   complete   plant 
or    any    part    thereof. 

F.   P.  ADAMS,  City  Engineer, 
30  37  Chatham.    Ont. 


Contractors  Plant 
For  Sale 


The  Corporation  of  the  City  of  Victoria,  B.  C., 
have  a  large  quantity  of  contractors'  plant  for 
sale,  consisting  of  dinkey  engines,  dump  cars, 
about  450  tons  of  20-lb.  rail,  hand  cars,  hoist- 
ing engine,  pipe,  etc.  A  complete  list  of  the 
above  equipment,  and  any  further  informalion 
may  be  obtained  upon  application  to  the  office 
of  the  City  Purchasing  Agent.  City  Hall,  Vic- 
toria,   B.    C. 

Victoria,  B.C.,  August  27th,  1915.  30  riS 


SITUATIONS  VACANT 


WANTED 


A  superintendent  for  construction  of  a  good 
class  of  buildings.  State  age,  education  and  ex- 
perience.     Apply    Box  231,    Contract    Record,   To- 

rnnto  "t> 


Miscellaneous 

Flesherton,  Ont. 

F.  G.  Karstedt  is  considering  drilling 
for  oil,  and  may  be  in  the  market  for 
oil    pumping    equipment. 

St.  Casimir  East,  Que. 

The  Municipal  Council  are  considering 
the  purchase  of  one  sucking  pump  and 
1,000  feet  of  fire  hose.  Secretary,  N.  Car- 
ignan. 

Late  News  Items 

Drumheller,  Alta. 

The  following  contracts  for  water- 
works supplies  and  construction  have 
been  let  by  the  Town  Council:— general 
construction  contract,  E.  R.  Leverton, 
1919  25th  Street  W..  Calgary,  at  $5,170; 
taiik  and  housing,  Vancouver  Wood  Pipe 
&  Tank  Company,  319  Pender  Street  W., 
Vancouver;  pump  and  valves,  Canadian 
Western  Foundry  &  Supply  Company, 
Calgary;  boiler,  etc.,  E.  Leonard  &  Sons, 
Limited,  7  Lingham  Block,  Calgary;  hyd- 


rants, Empire  Waterworks  Supply  Com- 
pany, Limited,  Winnipeg;  steel  pipe  and 
specials.  General  Supplies  Limited  12;J 
11th  Avenue  W.,  Calgary. 

Lachine,  Que. 

The  general  contract  for  the  erection 
of  No.  4  Fire  Station  in  the  Fourth 
Ward  has  been  let  by  the  City  Council 
to  Fournier  &  Company,  Limited,  Second 
Avenue,   at  .$17,980. 

A  contract  for  bitulithic  paving  has 
been  let  by  the  City  Council  to  the  Bitu- 
lithic Paving  Company,  745  St.  Catherine 
Street  W.,  at  $31,000. 

Laval  Des  Rapids,   Que. 

The  contract  for  plastering  at  the  No- 
vitiate in  course  of  erection  for  the  Cris- 
tion  Brothers,  44  Cote  Street,  Montreal, 
has  been  let  to  P.  Dansereau,  81  Knox 
Street,  and  for  painting  to  A.  Craig,  41 
Jurors  Street. 

Montreal,   Que. 

The  contract  for  the  installation  of 
seating  at  the  theatre  being  built  on  St. 
Davis  Street  for  the  St.  Denis  Theatre 
Company,  Limited,  160  St.  James  Street, 
has  been  awarded  to  the  ,\merican  Seat- 
ing Company,   New   York  City. 

In  connection  with  the  school  being 
built  on  Marie  Anne  Street  for  the  Com- 
missioners of  St.  Gregoire  Le  Tliauma- 
turge,  the  plastering  contract  has  been 
let   to   Pascal   Lalot. 

Pointe-aux-Trembles,  Que. 

The  following  contracts  have  been  let 
by  the  Municipal  Council  for  work  at  the 
shoe  factory  in  course  of  erection  on 
Lagauchetiere  Street  :-machinery.  United 
Machinery  Company  of  Canada;  ele- 
vator, Otis  Fensom  Elevator  Company, 
Limited,  368  St.  James  Street;  electrical 
work,  R.  H.  Gates,  186  St.  Catherine  St., 
Maisonneuve.  Heating  and  plumbing 
will  be  done  by  day  labor. 

Sandwich  West  Township,  Ont. 

The  contract  for  the  erection  of  two 
steel  and  concrete  Ijridges  has  been  let 
l)y  the  Township  Council  to  Ernest  Re- 
naud,  Sandwich,  Ont. 

St.  Catharines,  Ont, 

The  carpentry  contract  in  connection 
with  the  stores  in  course  of  erection  in 
Queen  Street  for  the  Nash  Realty  Com- 
pany, St.  Paul  Street,  has  been  awarded 
to  Nunamaker  &  Park,  5  Duflferin  Street, 
and  the  plumbing  contract  to  O'Gorman 
&  Hemphill,  39  Geneva  Street. 

Winnipeg,   Man. 

The  J.  W.  McDirmid  Company.  Lim- 
ited, Canada  Building,  Winnipeg,  have 
been  awarded  a  contract  for  work  on 
the  Parliament  Buildings  on  a  basis  of 
5  per  cent,  on  their  actual  outlay  for 
labor  and  material,  with  free  use  of  all 
plant  and  machinery  required.  During 
the  winter  public  tenders  will  be  called 
for  the  completion  of  the  buildings,  and 
work  will  start  with  the  beginning  of  the 
l>uilding  season  next  year. 


September  8,  1915 
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Residences 

(Continued   fioui   page  51) 

}W.  H.  George,  architect,  Castle  lUiild- 
^K,  Queen  Street,  has  prepared  plans 
for  two  residences  to  be  built  on  Marl- 
boro Street  for  Barrett  Bros.,  a(>()  Cath- 
ine  Street.  Brick  veneer  construe- 
on,  stone  foundation,  shinRle  roofing, 
stiniated    cost,   $9,000. 

Henry  Bildo,  110  I'aniilla  Street,  has 
commenced  the  erection  of  a  residence 
on  Bell  Street.  15rick  veneer  construc- 
tion, stone  foundation,  felt  and  gravel 
rooting.      Estimated    cost,   $:i,.')00. 

I).  L;  Campbell,  (i  Driveway  West,  is 
about  to  erect  a  residence  on  Wilton 
Crescent,  at  an  approximate  cost  of  $6,- 
000.  Stucco  and  brick  veneer  construc- 
tion,   stone    foundation,    shingle    rooting. 

Outremont,  Que. 

J,  !•:.  Wilder,  41  Mayor  Street,  hals 
commenced  tlie  erection  of  a  cottage  on 
llartland  Street,  estimated  to  cost  $«,.')00. 

Leon  Beauchamp  has  started  work  on 
alterations  to  his  cottage  at  87  McCnl- 
loch  Avenue.     Approximate  cost,  $3,000. 

Plans  have  been  prepared  for  a  cot- 
tage to  be  built  on  Outremont  Avenue 
by  A.  Chenevert,  108  Delormiie."  Ave. 
Approximate  cost,  $8,00u. 

Quebec,  Que. 

Josci>li  Drolet,  184  St.  Sauveur  Street, 
has  commenced  the  erection  of  a  resi- 
dence on  Third  Avenue.  Limoilou,  esti- 
mated to  cost  $3,000.  Brick  and  frame 
construction,  concrete  foundation,  metal 
and   asbestos   roofing. 

Sarnia,  Ont. 

Robert  W.  Fawcett.  l.ia  Tssex  Street, 
is  preparing  plans  of  a  bungalow  for 
Joseph   Peterson. 

St.  John,  N.B. 

Permits  for  the  erection  of  residences 
have  been  issued  to  the  following:— 
Armstrong  &  Bruce,  107  Prince  William 
Street,  $3,()00,  frame  construction;  Miss 
Agnes  Barbour,  2.50  St.  James  Street, 
$3,000,  frame  construction;  Fraci«  Kerr, 
!.'•.;!  Adelaide  Street,  $3,000,  concrete  con- 
struction; E.  Perry,  Clarendon  Street, 
$a,.500,  frame;  Moses  Simon,  Lansdowne 

venue,  $3,000,  frame. 

St.  Marys,  Ont. 

The  erection  of  a  residence  is  con- 
templated by  B.  W.  Bugbee,  Driller, 
West  Ward.  Approximate  cost,  $3,- 
200. 

The  erection  of  a  residence  on  Queen 
Street  is  contemplated  by  T.  J.  Stillman, 
Opera  Mouse  Block.  Estimated  cost, 
$3,.'iOO. 

Toronto,  Ont. 

\    S.    B.    Green,    ."iO    Annette    Street,    has 

_fcommcnced   the   erection   of  the   first  of 

'five  residences  to  be  built  on  High  Park 

.Avenue  and   Conduit   Street.     Stone  and 

brick    construction.      Approximate    cost, 

$4,500  each.     Smaller  trades  will  be  let. 

Plans  have  been  drawn  for  a  residence 
to  be  built  on  Conduit  Street  by  S.  B. 
Green,  (550  /Vnnctte  Street,  at  an  esti- 
mated cost  of  $4,300.  Smaller  trades  will 
be  let.     Stone  and   brick  construction. 

W,  A.  Scott,  145  Mutual  Street,  has 
commenced  the  erection  of  a  residence 
at  MacLean  Street  and  Crown  Park 
Boulevard.      Smaller    trades    will    be    let. 


Brick   construction.     Approximate   cost, 
$4,000. 

Work  has  been  started  by  K.  Liddell, 
155  Lippincott  Street,  on  the  erection  of 
a   pair   of   residences    estimated    to   cost  • 
$4,800.     Smaller  trades  will  be  let.  Brick 
construction. 

CONTRACTS     AWARDED 

Aylmer,   Que. 

Chas.  Magec,  Union  Bank  Building, 
Ottawa,  has  let  the  contract  for  rebuild- 
ing his  cottage  to  J.  Bratton,  86  Flor- 
ence Street,  Ottawa.  Contractor  has 
not   yet  purchased  supplies. 

Bowmanville,  Ont. 

A.  Pennington,  Concession  Street,  has 
commenced  the  erection  of  a  residence 
for  W.  A.  Allen. 

Dashwood,  Ont. 

Work  has  been  started  by  Louis  We- 
ber, Zurich,  on  the  erection  of  a  resi- 
dence for  David  Tieman.  Frame  and 
white  brick  construction,  stone  and  con- 
crete foundation,  shingle  roofing.  Ap- 
proximate cost,  $3,000. 

Hamilton,  Ont. 

In  connection  with  the  three  resi- 
dences being  built  by  William  Atkinson, 
59  Cedar  Avenue,  the  masonry  contract 
has  been  awarded  to  Smith  Bros.,  Nor- 
way Avenue.  Brich  construction,  con- 
crete foundation.     Estimated  cost,  $,400. 

Leamington,   Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  G.  A.  Campbell  has 
been  let  to  H.  F'oster.  White  brick  con- 
struction, concrete  and  stone  founda- 
tion, shingle  roofing.  Estimated  cost, 
$4,000. 

Maidstone,  Ont. 

Bethel  Croft  is  building  a  residence 
for  William  Hayes,  estimated  to  cost 
$3,000.  l'"rame  and  white  brick  veneer 
construction,    shingle    roofing 

Montreal,   Que 

The  following  contracts  have  been  let 
in  connection  with  the  residences  being 
built  by  W.  Irving,  20a  Stanley  Street, 
for  S.  B.  White.  906  Comte  Street:— 
masonry  and  plastering,  general  con- 
tractor; mill  work.  K.  MacF'arlane  & 
Company,  Ltd.,  St.  James  Street;  cut 
stone,  J.  Quinlan  &  ompany.  4412  St. 
Catherine  Street,  Westmount;  heating 
and  plumbing,  J.  Colford,  456  Guy  St.; 
electrical  work.  Charles  Gamble.  93  Ful- 
ford  Street;  tiling,  U.  Mitchell  Com- 
pany, Ltd.,  27  McGill  College  Avenue. 
Painting  and   roofing  not  yet  awarded. 

Niagara  Falls,  Ont. 

The  contract  for  heating  and  plumb- 
ing at  the  residence  of  John  Dawson, 
Queen  Street,  has  been  let  to  Tremble 
&  Ssalee.  (')6  Queen  Street,  and  for  elec- 
trical work  to  Niagara  Electric  C'om- 
pany,  Victoria  .'\venue,   Niagara  Falls. 

Ottawa,   Ont. 

J.  K.  Kady,  428  Lisgar  Street,  has  let 
the  contract  for  heating  and  plumbing 
at  the  residence  being  built  by  him  on 
Fairbank  Street  to  F.  Gervin,  Bank  and 
Sunnyside  Streets. 

The  contract  for  heating  and  plumb- 
ing at  the  residence  being  built  on  I-'ind- 
lay  Street  for  A.  E.  Shaver,  45  Powell 
.\venue,  has  been  let  to  J.  P.  Band. 
Bank  Street.  Electrical  work  will  be 
done  by  owner. 

William   Ryder,   15   Maple  Street,  has 


commenced  the  erection  of  a  residence 
on  Ossington  Street  for  Joseph  Meghan, 
26  Westmount  Avenue.  Estimated  cost, 
$4,800. 

Samuel  Brooks,  69  Union  Street,  hat 
commenced  the  erection  of  a  residence 
on  Creighton  Street,  estimated  to  cost 
$4,500.  The  contract  for  plastering  has 
been  let  to   Brooks  &   Davis,  Union  Sl 

Outremont,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  cottage  being 
built  by  Amede  Chartrand,  611  City  Hall 
Avenue,  for  J.  H.  Lemieux,  116  I^val 
Avenue: — stone,  masonry  and  carpentry, 
general  contractor;  brick  work,  A.  H. 
Paquette,  277  DeLanaudiere  Street; 
roofing,  heating,  plumbing  and  electrical 
work.  A.  Pageau,  c/o  general  contrac- 
tor; plastering,  O.  Houle,  577  Droler 
Street.  Painting  and  glazing  by  day 
labor. 

Quebec,  Que. 

In  connection  with  the  residence  be- 
ing built  on  Charlesbourg  Road  by  A. 
Letarte,  386  Richardson  Street,  the  con- 
tract for  masonry  has  been  let  to  T. 
Giroux,  Beauport  Street,  and  for  carpen- 
try to  Bernier  &  Boulet,  24  Laniontagnc 
.Avenue,  Domaine  Lairct,  Quebec. 

Stratford.  Ont. 

•The  following  contracts  have  been  let 
for  the  erection  of  a  residence  on  Water 
Street  for  Henry  KalbHeisch,  Erie  and 
St.  Patrick  Streets: — masonry,  Everett 
&  Marson,  Erie  and  Chestnut  Strf-^ts; 
carpentry  and  roofing,  Kalbtieisch  & 
Armbrust.  Gore  and  Home  Streets; 
plastering,  W.  Socder,  Huron  Street; 
painting,  A.  E.  Cash,  Ontario  Street; 
heating  and  plumbing,  Peter  &  Sylves- 
ter, Ontario  Street;  electrical  work.  F. 
C.  Whatmough,  St.  Vincent  Street.  Ap- 
proximate cost,  $4,000. 

Toronto.  Ont. 

The  contract  for  masonry  in  connec- 
tion with  the  residence  being  erected  at 
26  Oakmount  Avenue  by  S.  B.  Green, 
.50  .\nnette  Street,  has  been  let  to  Turner 
Bros..  14  Gillespie  .Avenue. 

The  contract  for  masonry  m  connec- 
tion with  alterations  and  additions  to 
the  residence  of  S.  Frank  Wilson  at  5 
Dale  Avenue  has  been  awarded  to  Small- 
wood  Bros.,  97  Clinton  Street.  Approxi 
mate  cost  of  work.  $6,000. 

Walkerville.  Ont. 

W.  McCrae  has  commenced  the  erec- 
tion of  three  bungalows  for  R.  A.  Hol- 
land, Assumption  Street.  Stucco  and 
frame  construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost.  $4.- 
500  each. 

Westmount,  Que. 

The  contract  for  tile  and  marble  work 
at  the  residence  being  built  on  Western 
Avenue  for  .\.  Letang.  4289  Western 
.Avenue,  has  been  let  to  Robert  Mitchell 
{."ompany.   Ltd..  27  McGill  College  .Ave. 

Windsor,  Ont. 

T.  C.  Ray,  105  Victoria  .Avenue,  has 
let  the  following  contracts  for  the  erec- 
tion of  a  residence  on  Dougal  Street: — 
masonry.  Cross  Bros,,  25  Louis  .Avenue; 
carpentry  and  roofing.  W.  Thornton. 
Sandwich  Street  E.;  plastering.  N. 
Troup;  painting.  J.  Summer;  heating 
and  plumbing,  T.  Blackburn.  Pitt  Street 
E.;  electrical  work,  .A.  Cook.  .Albert  St. 
.Approximate  cost,  $3,500. 
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Power   Plants,   Electricity  and 
Telephones 

Crediton,  Ont. 

The  Village  Council  are  considering 
the  installation  of  a  power  distribution 
and   lighting   system.      Clerk,   S.    Brown. 

Granton,  Ont. 

The  Town  Council  propose  to  install 
a  hydro  electric  system  at  a  cost  of  ap- 
proximately $5,000.  Clerk,  W.  D.  Stan- 
ley. 

Thornfield,  Sask. 

The  Thornfield  Rural  Telephone  Com- 
pany have  been  empowered  to  borrow 
$4,600  for  the  construction  of  their  sys- 
tem. Secretary,  E.  E.  Hamderson, 
Venn. 

CONTRACTS    AWARDED 

Hull,  Que. 

The  general  contract  for  the  construc- 
tion of  a  hydro-electric  plant  has  been 
let  by  the  City  Council  to  the  Canadian 
General  Electric  Company,  2:i  Sparks 
Street,  Ottawa,  at  $34,840.  Works  in- 
clude power  house,  draft  tube,  open 
flume  and  flume  gates.  The  building  con- 
tract has  been  sub-let  to  E.  R.  Bisson, 
Montcalm  Street. 


Fires 

Arnprior,  Ont.  ' 

Fire  has  destroyed  the  lumber  yards  of 
James  McCreary  sr.  Loss,  $12,000,  in- 
cluding about  $2,000  on  buildings. 

Cherry  River,  Que. 

Leslie  Buzzell's  creamery  has  been 
completely  destroyed  by  fire. 


Cobalt,  Ont. 

Fire  has  destroyed  the  Empire  The- 
atre, the  property  of  ^A.  Giachino,  Co- 
balt.    Loss,  $3,000,   insurance  $2,000. 

Cookshire,  Que. 

The  chemical  plant  of  the  Standard 
Chemical,  Iron  &  Lumber  Company  has 
been  totally  destroyed  by  fire.  Loss  un- 
known. 

Dundas,  Ont. 

Fire  has  destroyed  a  residence  on  Mc- 
Nab  Street,  belonging  to  Thomas  E. 
Wood.  Loss,  $3,000,  mostly  covered  by 
insurance. 

Emo,  Ont. 

Fire  has  totally  destroyed  the  resi- 
dence of  Malcolm  Gillies.  Insurance 
very  small. 

Frankford,  Ont. 

Fred  Spencer's  garage  has  been  des- 
troyed by  fire.     Loss,  $6,000  to  $7,000. 

Hamilton,  Ont. 

Fire  has  destroyed  a  residence  in 
course  of  erection  on  Freeman  Place  for 
R.  M.  Allworth,  75  Hughson  Street  N. 
Loss,  $10,000. 

Hebron,   N.S. 

Fire  has  totally  destroyed  the  residence 
of  Knowles  E.  Crosby. 

Inwood,  Ont. 

Fire  has  totally  destroyed  Hugh  John- 
ston's barn.     Loss  unknown.  , 

Montreal,  Que. 

^'ire  has  destroyed  the  oflfice  building 
and  warerooms  at  185-187  Wellington 
Street    owned    by    the   James    Robertson 


Company,  Ltd.,  142  William  Street.  Loss, 
$50,000. 

Fire  has  destroyed  the  grandstand  at 
the  Blue  Bonnets  Race  Track,  the  pro- 
perty of  the  Montreal  Jockey  Club.  Loss 
on  stand,  $50,000,  fully  insured;  damage 
to  clubhouse  and  pari-mutuel  building, 
$4,000.  Secretary,  W.  Northey,  11  St. 
Sacrement   Street. 

New  Hamburg,  Ont. 

Fire  has  destroyed  the  factory  of  the 
electric  Meter  &  Stamping  Company, 
Waterloo  Street.  Loss  between  $30,000 
and  $40,000,  partially  covered  by  insur- 
ance.    Manager,  John  Messner. 

North  Bay,  Ont. 

A  store  house  belonging  to  C.  Sand- 
relli  has  been  completely  destroyed  by 
fire.     Loss  unknown. 

Pembroke,  Ont. 

Fire  has  destroyed  an  ice  house  and 
stable,  the  property  of  T.  .'\.  Sammon, 
Copeland  House.  Loss,  $4,000,  covered 
by    insurance. 

The  planing  mill  of  the  Hardwood 
Specialties  Company  has  been  destroyed 
by  fire.  Loss,  $45,000,  covered  by  insur- 
ance.    The  company  will  rebuild. 

Revelstoke,  B.  C. 

Sawyer  Bros.'  lumber  mill  has  been 
destroyed  by  fire.  Loss,  $6,000,  insur- 
ance, $3,000. 

Rideau  Lake,  Ont. 

Fire  ras  destroyed  the  Angler's  Hotel, 
owned  by  I.  G.  Ogden,  457  MacKay  St., 
Montreal.      Loss,   about   $12,000. 

Wallaceburg,.  Ont. 

David  Campbell's  store  on  Wallace  St. 
has  been  gutted   by  fire. 


You  Can  Interpret  the  Code  Instantly  with 

McLoughlin^s 

Questions   and   Answers 

on  the 

National   Electrical    Code 

It  tells  at  once  the  answer  to  the  questions  on  code  requirements. 

Contractors,  electricians  and  wiremen   write  us  that  it   hits   tlie   mark 

for  them.    It  saves  them  time,  trouble  and  real  money. 

Every  question  is  carefully  indexed  so  that  you  can  locate  the  fact  you 

are  after  instantly. 

Contents — There  are  nine  main  divisions  :      Generators,     Transformers, 

Outside  Works,  Signaling  Systems,  Lighting,  Inside    Works,    Electric 

Railway  Systems,  Marine  Work. 

Tables — Section  9  has  32  tables.    They    give    in    convenient    form   for 

ready  reference :  Capacities  of  wires ;  Wire  requirements  for  all  classes 

of  work;  Insulation  Tests;  Require'ments  for  Conduit  Wires;  Flexible 

Cords ;  Fixture  Wires ;  Theatre  Cables ;  Elevator  Cables,  etc.,  etc. 

The  latest  rules  for  Resuscitation  are  included. 

232  pages,  pocket  size,  flexible  binding  $1.00  net,  prepaid. 

For  Sale  by 
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^^■^         t                  i    TV    «»'^»""  •«•     •  Insurance  of  Office  Tenure 

M.^'^.W^Ti^^^m     I^I^^^V«*^  TN  another  column  of  this  issue  will  be  found  a  let- 

■  f    11 1  I  I  fl^l.    |\C^I    I  III  I  I      ^^^  ^'■°'"  ^'■-  J"*'"  ^^-  ^-  Blackman.  City  Engi- 

m^^^^ll^E  %*  ^•^    ■   l^V/^/^  \^  A     neer  of  New  Westminster,  dealing  with  the  mat- 

^^^v                                                 TV          •  ^^^  °^  *^'^  '^  officials  taking  out  insurance  fKjlicies 

^^^pT|AlTipprir|f\     kPVI^W  against  the  possibility  of  the  loss  of  an  appointment 

V    A^ll^lIlWI  Itl^    1WTJ.V»T¥  through  the  arbitrary  action  of  the  municipal  authority. 

_^_^_ __^_  During  recent  months  there  have  been  several  in- 
stances of  officials  who  have  for  years  faithfully  served 

Published  Each  Wednesday  by  their  cities  only  to  find  that  when  age  and  external 

HUGH   G.   Maclean,  LIMITED  conditions  were  unfavorable     they     were  cast  adrift. 

borne  of  these  cases  are  flagrant  misuse  of  iKjlitical 

HUGH  C.  MacLEAN,  Winnipeg,  President.  powers  and  there  is  no  redress.     If  the  officials  had 

THOMAS  S.  YOUNG,  General  Manager.  '"^^"^    o^    insuring    themselves    against    the    loss    of 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  ''J?'"''^— '"    °J*'^''„,'^°''^^'    ^^^    insurance    of    tenure    of 

Telephone  A.  2700  ,?~^l  M*-;  ^lackman   now  r>roposes.  they  would 

at  least  have  the  consolation  of  bemg  able  to  provide 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  themselves  with  a  fund  to  enable  them  to  live  in  rea- 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  sonable  comfort  pendmg  another  appointment. 

VANCOUVER    -    Tel.  Seymour  2013    -    Hutchison  Block  ^'■-  B'ackman  s  proposition  has  been  discussed  for 

NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building  a  long  time  in  Great  Britain  and  the  outcome  of  the 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  "'^cussion   has   been    the   formation  of  a  company   to 

LONDON,  ENG. 16  Regent  St.  S.W.  accept  risks  such  as  loss  of  office.    It  is  now  suggested 

that  a  similar  organization   be  established  in   North 

SUBSCRIPTION  RATES  America. 
Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  Old  Country  conditions  are  not  similar  to  those  in 
Single  copies  10  cents  North  America.     There,  officials  hold  office  for  long 
periods  and   the   fact   of  any   of  them   being  unfairly 

Authorized  by  the  Postmaster  General  for  Canada,  for  transmission  as  dealt    with    caUSCS    a    Considerable    flood    of    disCUSsion 

second    class    matter.  r,.„,,,„tU.,    i  •*•    •  t        xt         i       .  •  =■».'••, 

Entered  as  second  class  matter  July  18th    1914,  at  the  Postoffice  at  Sympathy  and   criticism.      In    North   America   a   Very 

Buffalo,    N.Y..  under  the  Act  of  Congress  of  March   3.   1879. s,„all    proportion    of    the    officials    haVC    had    a    loHg   teU- 

Alphabetical  Index  of  Advertisers  "[f  of  office   and  when  changes  are  made  they  do  not 

Paie  18  attract  much  attention  outside  the  immediate  locality. 

This,  however,  does  not  detract  from  the  value  of  the 

Vol.  39                           September  15,  1915                         No.  37  scheme,  because  if  politics  do  play  a  bigger  part  in 

municipal   affairs   in   this  country,  it  is  all   the  more 

Pri-noinal   Pnnfpnf*  ''*^^^°"  ""^^^  conscientious  officials  should  be  protected, 

rnncipai   »^ouiciu«                      ^^^^  It  ,s  nevertheless  important  to  consider  the  conditions 

Insurance  of  Office  Tenure   94u  «>!  service  in  this  country  SO  as  to  judge  of  the  feasi- 
bility of  an   insurance  scheme.     What,  for  example 

The   Responsibility  for  Inspection    950  would  be  done  for  the  official  who  is  not  removed  from 

Can  We   Increase- the  Volume  of  Engineering  Construe-  office  but  has  had  his  salary  greatly  reduced?     Or  in 

tion  in  Winter?  951  the  case  of  reconstitution  of  local  government,  where 

,      „ ,.                                                                 Q.,  say,  commission   form  displaces  the  ordinary   council 

Letters  to  the  Editor  3„j  ^^at  entails  the  re-casting  of  the  official'roll? 

The  Greater  Vancouver  Sewerage  Scheme    954  Assuming   that  all   such   disturbances  can   be  pro- 
Tar    Pitch  and   Bitumen  in  Road  Construction   958  v'ded  for  in  this  scheme,  the  premiums  would  for  a 

By  \    Dryland    M.lnst.C.E.  ^""^  "^^'^  ^'^  ^^  tentative.     It  Could  no  doubt  be  ar- 

ranged  that  the  members  would  each  bear  a  financial 

Portable  Mi.xer  Uses  Old  Asphalt  tor  Pavement  Patches  95!)  burden  by  means  of  an  assessment,  as  is  done  by  some 

Temperature  Changes  in  Mass  Concrete 960  friendly  or  fraternal  societies,  when  a  call  is  made  for 

By  C.  H.  Paul  and  A.  B.  Mayhcw  which  there  are  insufficient  funds.     This  is  a  matter 

r      ,    f       I.   1      I  1    XT        c.  .          .  that  could  be  ascertained  and  adjusted  by  exoerience 

boundat  on    Stone    Laid    for    Sp  cnd.d    New    Station    at  ,                  ,  .,             ^        .               .      "^j"^'-<-^   ".y    cApciiciiLC 

M          T        t                                                                964  a'o'ie- a»d  those  starting  such  a  mutual  insurance  fund 

iNortn      oronto    would  have  to  be  satisfied  to  commence  business  with 

Testing  Buildings  for  Settlement  965  this   knowledge   and   arrange  with   some   recognized, 

A  Montreal  Store  and  Apartment  House  965  Powerful  guarantee  Company  to  underwrite  the  risks 

,,,    ,        ,  n  •  ,                              „^..  to  some  extent. 

Mortar   Ouantities   lor   Block   and    Ur.ck    96(>  w       -n  u                            ,       t   r            .         . 

Moriar  yu  jt  ^^.,„  ^^  necessary  to  define  what  is  meant  by  ar- 

Concrete  .Architectural  Stone.  Building  Block,  and  Brick  00,  bjtrary   or   unjust   dismissal.     We  are   raising  these 

Method  of  Keeping  Sewer  and  Other  Records  967  points  SO  as  to  induce  a  lively  discussion,  for  it  is  only 

By  R.  1".  Boynton  by  the  cordial  exchange  of  thought  and  ideas  and  by 

Contrasts  in  Pile-Pulling  Methods  970  mutual  co-operation  that  public  officials  can  hope  to 

Six  Types  of  Construction  in  Camp  Garbage  and  Refuse  protect  themselves.     Will  age  or  infirmity  of  any  kind 

Incinerators     9T1  constitute  a  reasonable  ground  for  dismissal?     If  for 

Refuse  Destructors                973  ^{^'"^  unforeseen  circumstance  any  work  costs  more 

Refuse  Destructors  j^^,^  ^^^  original  estimate,  will  this  suffice  as  a  reason 

Personal  Mention    .''4  for  discharge? 

Constructional  News  975  Xhe  insurance  fund  will,  of  course,  be  available  for 

Trade  Inquiries  975  all  classes  of  public  officials  and  in  that  respect  if  a 
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large  number  should  combine  to  establish  the  fund  it 
would  immeasurably  increase  the  security  of  their 
fund  against  loss.  In  a  large  country  like  Canada  it 
may  be  difficult  to  induce  officials  in  the  east  and  west 
and  central  i^arts  to  join,  but  ultimately  that  may  be 
overcome  by  judicious  organization. 

Assuming  that  the  rate  of  insurance  suggested  by 
Mr.  Blackman  will  suffice,  then  in  the  example  he  has 
worked  out  an  official  drawing  an  annual  salary  of 
$2,000  could  insure  for  a  maximum  sum  of  $4,000,  and 
would  pay  at  the  rate  of  one-quarter  per  cent.,  or  Z^^ 
mills  on  the  dollar.  In  this  case  it  would  be  $10  per 
annum.  But  to  assure  that  there  would  be  no  change 
in  the  terms  by  the  guarantee  company  at  the  end  of 
the  year  the  insurer  in  his  own  interest  would  insure 
for,  say,  three  years,  and  by  so  doing  would  probably 
obtain  a  five  per  cent,  discount  on  the  premiums  for  the 
second  and  third  years.  In  view  of  the  small  cost  of 
insurance  of  office  tenure  it  would  appear  reasonable 
to  expect  the  officials  to  accept  the  offer  without  hesi- 


tation, for  without  insurance  he  would  draw  $2,000  a 
year  and  carry  the  risks  himself,  as  compared  with 
drawing  $1,990  per  annum  without  risks  of  loss  and 
their  attendant  worries. 

With  regard  to  the  second  idea  of  insurance  against 
libel  and  slander :  this  risk  it  is  suggested  can  be  ar- 
ranged in  a  similar  manner.  The  law  of  libel  and 
slander  in  this  land,  however,  is  far  from  being  satis- 
factory. We  are  accustomed  to  hear  all  manner  of 
accusations,  and  some  become  inured  or  case-hard- 
ened. This  IS  most  detrimental  to  |)ublic  service,  and 
whether  a  scheme  of  insurance  will  tend  to  make  some 
accusers  careful  or  make  some  officials  more  callous. 
it  is  difficult  to  judge. 

There  is  a  great  deal  to  be  stated  in  favor  of  this 
scheme,  but  the  tone  of  public  sentiment  must  change 
in  regard  to  the  abuse  of  character  ere  we  can  see 
hope  of  improvement  in  this  respect.  Our  columns  are 
open  to  free  discussion  of  the  entertaining  and  valu- 
able suggestions  made  by  Mr.  Blackman. 


The  Responsibility  for  Inspection 


ONE'S  attention  is  drawn  to  the  position  of  re- 
sponsibility of  the  architect  or  engineer  in  re- 
lation to  his  client,  by  several  recent  decisions 
of  the  courts  in  which  heavy  damages  have 
been  awarded  the  client  against  the  architect  for  faulty 
work  on  the  part  of  the  contractor.  One  can  hardly 
question  the  correctness  of  the  attitude  of  the  courts  in 
regard  to  this  matter.  While  the  architect  may  feel 
that  there  is  a  large  element  of  injustice  in  holding 
him  responsible  for  another's  work,  it  must  be  con- 
ceded that  the  court  is  in  a  much  better  position  to  take 
an  impartial  attitude  than  an  architect  or  engineer 
can  be.  Quite  naturally,  when  a  man  retains  an  archi- 
tect to  look  after  his  interests,  and  pays  him  a  fee  for 
this  purpose  which  to  the  client  nearly  always  seems 
a  large  one,  and  the  results  are  not  satisfactory,  the 
architect  is  the  one  whom  the  client  holds  responsible ; 
and  certainly  it  is  the  duty  of  the  architect  to  do  every- 
thing possible  to  ensure  that  the  work  on  the  building 
shall  be  done  properly. 

It  becomes  necessary,  then,  for  the  architect,  in 
order  to  protect  himself  from  liability  for  damages,  to 
take  such  steps  as  are  necessary  to  obtain  satisfactory 
construction.  First,  he  must  make  certain  that  the 
plans  and  specifications  have  not  been  prepared  by 
anyone  except  a  man  who  he  knows  is  competent. 
Most  of  the  recent  actions  for  damages  have  been  in 
cases  of  reinforced  concrete  buildings.  An  architect 
is  taking  a  great  risk  in  having  concrete  or  steel  fram- 
ing plans  prepared  by  any  one  except  a  man  who  he 
knows  is  competent  to  do  such  work.  However,  it  is 
in  the  construction  rather  than  in  the  design  of  such 
buildings  that  the  fault  has  lain  ;  and  generally  the 
architect  has  been  blameworthy  only  because,  through 
his  neglecting  to  give  proper  inspection,  the  contractor 
has  been  allowed  too  much  latitude  in  his  work. 

It  devolves  upon  the  architect  or  engineer,  there- 
fore, to  employ  such  means  of  looking  after  the  work 
that  it  will  be  impossible  for  even  a  dishonest  con- 
tractor to  do  his  work  improperly.  In  the  case  of  or- 
dinary construction,  the  general  supervision  as  ordin- 
arily given  by  the  architect  should  prove  sufficient. 
Nearly  all  the  materials,  such  as  stone,  brick,  lumber, 
and  so  forth,  are  either  natural  products  or  are  manu- 
factured before  being  brought  to  the  building,  and  their 


quality  can  be  ascertained  by  an  ordinary  examination. 
The  quality  of  the  workmanship  also  can  be  deter- 
mined fairly  well  by  an  inspection  after  the  work  is 
done.  In  the  case  of  steel  work,  the  architect  is  not 
taking  any  very  big  chances  by  not  having  the  steel 
inspected  at  the  rolling  mills.  The  manufacturers  aim 
to  make  a  steel  of  uniform  quality ;  and,  while  some 
rollings  do  not  come  within  the  limits  of  their  stand- 
ard, they  vary  so  little  from  them  that  even  the  poorest 
steel  rolled  into  structural  shapes  is  quite  good  enough 
for  use  in  ordinary  structures.  In  larger  and  more 
important  buildings,  however,  the  steel  should  be  in- 
spected at  the  rolling  mills,  in  the  fabricating  shops, 
and  on  the  building. 

In  the  case  of  concrete,  both  plain  and  reinforced, 
which  has  become  so  important  in  construction  in  re- 
cent years,  the  material  is  manufactured  from  its  in- . 
gredients  right  on  the  work.  The  quality  of  the  sand 
and  stone  can  be  determined  by  ordinary  observation. 
The  quality  of  the  cement  can  be  determined  only  by 
laboratory  tests.  While  the  cement  manufacturers, 
like  the  steel  manufacturers,  aim  to  make  a  standard 
material,  they  are  not  always  so  successful  in  coming 
within  or  close  to  the  limits  of  their  standard.  Some 
of  the  cement  turned  out  by  factories  is  quite  unfit  for 
use ;  so  that  in  all  but  the  most  unimportant  work  the 
cement  should  be  tested. 

Concrete  is  made  in  small  batches,  there  being  per- 
haps several  thousand  in  an  ordinary-sized  building. 
Any  single  batch,  improperly  mixed,  could  cause  the 
collapse  of  a  portion  of  the  building.  These  batches 
are  mixed  and  made  by  laborers  who  know  nothing 
of  the  importance  of  having  the  proi)er  proportions 
of  ingredients.  It  is  imperative,  therefore,  that  a  man 
be  constantly  at  the  machine  to  see  that  each  batch  is 
accurately  proportioned  and  mixed.  It  is  imperative 
also  that  a  man  be  on  the  building  where  the  concrete 
is  being  placed  to  see  that  the  forms  are  constructed 
properly  ;  that  all  dirt  is  kept  cleaned  off  the  forms 
and  previously  poured  concrete ;  that  the  steel  is  pro- 
perly placed  and  secured ;  that  the  concrete  is  puddled 
properly  into  the  forms  and  around  the  steel — in  short, 
to  see  that  the  concrete  columns  and  beams  are  fab- 
ricated in  an  efficient  manner. 

It  is  evident  that  such  inspection  as  this  is  quite 
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outside  the  work  meant  by  the  term  "supervision"  as 
used  by  architects  and  engineers.  Since  it  is  extra 
wori<  occasioned  by  the  use  of  a  special  material,  and 
work  that  would  not  be  required  by  the  ordinary  forms 
of  construction  on  which  the  scale  of  architects'  fees 
has  been  based,  it  should  be  paid  for  by  the  owner. 

In  the  case  of  inspection  of  steel  work,  it  is  the 
practice  of  some  architects  to  specify  that  the  steel 
contractor  shall  ])ay  the  cost  of  the  steel  inspection, 
and  t(i  aj)i)oint  one  of  the  insjjection  comi)anies  to  do 
the  inspection.  This  could  be  done  in  the  case  of  con- 
crete construction  also.  The  more  satisfactory  way, 
however,  would  be  to  make  an  addition  to  the  regular 
commission,  explaining  to  the  owner  why  it  is  made 
and  the  necessity  for  it.  In  most  cases  an  addition  of 
one  per  cent,  to  the  ordinary  commission  will  be  more 
than  sufficient  to  cover  the  cost  of  such  services. 

If,  in  spite  of  this  most  careful  [)rovision  for  in- 
spection, the  building  turns  out  to  be  faulty,  and  the 
design  is  correct,  it  must  be  on  account,  not  only  of 
dishonesty  on  the  part  of  the  contractor,  but  also  of 
dishonesty,  or  negligence  on  the  part  of  ttie  archi- 
tect's own  employees. — Cement  World. 


I 


Can  We  Increase  the  Volume  of  Engineering 
Construction  in  Winter  ? 

WINTER  in  all  northern  latitudes  is  the  slack 
season  of  engineering  construction.  The 
"construction  season"  closes  with  the  first 
inclement  weather  of  the  fall.  Until  spring, 
man,  plant  and  capital  are  idle  or  merely  mark  time. 
There  are  exceptions  to  general  practice  and  they  are 
important  to  note  because  they  make  clear  the  fact 
that  it  is  habit  and  custom  that  have  as  much  to  do 
with  the  slackening  of  engineering  operations  in  winter 
as  does  the  inclemency  of  the  weather.  These  in  a 
few  words,  says  Engineering  and  Contracting  editori- 
ally, are  the  conclusions  of  a  committee  of  the  Oregon 
Society  of  Engineers,  which  has  been  investigating 
winter  uneni])loyment  in  engineering  construction.  On 
the  whole,  the  connnittee  says  finally,  winter  work  is 
quite  as  economical  for  the  taxpayer  as  that  done  in 
the  summer  season. 

In  making  this  claim  of  economy  the  conditions 
in  the  mind  oi  the  committee  were  those  of  the  mild 
winter  climate  of  the  north  Pacific  coast.  It  is  proper 
to  allow  for  these  conditions,  but  there  are  many  north- 
ern latitudes  where  similar  or  not  much  more  severe 
winter  climate  prevails  and  where  winter  work  is 
eipudly  feasible.  E.xcept  in  the  most  severe  northern 
climate  construction  work  is  not  prohibited  by  storm 
and  frost  for  a  season  of  three  or  four  months.  There 
are,  in  fact,  not  many  days  when  the  weather  makes 
construction  operations  impossible.  Cold  makes  these 
operations  physically  more  difficult  without  doubt,  and 
normally  increased  difficulties  mean  increased  cost. 
Other  things  being  ec[ual,  a  yard  of  concrete  cannot 
be  placed  or  a  yard  of  earth  cannot  be  excavated  with 
as  little  labor  in  cold  weather  as  it  can  be  done  in 
warm  weather.  Does,  however,  a  yard  of  concrete  or 
of  excavation  necessarily  cost  more  in  cold  than  in 
warm  weather? 

The  Oregon  .Society  committee  presents  reasons 
for  a  negative  answer  to  this  question.  In  winter  good 
labor  is  more  ])k'ntiful  since  many  high  class  men  or- 
dinarily busy  in  summer  are  looking  for  work.  The 
contractor  by  winter  work  holds  his  organization  to- 
gether, doing  profitable  work  instead  of  killing  time. 
I'inally.  cajiital  and  plant  are  both  producing  instead  of 


lying  idle.  These  are  economic  advantages  that  help 
to  counterbalance  extra  cost  due  to  any  greater  diffi- 
culty of  cold  weather  construction.  For  the  commun- 
ity there  are  the  further  economic  advantages  of  not 
having  a  large  number  of  men  idle  during  several 
months  and  of  not  having  capital  tied  up  so  long  in 
construction  operations. 


LETTERS 


Security  of  Tenure 

Kditor,   The   Contract   Record: 

I  am  desirous  of  taking  up  with  you  and  your  readers 
the  matter  of  security  of  tenure,  knowing  that  your  paper  has 
always  given  publicity  to  any  measures  calculated  to  pro- 
mote protection   for  civic   employees. 

I  should  like  to  get  an  expression  of  opinion  from  all 
heads  of  departments  throughout  Canada  as  to  either  form- 
ing an  Insurance  for  Security  of  Tenure  or  a  Mutual  De- 
fence Fund,  and  having  the  record  of  sufficient  names  to 
present  to  an  insurance  company  so  that  policies  could  be 
issued.  The  scheme  has  been  worked  out  successfully  in 
Great  Britain,  and  there  is  no  reason  why  Canada  and  the 
United   States   should   not   follow   suit. 

There  is  not  a  city  official  who  would  not  like  to  feel 
that  by  taking  out  a  policy  he  could  be  secured  against  the 
loss  of  office  by  the  arbitrary  action  of  his  employers,  with 
protection  against  slander  and  persecution,  whilst  carrying 
out  his  duties  without  fear  or  favour,  or  the  risk  of  vindictive 
attacks  by  influential  persons  with  whom  he  may  have  come 
in   contact  whilst  carrying  out  public   duties. 

Cases  of  unjust  dismissal  are  happily  few  and  this  should 
make  the  risk  small  and  justify  low  premiums.  I  feel  sure 
that  with  the  co-operation  of  all  civic  employees  a  sufficient 
number  could  be  enlisted,  so  that  taking  the  annual  premium 
of  a  large  number,  an  insurance  or  guarantee  company  would 
after  investigation  organize  a  branch  called  "The  Security 
of  Tenure  Branch"  with  a  .25  per  cent,  premium  on  a  scale 
as  follows:  a  policy  to  be  issued  for  two-thirds  of  three 
years'  salary  in  case  of  loss  of  office  otherwise  than  mis- 
conduct, the  maximum  policy  to  be,  say,  $15,000.  i.  e.,  two- 
thirds  of  three  years'  salary. 

Example. — .^n  official  with  a  salary  of,  say,  $2,000  per 
annum  can  insure  for  a  maximum  of  $4,000  (two-thirds  of 
three  years'  salary)  and  should  be  able  to  arrange  for  a  dis- 
count on  the  second  and  third  years"  premiums. 

.25  per  cent,  on  the  1st  year's  premium   $10.00 

2nd   year's    premium    paid    in    advance,    say.    5 

per  cent,   less    9.50 

For  two   years    $19.50 

.\rrangements  could  be  made  for  policies  up  to  five  years 
to  be  renewed  if  the  insured  still  held  office.  Separate  ar- 
rangements could  be  made  with  officers  working  under  a 
superannuation   scheme. 

Another  policy  for  the  protection  against  libel  and  slan- 
der up  to  a  sum  of.  say.  $3,000  at  .25  per  cent,  should  be 
undertaken. 

I  have  had  correspondence  with  a  few  officials,  who,  while 
they  think  the  scheme  an  excellent  one.  do  not  think  it  can 
be  worked  out.  I  feel  confident  that  it  can  be  worked  out 
and  if  an  expression  of  opinion  were  sent  to  The  Contract 
Record  from  all  willing  to  join  the  scheme,  an  insurance 
company  could  be  approached  and  business  commenced.     It 
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is  time  municipal   officials  got  together  to  protect  their  in- 
terests in  some  way  or  other. 

Engineers,  who  are  the  chief  spending  officials,  should 
be  protected  from  official  worry.  It  is  worry  that  kills.  Se- 
curity would  increase  efficiency,  improve  health  and  lengthen 
life.  The  scheme  should  appeal  both  to  the  employer  and 
to  the  employee  as  a  means  of  improving  the  status  of  every 
public  official. 

Yours  faithfully, 

J.   W.    B.    BLACKMAN. 
New   Westminster,   B.   C,   Sept.  8th,   1915. 


Patriotism  in  the  Award  of  Contracts 

Further  discussion  of  the  editorial  article  published 
under  the  above  heading  in  our  issue  of  Aug.  25th 


Incompleteness  of  Plans  and  Specifications 

Editor,  The   Contract    Record: 

We  wish  to  congratulate  you  on  your  stand  in  the  mat- 
ter of  the  Regina  contract.  The  Robert  Simpson  Company 
never  had  any  intention  of  giving  Canadian  firms  a  chance 
to  do  the  work.  True,  they  asked  us  to  give  them  a  tender, 
but  they  must  have  known-  that  this  was  impossible  owing 
to  the  incompleteness  of  the  plans  and  specifications.  We 
were  given  only  a  few  days  to  submit  a  figure,  but  even  with 
adequate  time  it  would  have  been  impossible  to  have  pre- 
pared a  bid.  In  any  case  we  were  fully  aware  that  the  Simp- 
son Company  had  already  awarded  the  contract,  as  their  rep- 
resentative was  accompanied  by  a  Mr.  Purvis,  who  told  the 
sub-contractors  here  that  his  firm  already  had  the  job.  Mr. 
Purvis  is  now  in  charge  of  the  work  for  his  Chicago  firm. 

Yours  truly, 
SMITH    BROS.   &   WILSON,   LIMITED. 
Regina,  Sept.  8th,   1915. 

♦        *        * 

Advertising  Inefficiency 

Editor,  The   Contract   Record: 

Your  stand  in  the  matter  of  the  Simpson  Company's 
award  is  very  commendable.  It  seems  to  me,  however,  that 
the  interests  of  the  contracting  community  would  be  pro- 
moted more  directly  if  other  business  men  of  the  country, 
besides  contractors,  could  be  induced  to  take  an  interest  in 
these   matters. 

The  action  of  the  Robert  Simpson  Company  was  un- 
justifiable. Go  to  any  Canadian  city,  and  you  will  find  build- 
ings designed  by  Canadian  architects  and  built  by  Canadian 
contractors  which  compare  favourably  with  any  other  of 
the  same  size  and  kind  on  the  American  continent.  The 
proposed  building  at  Regina  does  not  offer  any  difficult  en- 
gineering or  contracting  problems:  it  is  just  a  plain,  ordin- 
ary, reinforced  concrete  building  of  a  type  that  we  know  by 
hundreds. 

The  unfortunate  part  about  such  an  incident  as  this  is 
that  the  world  at  large,  knowing  that  engineers  and  con- 
tractors in  this  country  are  none  too  well  employed  at  the 
present  time,  will  feel  that  the  Simpson  Company  must  have 
considered  them  incapable  of  carrying  out  the  work.  The 
successful  contractors,  who  are  known  to  the  writer,  are  a 
large,  well-connected  firm,  but  they  have  no  special  facil- 
ities in  the  way  of  money,  men,  or  equipment  which  any 
good  Canadian  firm  does  not  possess.  Nq,  doubt  they  were 
anxious  to  get  experience  in  this  country,*  and  the  work  at 
liegina  afforded  an  excellent  opportunity  of  familiarizing 
themselves  with  local  conditions  and  acquiring  information 
and  data  at  the  owner's  expense.  In  this  case  the  owner  is 
not  only  paying  for  the  expense  of  securing  these  data,  but 


also  he  is  paying  a  commission  on  the  expense.  The  Chi- 
cago firm  will  probably  send  two  or  three  men  to  Regina  to 
start  the  work,  and  doubtless  they  will  rent  equipment  from 
local  contractors  and  machine  companies,  paying  so  much 
a  day  for  the  use  of  it.  When  the  job  is  done  it  is  more 
than  likely  that  they  will  open  an  office  in  Regina,  as  by  that 
time  they  will  be  in  a  position  to  bid  intelligently  on  future 
work.  The  profits  on  their  business  in  Canada  will  be  sept 
to   Chicago. 

As  far  as  the  contracting  business  is  concerned  I  am 
a  free  trader.  Otherwise  I  believe  that  Canadian  industries 
should  be  protected  until  they  are  better  able  to  compete 
with  outsiders.  In  the  contracting  business,  however  I  am 
sure  that  given  the  opportunity  our  leading  contractors  can 
put  up  any  kind  of  a  building  more  expeditiously,  more  effi- 
ciently, and  more  cheaply  than  any  outside  firm.  I  do  not 
know  of  any  U.  S.  contracting  firm  that  has  secured  work 
in  this  country  during  the  last  few  years  where  Canadians 
had  a  fair  and  square  opportunity  of  competing,  and  I  am 
sure  that  had  they  had  such  opportunity  in  the  present  in- 
stance not  a  word  of  protest  would  have  been  forthcoming. 

It  is  altogether  too  bad  for  Canadian  concerns  to  side- 
track the  Canadian  constructional  interests.  It  is  telling  the 
world  that  we  are  inefficient — and  this  is  grossly  untrue. 

Yours  truly, 

A  WINNIPEGER. 
Winnipeg,   September   11,   1915. 


Saskatoon  Firm's  Viewpoint 

Editor,   The   Contract   Record: 

The  editorial  leader  in  your  issue  of  August  25th  in  my 
opinion  adequately  describes  the  feelings  of  all  Canadian 
contractors  in  regard  to  the  manner  of  letting  the  contract 
for  the  Robert  Simpson  Company's  building  in  Regina.  The 
indignation  aroused  among  those  in  the  building  business  by 
the  unpatriotic  policy  of  the  Simpson  Company  will  not 
soon  wane. 

The  action  of  the  Simpson  Company  in  awarding  a  con- 
tract to  anyone  without  open  competition  is  in  itself  a  vio- 
lation of  all  the  recognized  rules  and  principles  usually  ad- 
hered to  in  the  letting  of  contracts.  The  contracting  busi- 
ness is  primarily  a  competitive  one,  and  the  result  of  such 
competition  is  the  assurance  the  owner  has  of  getting  the 
Ijest  material  and  workmanship  at  the  lowest  possible  price. 
For  this  reason,  therefore,  doing  away  with  the  competitive 
system  in  construction  work,  just  as  in  any  other  line  of 
Ijusiness,  will  ultimately  result  in  a  distinct  economic  loss 
to  the  vast  multitude  of  people  who  are  investing  money 
directly  or  indirectly  in  the  buildings  and  plants  necessary 
for    the    successful    operation    of    commercial    enterprises. 

In  the  case  in  question  the  loss  to  Canadian  citizens 
through  the  fact  that  a  United  States  firm  has  been  handed 
the  contract  will  also  be  considerable,  for  in  all  probability 
the  profits  earned  on  this  work  will  not  be  reinvested  in 
Canada.  If  the  work  had  been  awarded  as  the  result  of 
obtaining  prices  there  is  little  doubt  but  that  a  Regina  firm 
would  have  been  awarded  the  contract.  They  in  turn  would 
have  turned  the  business  into  home  channels;  they  would 
have  purchased  Canadian  material  and  employed  Canadian 
foremen  and  skilled  mechanics.  This  would  have  resulted 
in  putting  money  to  the  extent  of  a  great  many  thousand 
dollars,  with  all  its  accruing  benefits,  into  circulation  in  that 
city. 

The  principal  point  at  issue,  however,  if  we  are  correctly 
informed,  is  that  the  Canadian  contractor  did  not  get  a 
chance.  There  would  be  less  cause  for  complaint  if  the  United 
States  firm  had  secured  the  contract  by  being  the  lowest 
responsible  bidder.  Lender  the  circumstances  it  will  no  doubt 
be  the  policy  of  those  adversely  affected   to   do   their  share 
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towards   sceinR  that   the  Simpson   Company's  venture  is  at- 
tended by  as  little  success  as  possible. 

It  is  scarcely  to  be  expected  that  anything  will  be  of- 
fered by  way  of  excuse,  for  since  they  lacked  the  desire  to 
assist  their  fellow-countrymen  at  a  period  in  our  history 
so  critical  as  the  present,  presumably  it  is  too  much  to  hope 
that  they  will  be  either  conscious  of  their  fault  or  amenable 
to  reason. 

Yours  truly, 

GEORGE  T.  CLARK. 
Saskatoon,    Sept.    6th,    1915. 


Business  Patriotism  Makes  for  a  Legacy  of  Higher 

Citizenship,  says  Well-Known  Winnipeg 

Contractor 

Editor,  The  Contract  Record; 

I  have  read  with  much  interest  in  your  issue  of  August 
35  an  editorial  article  regardinR  the  award  of  Canadian  con- 
tracts to  United  States  firms. 

Of  course,  the  practice  is  rather  common  with  the  larger 
Canadian  institutions,  such  as  railways,  banks,  and  so  on, 
and  after  all  these  years  it  is  interesting  to  find  a  paper  pat- 
riotic enough  to  call  attention  to  this  very  important  matter.* 

♦The  impression  created  by  Mr.  McDiarmid  in  this  para- 
graph would  hardly  suggest  the  unfailing  policy  of  this 
journal  to  further  and  protect  the  interests  of  Canadian  con- 
tractors. The  instances  wherein  we  have  urged  that  in  fair 
coiTipetition,  all  other  things  being  equal,  Canadians  should 
be  given  the  preference  in  Canadian  work  are  too  numerous 
to   mention. — Editor. 

Strange  to  say,  the  worst  offenders  in  this  respect  are 
the  institutions,  firms,  or  individuals-  who  profit  most  by 
the  high  protection. policy  sanctioned  by  the  Canadian  people. 
Many  are  protected  to  the  complete  exclusion  of  foreign 
competition,  but  they  seem  to  have  no  thought  of  Canadian 
development  in  return.  This  seems  very  inconsistent  with 
their  oft-repeated  stories  of  suffering  from  foreign  competi- 
tion, and  the  infamous  "dumping  ground"  theories  so  much  in 
evidence  when  they  wish  to  impress  upon  the  Canadian 
people  and  the  Canadian  Government  the  need  for  further 
protection  for  their  own  special  industries  in  order  that  they 
may  be  able  to  compete  with  legitimate  or  illegitimate  for- 
eign competition. 

We  are  all  more  or  less  selfish,  but  as  far  as  I  know 
the  Canadian  building  trades  have  never  asked  for  protec- 
tion against  any  foreign  competition,  nor  have  they  made 
any  public  protest  when  those  institutions  unduly  subsidized 
by  Canadian  money,  lands,  and  guarantees  have  given  every 
preference  to  the  foreign  contractor — often  without  asking 
a  single  Canadian  to  tender  on  work  which  has  to  be  paid 
for  by  the  Canadian  people  with  Canadian  money. 

It  is  quite  evident  that  we  Canadians  are  lacking  in  that 
intense  spirit  of  patriotism  which  is  so  much  in  evidence  with 
our  neighbors  to  the  south — a  spirit  which  has  done  so  much 
for  tlie  development  of  their  country,  while  we  have  achieved 
little,  and  certainly  not  enough  to  provide  opportunities  for 
many  of  our  energetic  sons  who  are  contributing  in  no 
small   degree   to   the   upbuilding   of   the   United   States. 

Generally,  the  .\merican  contractor  employs  an  Ameri- 
can staflf.  and  makes  use  of  such  .\mcrican  equipment  and 
material  as  he  can — to  the  detriment  of  Canadian  workmen 
and  Canadian  industries.  He  pays  only  a  nominal  tax,  if 
any,  and  he  invests  his  profits  in  his  own  country,  doing  no- 
thing towards  the  development  of  ours.  Should  his  work 
benefit  his  disloyal  employer,  it  is  at  the  expense  of  this 
country  as  a  whole.  The  policy  is  penicious,  shortsighted, 
unpatriotic,   and   unworthy   of   Canadian   citizenship. 

By  contrast,  imagine  Marshall  Field  awarding  the  con- 
jtrj»c^  /pr  a  building  to  a  Canadian  firm  without  asking  any 


United  States  firm  for  a  lender,  or  l>ccaiuc  a  Canadian  (inn 
had  a  lower  tender.  Whatever  else  mixhi  happen.  ih«  whole 
of  the  United  States  press  would  have  M>mnhinR  dispar- 
aging to  say  about  the  transaction.  H  wc  Canadtaas  wtsh 
to  develop  our  own  country  we  must  b«  imbued  wtlh  lb* 
patriotism— if  in  a  modified  form — so  moch  in  evidence 
across  the  boundary-line.  We  must  cultivate  a  national 
spirit;  and  though  this  be  the  day  of  small  ihiniit.  wr  mas« 
not  forget  the  greatness  of  our  inheritance  We  mo«i  rr 
member  that  we  are  laying  the  foundations  of  Kmpire.  l.rar 
ing  in  mind  that  high  national  ideals  have  grenier  vainc* 
than    material    successes. 

To  posterity  we  owe  a  legacy  of  higher  citizenship  ti 
is  regrettable  that  this  is  not  more  in  evidence  in  limes  when 
such  great  individual  sacrifices  are  being  nude  for  ibe  cause 
of  Empire,  and  when  the  gallantry  of  our  Canadian  boy*  ai 
the  front  is  being  achieved  at  such  great  cost. 

Yours  truly. 
JAS   McDIARMID. 
Winnipeg,  September  10,  1»1S. 


"Just  as  Much  a  'Vital  Consideration'  in  Time* 
of  Peace" 

Editor,  The  Contract  Record: 

Your  article  "Patriotism  in  Awarding  Contracts.'  put>- 
lishcd  in  your  issue  of  .\ugust  JS.  calls  (or  comment  In 
the  first  place  we  would  say  that  we  wish  to  be  cunsidercil 
patriotic:  we  are  cheerfully  paying  taxes  and  makiug  coaln- 
butions  to  the  War  Fund;  we  are  putting  war  »iamp«  on  ou- 
mail  rather  than  evade  the  tax  by  messenger  delivery,  wc 
will  help  our  country  in  every  way  we  can. 

On  account  of  your  introduction  of  the  palfiolic  is>oe. 
an  adverse  criticism  may  be  misunderstood:  we  mutt  per- 
force keep  silent  or  applaud  anything  which  parades  loyaliv 

You  speak  of  "wilfully  ignoring  the  interests  o(  .  ■  . 
own   people."     This  is  a  matter  of  opinion.     Umally  it   i« 
declared  treason  only   by  opponents  of  a  measure — particu- 
larly at  elections.     It  is  just  as  much  a  "vital  constderalion" 
in   times  of  peace. 

I*"or  some  years  Toronto  has  seen  so  much  of  what  you 
complain  that  we  have  come  to  regard  it  as  a  r««9on.>l>lr 
cxpcctation.  Nearly  all  the  large  works  here  have 
placed  in  the  care  of  foreign  firms  by  corporations,  inxiiu 
tion&,  and  commissions,  the  ruling  spirits  of  which  hnM 
their  loyal  heads  very  high.  We  live  among  these  happen- 
ings without  taking  any  more  notice  of  them,  and  so  we 
are  inclined  to  think  lightly  of  this  one  instance  at  Regina. 
In  regard  to  materials,  all  our  best  buildings  arc  e<|ttip|>ed 
with  a  large  amount  of  imported  brick,  terra-cotta.  stone. 
marble,  and  bronze  work  fixtures.  Little  sympathy  ia  ex- 
cited for  our  dealers  and  manufacturers.  Only  too  often  the 
foreign  contractor  is  given  advantages  on  low  grade  articles 
which  are  denied  our  own  people. 

At  the  present  time  we  have  foreign  materiala  ia  tmt 
yard  for  sale  at  prices  which  compete  with  hnmr  made 
goods.  This  would  not  be  so  if  our  Canadian  manufacturers 
would  furnish  us  with  the  goods,  but  they  prefer  to  check 
the  sale,  and  on  the  smaller  quantity  live  on  the  large 
customs  tariflf  by  which  they  are  protected  and  which  goes 
into  their  pockets.  This  compensates  them  (or  the  uwmm! 
of  foreign  material  used. 

We  have  seen  evidence  oi  .in  organixatioa  in  Toronto 
which  restrains  us  from  handling  some  Canadian-made  arti- 
cles, and  if  The  Robert  Simpson  Company  are  suffering  an 
attack  from  the  same  interests  they  have  our  best  wishes 
for  success. 

Yours  truly. 
T.  CANNON  ft  SON.  Limited 
Toronto.  August  S5,  lais. 
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Greater  Vancouver  Sewerage  Scheme 

Constructional  and   General   Features  of  One  of   the  Largest   Undertakings 

of  Its  Kind  on  the  American  Continent — An  Expenditure 

of  Eleven  Million  Dollars  Planned 


THE  Greater  \'ancouver  Joint  Sewerage  Scheme, 
which  will  provide  drainage  and  sewerage  for 
the  city  of  Vancouver  and  the  municipalities 
of  South  Vancouver,  Point  Grey  and  Burnaby, 
is  by  far  the  most  important  project  that  has  ever 
been  undertaken  in  Western  Canada.  In  point  of  mag- 
nitude it  will  compare  with  anything  of  a  similar  na- 
ture ever  attempted  on  the  American  continent.  It  is 
estimated  that  the  completed  scheme,  which  is  being 
carried  out  by  the  Vancouver  and  Districts  Joint  Sew- 
erage and  Drainage  Board,  will  cost  at  least  $11,000,- 
000.  and  this  only  includes    the    great    main    trunks 


tial  details,  was  adopted,  and  the  great  Burrard  Pen- 
insula Joint  Sewerage  System  was  inaugurated.  In 
making  his  final  report  the  engineer  took  occasion  to 
remark  on  the  wisdom  and  foresight  shown  by  those 
who  took  the  initiative  in  promoting  the  joint  scheme, 
and  congratulated  the  participating  municipalities 
upon  being  the  first  voluntarily  to  attempt  united  ac- 
tion in  an  undertaking  of  such  magnitude  so  much 
in  advance  of  pressing  necessity. 

It  is  difficult  without  a  map  to  explain  the  typo- 
graphical features  of  the  territory  which  is  being  dealt 
with.     Rightly,  however,  the  peninsula  is  split  up  into 


Plan  of  Burrard  Peninsula,  showing  scheme  of  joint  sewerage  system  for  Greater  Vancouver. 


which  will  provide  drainage  and  outlets  for  the  sys- 
tems which  will  have  to  be  constructed  by  the  various 
municipalities  concerned,  and  which  the  engineers  say 
will  cost  at  least  an  equal  amount.  Half  of  this  great 
amount  will  be  spent  in  the  first  five  years  of  con- 
struction. The  other  half  will  be  utilized  as  exten- 
sions are  called  for — it  is  expected  in  the  following 
twenty  years. 

Early  in  1911  a  committee,  composed  of  two  repre- 
sentatives from  each  of  the  municipalities  concerned, 
was  organized,  with  instructions  to  take  such  steps 
as  were  considered  necessary  to  work  out  a  satisfac- 
tory scheme.  The  committee  comprised  H.  H.  Ste- 
vens (Chairman  and  S.  J.- Crowe,  Vancouver;  J.  Dick- 
inson and  Donald  Burgess,  South  Vancouver;  A.  N. 
Adams  and  S.  G.  Churchill,  Point  Grey ;  and  Reeve 
Weart  and  A.  Macdonald,  Burnaby.  In  June  of  that 
year  this  committee  engaged  R.  S.  Lea,  an  eminent 
Montreal  consulting  engineer,  to  investigate  and  re- 
port on  a  suitable  scheme,  with  the  result  that  the 
present  scheme,  after  nineteen  months  of  careful  in- 
vestigation on  the  part  of  the  engineer,  in  all  its  essen- 


well-defined  drainage  areas  by  three  main  ridges,  two 
running  from  east  to  west  and  the  third  from  north  to 
south.  The  first  ridge  runs  from  Port  Moody  to  Stan- 
ley Park,  parallel  with  Burrard  Inlet,  and  from  one- 
quarter  to  two  miles  inland.  The  second  ridge  par- 
allels the  Eraser  River  from  Sapperton  to  the  extreme 
end  of  Point  Grey,  while  the  third  ridge  runs  south 
from  Hastings  Park.  These  ridges  form  five  natural 
drainage  areas,  which  the  engineer  has  named  by  their 
respective  places  of  discharge — ISurrard  Inlet,  False' 
Creek,  English  Bay,  Fi-aser  River,  and  I'.urnaby  Lake. 
The  first  area  comprises  a  total  of  4,800  acres,  and 
consists  of  a  narrow  strip  of  land  draining  north  into 
Burrard  Inlet  and  varying  from  one-quarter  to  two 
miles  in  width  from  the  divide  to  the  water.  The 
False  Creek  area  extends  from  one-quarter  mile  back 
from  the  creek  on  the  north  to  three  and  one-half  miles 
on  the  south-east.  The  slope  is  fairly  regular.  It  com- 
prises 7,400  acres.  The  English  Bay  area  lies  to  the 
south  of  English  Bay  and  to  the  west  of  False  Creek. 
It  is  the  smallest  area,  consisting  of  only  5,950  acres. 
The  Fraser  River  drainage  area  consists  of  the  whole 
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of  the  southern  portion  of  the  peninsula,  and  is  the 
largest  of  all  the  areas,  comprising  17,600  acres.  Gen- 
erally speaking,  the  contours  of  this  district  run  par- 
allel to  the  river  and  the  ridge,  though  their  regularity 
is  somewhat  broken  by  numerous  small  creeks. 

The  fifth  area  is  called  the  lUirnaby  Lake  area,  and 
is  ne.xt  to  the  PVaser  ki\er  territory  in  size,  compris- 
ing 17,000  acres.  I'"rom  a  drainage  point  of  view  it 
presents  the  greatest  difficulties.  In  shape  it  resem- 
bles a   large  dish.      Its   boundaries   vary   in   elevation 


nature,  and  the  growth  of  the  district  to  be  sewered 
would  be  one  of  the  chief  factors  to  be  considered.  In 
designing  the  Greater  Vancouver  system  Engineer 
Lea  estimated  that  the  population  of  the  whole  pen- 
insula, including  New  Westminster,  in  1950  would  be 
1,400,0CX).  In  giving  his  rea.son  for  this  conclusion,  he 
pointed  out  that  if  Greater  Vancouver  grows  at  the 
.same  rate  as  Boston  the  population  in  that  year  wi!l 
be  500,000,  while  if  it  grows  as  fast  as  Chicago  it  will 
be  2,000,000.    There  is  a  wide  difference  in  these  fig- 


Pneumatic  mixer  at  work  on  Horseshoe  section,  Clark  Drive  interceptor. 


Concrete  lewer.  Nineteenth  Avenue.  ' 


from  1,200  feet  above  sea-level  at  Barnet  on  the  north 
to  100  feet  at  Trout  Lake,  Cedar  Cottage.  It  is  mostly 
iniclearcd.  The  westerly  portion  of  the  area  is  drained 
by  a  long  tlat  creek  known  as  Still  Creek.  It  dis- 
charges into  Burnaby  Lake,  into  which  most  of  the 
westerly  portion  of  this  district  drains.  The  outlet 
fiom  the  lake  is  by  the  Brunette  River,  which  empties 
into  the  Fraser  River  just  above  New  Westminster. 

The  whole  area  which  it  is  proposed  to  drain,  and 
which  the  system  is  designed  to  take  care  of.  reaches 
the  great  total  of  52,750  acres,  or  over  82  square  miles. 

It  is  pointed  out  by  the  engineer  that  one  of  the 
chief  problems  met  with  in  the  laying  out  of  a  large 
sewerage  scheme  must  necessarily  be  of  an  economic 
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ures,  and  he  concludes  that  somewhere  between  the 
two  lies  the  true  value  of  the  unknown  quantity. 

The  scheme  which  Engineer  Lea  submitted  is  de- 
signed to  deal  with  the  sewage  of  a  population  of 
1,217,000  persons  within  the  present  municipal  bound- 
aries of  the  four  municipalities,  together  with  the 
rainfall  from  the  area  as  then  developed. 

In  designing  the  system  it  was  recognized  as  abso- 
lutely essential  that  the  English  Bay  foreshore  shoi'ld 
be  preserved  from  pollution,  and  to  meet  this  neces- 
sity it  is  proposed  to  construct  an  interceptor  along 
the  south  shore  of  English  Bay  from  Bridge  Street 
to  Imperial  Street  in  Point  Grey,  with  all  the  neces- 
sary outfall  works  and  trunks.     The  interceptor  will 


Lining  6  ft.  6  in.  Horseshoe  $e>:tion,  Clarke  Drive 
Interceptor. 


Sewer  finished  with  the  exception  of  brick  Invert.    All  concrete  mind 
uid  placed  by  comprttscd  air. 


956 


THE    CONTRACT    RECORD 


September  15,  1915 


be  approximately  four  miles  long,  and  will  take  care 
of  all  the  sewerao;e  and  drainage  in  the  English  Bay 
district. 

The  conclusion  was  also  reached  that  False  Creek 
could  not  handle  the  tremendous  drainage  of  Grand- 
view  Heights  from  Nanaimo  Street  West  in  addition 
to  all  the  territory  on  the  slope  from  Central  Park 
north-westerly  to  the  Creek.  It  was  seen  that  this 
How  must  be  led  into  the  greater  waters  of  Piurrard 
Inlet,  and  an  interceptor  along  Clark  Drive,  from 
Seventh  Avenue  to  the  Inlet,  will  be  constructed,  to- 
gether with  the  necessary  outfalls  and  trunks. 

Burnaby  Lake  is  incapable  of  digesting  sewage, 
and  an  interceptor  which  will  be  nearly  eight  miles 
long  will  be  built  south  of  Still  Creek  and  Burnaby 
Lake,  commencing  at  Ninth  Avenue  on  the  easterly 
boundary  of  Hastings  townsite,  and  discharging  into 
the  Eraser  River  at  Sapperton. 

Various  trunks  will  also  be  built  to  discharge  into 
the   Eraser  River  to  take  care  of  the  drainage   from 


was  really  the  extension  of  some  sewers  which  had 
been  built  by  the  city.  Connection  was  made  with 
the  old  sewer  on  Glen  Drive  near  Sixteenth  Avenue, 
and  construction  was  carried  south  on  Glen  Drive 
across  Kingsway  to  Nineteenth  Avenue,  then  west  on 
Nineteenth  to  George  Street,  and  south  again  to 
Twenty-eighth — providing  an  outlet  for  practically  all 
the  territory  in  South  Vancouver  between  \'ictoria 
Drive  and  Main  Street  and  north  of  the  height  of  land. 
This  sewer  was  all  circular  in  form,  and  ran  from  4 
feet  to  8  feet  6  inches  in  size.  There  was  over  3,660 
feet  of  tunnelling,  nearly  all  of  it  from  18  to  20  feet 
tniderground.  No  hard  rock  was  encountered,  and  the 
work  was  completed  about  the  end  of  1914.  All  of  the 
work  on  this  section  was  done  bv  dav  work,  and  cost 
$230,000— nearly  $20,000  less  than  the  engineer's  esti- 
mate. The  amount  spent  in  wages  was  about  $1-10,- 
000,  or  65  per  cent,  of  the  total  cost. 

Section  No.  2  was  a  continuation  of  the  old  China 
Creek  sewer.     Connection  was  made  at  Twelfth  Ave- 


Clarke  Drive  interceptor,  Horseshoe  section. 


the  southern  slope.  The  system  will  also  include  im- 
provement works  on  the  Brunette  River  and  Still 
Creek ;  a  West  End  interceptor  and  outfall,  which  will 
commence  at  English  Bay  and  discharge  into  Burrard 
Inlet  just  beyond  Brockton  Point;  and  a  trunk  and 
outfall  in  Hastings  townsite. 

Following  -the  reception  of  the  Engineer's  report  by 
the  Municipal  Sewerage  Committee  and  the  decision 
to  adopt  his  recommendations,  in  the  winter  of  1913, 
an  Act  incorporating  the  "Burrard  Peninsula  Joint 
Sewerage  Board"  was  enacted  by  the  legislatiu'e,  and 
in  August  of  that  year  the  Board  was  organized.  It 
consists  of  a  Chairman,  Frank  Bowser,  a  Secretary- 
Treasurer,  George  W.  Phipps,  and  a  representative 
from  each  municipality,  as  follows  :  S.  J.  Crowe,  Van- 
couver;  S.  G.  Churchill,  Point  Grey;  Angus  MacDon- 
ald,  Burnaby ;  and  C.  Stuart  Campbell,  South  Van- 
couver.    The  engineer  in  charge  is  A.  D.  Creer. 

It  was  not,  however,  until  January,  1914,  that  the 
actual  work  of  construction  was  commenced.  The 
first  work  done  by  the  Commission  was  on  what  is 
known  as  the  Canoe  and  China  Creek  extension.   This 


nue,  and  construction  continued  up  Woodland  Drive 
to  Fourteenth  Avenue,  thence  by  an  air  line  tunnel 
under  BufTalo  Park  and  Cedar  Cottage,  debouching  on 
Lakeview  Drive  just  south  of  Trout  Lake,  along  that 
street  to  Nanaimo,  and  continuing  up  the  grade  in 
the  same  general  direction  as  the  B.  C.  E.  R.  to  Cen- 
tral Park.  This  great  trunk  possesses  three  compara- 
tively short  branches,  extending  south,  the  first  of 
which  is  on  Woodland  Drive  from  Fourteenth  Avenue 
to  Twentieth  Street.  The  second  is  called  the  Glad- 
stone Creek  Trunk,  and  extends  south  1,600  feet  to 
Twenty-ninth  Avenue.  The  third  is  the  Earls  Road 
extension,  which  runs  south  on  Earls  Street  to  Thirty- 
ninth  Avenue.  All  of  this  work,  with  the  exception  of 
the  tunnel  under  Bufifalo  Park,  was  open  cutting,  and 
the  excavation  was  done  with  steam  shovel. 

A  trip  through  the  Cedar  Cottage  tunnel,  from 
Fourteenth  Avenue  to  the  foot  of  Lakeview — a  dis- 
tance of  about  1,400  feet,  and  in  some  places  80  feet 
below  the  surface — was  an  interesting  and  novel  ex- 
perience for  the  writer,  and  a  revelation  of  the  magni- 
tude of  the  work.     The  tunnel  at  this  point  j.?  6  feet 
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6  inches  in  diameter,  and  is  constructed  in  vvliat  is 
called  the  horseshoe  desij^n. 

Practically  all  of  this  section  of  sewer  is  constructed 
of  reinforced  concrete,  and  was  mixed  and  placed  in 
the  forms  hy  comi)resse(l  air.  In  some  of  the  (jiitlyinj; 
sections,  where  the  jjipe  runs  under  42  inches,  in  diam- 
eter, reinforced  concrete  pipinj^  was  largely  used.  The 
only  serious  difficulty  encountered  was  in  tlie  Trout 
Lake  district,  where  soft  j^round  was  encountered  and 
piliuf^  had  to  be  resorted  to.  The  work  will  be  com- 
pleted this  month,  having  occupied  practically  the 
whole  of  one  year.  Abciut  250  men  were  employed 
throughout.  It  was  all  done  under  contract,  Messrs. 
Hodgson,  King  &  Mcl'lialen  l)eing  the  successful  ten- 
derers. The  contract  figure  was  ^JCJ.OOO,  which  was 
!^J0,000  under  the  next  lowest  tender. 

The  third  section  was  the  Balaclava  and  Broadway 
extension.  This  is  an  extension  of  a  section  of  sewer 
built  by  the  city  from  iMiglish  Bay  u])  Balaclava  Street 
to  Ninth  Avenue  (since  purchased  by  the  Board). 
The  extension  consists  of  two  branches — one  east  from 
Balaclava  t)n  I'roadway  to  Vine  Street,  and  the  other 
on  Balaclava  Street  to  Sixteenth  Avenue.  This  latter 
section  will  later  on  be  extended  in  a  south-easterly 
direction  to  a  point  just  north  of  the  divide  near 
.Strathcona.  Two  thousand  feet  of  tunnelling  was  done 
(ju  this  job.  Day  work  was  em])loyed  throughout. 
100  men  being  occupied  for  about  nine  months.  'J"he 
cost  was  approximately  $156,000,  of  which  $82,000 
was  sjjcnt  on  labor. 

Section  4  involved  the  lowering  of  the  bed  of 
the  Brunette  River  and  the  construction  of  a  dam  at 
the  foot  of  Jjurnaby  Lake,  by  means  of  which  com- 
|)letc  control  of  the  level  of  the  lake  will  be  secured, 
and  the  annual  flooding  of  the  adjacent  country  in  the 
wet  season  prevented.  'J'his  work  is  now  nearlv  com- 
plete, and  will  cost  $40,000.  of  which  $28,000  has  l)een 
spent  in  wages.  This  work  has  been  carried  on  more 
or  less  intermittently  over  eighteen  months,  and  the 
gangs  employed  numbered  from  six  to  forty  men. 

Section  5,  in  Hastings  townsite,  has  not  been 
started  yet. 

Section  6  is  the  great  (.lark  IJrive  interceptor, 
which  begins  at  Seventh  Avenue  t)n  Keith  Drive  and 
angles  across  to  Clark  Drive  under  the  (jreat  North- 
ern cut,  and  continues  north  on  that  street  to  the  In- 
let. The  whole  of  this  sewer  will  be  an  eight-foot 
horseshoe  section,  will  be  7.500  feet  long,  about  one 
mile  tunnvlliug,  and  the  balance  open  cut.  It  will  be 
done  by  day  work,  and  it  is  estimated  to  cost  $256,- 
000.     The  assistant  engineer  is  Wr.  R.  E.  Wilson. 

Section  6  comprises  a  six-foot  tunnel  extension  to 
the  Clark  Drive  interceptor,  which  is  being  driven 
about  fifty  feet  below  the  surface,  from  high-water 
mark  1,600  feet  out  into  Burarrd  Inlet.  This  work 
has  just  been  started,  and  is  being  done  by  H.  P.  Pet- 
erson. An  interesting  feature  of  this  work  will  be  the 
manner  in  which  a  break  will  be  made  from  the  tuiniel 
into  the  waters  of  the  Inlet.  The  sewer  will  be  ex- 
tended until  the  danger  point  is  reached,  when  a  num- 
ber of  borings  will  be  made  forward.  Into  these  bor- 
ings heavy  charges  of  dynamite  will  be  inserted.  Wires 
will  be  attached  to  the  charges  and  conveyed  back 
through  the  tunnel  to  the  shore.  When  all  is  in  readi- 
ness an  electric  current  will  be  turned  on  and  the  wall 
between  the  tunnel  and  the  ocean  will  be  blown  out. 
The  debris  will  then  he  cleared  away  by  dredging,  and 
the  great  Clark  Drive  outfall  will  be  completed.  This 
should  be  accomplished  in  about  three  months.  . 

Other   work    which    is    projected   is   the    Hastings 
Park  trunk,  which   will  drain  an  area  of  about  2,100 


acres  in  that  vicinity;  the  West  End  interceptor, 
which  will  drain  practically  all  the  ground  west  of 
Homer  Street  to  the  park;  a;id  the  Bridge  Street  ex- 
tension, which  will  connect  with  the  present  city 
trtuik  at  Sixteenth  Avenue  on  Oak  Street,  and  will  be 
carried  south  to  Twenty-seventh  Avenue.  This  last 
is  designed  to  take  care  of  all  the  territory  between 
(Jranville  and  Main  Streets  north  of  the  height  of  land 
to  Sixteenth  Avenue.  All  of  the  work  outlined  above, 
including  that  already  done,  will  cost  about  $2,500,- 
(XX),  and  will  carry  the  Commission  through  to  the  end 
of  1916. 

And  now,  how  is  this  immense  undertaking  being 
financed?  .Xnd  how  is  the  cost  being  apportioned  be- 
tween the  municipalities  concerned?  As  to  the  financ- 
ing, the  Commission  is  empowered  to  issue  bonds  a 
required.  These  bonds  are  guaranteed  by  the  Gov- 
ernment of  Briti.sh  Columbia.  Up  to  the  present  $2,- 
.500,000  worth  have  been  sold,  which,  as  stated,  will 
finance  the  scheme  until  the  end  of  1916. 

The  proper  a])i)ortioning  of  the  cost  was  a  most 
difficult  problem  to  solve,  and  occupied  the  attention 


6  fL  6  in.  tunnel  sewer,  Twenty-First  Avenue. 

of  the  Commission  and  the  engineer  for  months  and 
months  after  the  initiation  of  the  project.  In  fact,  a 
settlement  was  not  finally  reached  until  the  beginning 
of  this  year. 

The  princi])le  followed  in  the  final  adjustment  was 
that  a  part  of  the  cost  of  any  such  work  must  be  for  the 
general  benefit  of  the  community,  and  it  was  ulti- 
mately decided  to  charge  one-third  of  the  cost  of  the 
system  to  the  whole  sewerage  area.  The  other  two- 
thirds  was  to  be  charged  to  the  districts  immediately 
benefited,  and  the  apportionment  was  to  be  made  in 
each  case  on  the  assessed  value  of  the  property  in 
each  district.  The  revised  apportionment  charged 
X'ancouver  with  48  per  cent..  South  Vancouver  with 
30  per  cent.,  Point  Grey  with  14  per  cent.,  and  Hurnaby 
with  8  per  cent. 


There  appears  to  be  nothing  that  will  withstand 
tire  tremendous  heat  of  the  oxy-acetylene  cutting 
torch.  It  has  melted  lime,  concrete,  and  other  metals 
and  minerals,  heretofore  considered  absolutely  fire- 
proof. The  latest  is  the  melting  of  carborundum,  the 
well-known  grinding  material,  which  stand.*  9.6  in 
the  Mohr  scale  of  hardness,  and  is  only  exceeded  by 
the  diamond,  setting  the  standard  at  10.0.  Not  only 
so.  but  the  variety  of  uses  to  which  the  oxy-acetylene 
torch  is  being  applied  is  increasing  in  every  conceiv- 
able direction,  and  its  popularity  bids  fair  to  he  of  an 
enduring  kind. 
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Tar,  Pitch  and  Bitumen  in  Road  Construction 


By  A.  Dryland,  M.Inst.C.E. 


ONE  of  the  present-day  possibilities  which  fall 
upon  the  road  engineer,  whether  in  a  large  or 
small  district,  is  the  decision  as  to  what  treat- 
ment, under  the  particular  circumstances  of 
each  separate  road,  it  is  wise  and  economical  to  adopt, 
bearing  in  mind,  firstly,  the  most  important  consider- 
ation— viz.,  how  to  satisfactorily  carry  the  traffic — 
and,  secondly,  how  this  can  be  done  in  the  most  econ- 
omical way,  both  in  first  cost  and  subsequent  mainten- 
ance. 

The  author  would  like  to  emphasize  the  point  that 
it  is  the  particular  circumstances  of  the  road  which 
have  to  be  considered,  including  the  kind  and  quantity 
of  traffic,  the  subsoil  and  drainage,  exposure  to  wea- 
ther conditions,  and  the  thickness  and  nature  of  its 
crust.  There  is  no  one  road  for  all  conditions,  and  the 
road  engineer  will  best  fulfil  his  functions  who  is  able 
to  select  and  carry  out  the  best  form  of  treatment  for 
the  particular  conditions  he  has  to  meet. 

It  is  more  with  a  view  of  eliciting  a  discussion 
which  will  help  in  the  formation  of  a  proper  judg- 
ment on  these  matters  that  the  author  ventures  to  put 
forward  some  views  on  the  use  and  situations  for  the 
three  materials  forming  the  subject  of  this  paper  than 
with  any  desire  to  suggest  any  authoritative  dicta. 

Coal  Tar 

This  most  useful  material,  the  author  thinks,  has 
been  to  a  great  extent  the  salvation  of  <nir  roads  dur- 
ing the  past  few  years,  and  still  has  a  great  part  to 
play.  In  the  surface  treatment  of  roads  it  has  largely 
eliminated  the  dust  trouble,  and  has  further  largely 
increased  the  durability  of  water-bound  macadam, 
while  in  the  production  of  tar-macadam  it  has  been  a 
necessary  ingredient  in  the  manufacture  of  a  material 
that  has  produced  excellent  road  surfaces  for  all  but 
the  very  heaviest  traffic.  A  point  which  is  well  worth 
discussion  by  the  institution  is  the  kind  of  tar  which 
should  be  used  in  particular  circumstances,  and  for  the 
purposes  of  eliciting  such  discussion  the  author  unhesi- 
tatingly puts  forward  the  view  that  for  surface  treatr 
ment  of  water-bound  roads  a  good  quality  water-freed 
crude  tar  serves  every  necessary  purpose,  and  in  its 
penetrative  power  is  superior  to  distilled  tars.  It 
should  be  said,  however,  that  its  use  should  be  avoided 
where  from  any  cause — such  as  the  vicinity  of  fishing 
s.treams,  ponds  or  watercourses  readily  reached  by  tar 
washings — it  may  involve  risk.  Whether  a  distilled 
tar  or  a  water-freed  tar  only  should  be  used  in  the  pro- 
duction of  tar-macadam  depends,  in  the  author's  opin- 
ion, as  to  whether  it  is  to  be  immediately  used  or 
stored. 

Coal-tar  Pitch 

During  the  last  few  years  a  good  deal  of  this  ma- 
terial has  been  used  fluxed  with  heavy  oils  of  tar  for 
the  purpose  of  grouting  macadam.  The  author  has  exe- 
cuted a  good  deal  of  this  work,  and  has  seen  large 
areas  of  it  in  other  countries,  and  has  formed  the  opin- 
ion that  it  is  an  unsuitable  material  for  surface  work, 
chiefly  owing  to  its  susceptibility  to  heat,  which  per- 
mits of  such  movement  of  the  material  in  hot  weather 
as  to  destroy  the  evenness  of  surface  which  is  so  de- 
sirable in  a  road,  and,  moreover,  impairs  its  water- 
proofness  to  such  a  material  extent  that  winter  condi- 

•  Paper  presented  at  the  annual  meeting  of  the  Institution  of  Muni- 
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tions  act  most  unfavourably  upon  it.  Its  softness  in 
summer  is  in  great  contrast  to  its  extreme  hardness 
in  winter  (where  it  remains  waterproof),  and  the 
author  has  had  more  complaints  of  slipperiness  than 
on  any  other  kind  of  surface  he  has  laid.  The  author 
further  puts  forward  the  view — again  with  the  hope 
of  eliciting  discussion — that  the  method  of  pitch-grout- 
ing as  now  practised  is  a  crude  and  unsuitable  way  of 
using  the  material,  inasmuch  as  far  too  great  a  quan- 
tity of  the  matrix  is  so  used.  The  author  contends 
that  if  pitch  and  oil  are  to  be  successfully  used  as  bind- 
ing ingredients  they  should  be  used  with  properly 
dried  and  heated  stone  in  a  suitable  mixer,  where  the 
quantity  of  matrix  can  be  properly  regulated,  and  the 
minimum  quantity  used  to  coat  the  stone.  It  will  be 
found  by  this  meth(jd  the  matrix  used  can  be  reduced 
by  nearly  50  per  cent.  In  the  author's  view  it  is  largely 
the  great  quantity  of  matrix  used  in  the  grouting 
method,  without  any  certainty  of  the  regular  and  pro- 
per coating  of  the  stone,  which  has  led  to  the  unsatis- 
factory results  on  heavily  trafficked  roads  which  the 
author  has  found  in  so  many  cases,  and  not  least  in  his 
own  experience.  In  the  author's  opinion  a  well-regu- 
lated pitch  and  oil  mixture  properly  applied  to  thor- 
oughly dry  heated  stone  forms  a  very  strong  macadam, 
but  he  would  prefer  to  use  it  as  a  strength  coat  or 
base  for  material  less  susceptible  to  sun  heat. 

The  author  knows  of  cases  in  towns — where  the 
traffic  is  necessarily  slow,  and  where  there  is  less  ex- 
posure to  the  sun,  and  facilities  exist,  such  as  prompt 
"chipping"  or  watering,  for  mitigating  the  efi^ects  of 
heat — where  considerable  success  has  been  achieved 
by  the  grouting  method ;  but  here  again  one  comes  to 
[)articular  circumstances.  While,  therefore,  the  author 
would  assert  that  it  is  not  a  satisfactory  method  for 
exposed  country  roads  subjected  to  heavy  and  fast 
traffic,  he  is  not  prepared  to  say  that  its  use  should  be 
abandoned  where  the  local  conditions  permit  of  suc- 
cess ;  but  even  in  these  cases  the  author  would  suggest 
that  the  excess  of  matrix  which  is  almost  inherent  in 
the  system  of  grouting  is  a  disadvantage. 

Bitumen 

The  author  does  not  propose  to  tread  the  thorny 
path  of  discussing  what  is  or  what  is  not  bitumen,  but 
will  in  this  paper  be  understood  to  refer  to  either  na- 
tural bitumens  derived  from  deposits  or  bituminous 
residuals  from  the  distillation  of  mineral  oils.  All  the 
author  would  desire  to  say  as  a  word  of  advice  to  those 
who  are  making  their  first  venture  is  to  be  careful  in 
their  selection  of  the  material  they  use,  and,  if  possible, 
to  obtain  not  only  inspections  under  different  weather 
conditions  of  the  material  as  laid,  but  reliable  infor- 
mation as  to  the  time  at  which  it  was  laid,  the  subse- 
quent repairs,  the  nature  of  the  base,  and  the  traffic  to 
which  it  is  subjected. 

Another  point  the  author  would  like  to  emphasize 
is  the  absolute  necessity  of  a  sound  base.  No  success 
can  be  possible  unless  the  substratum  is  absolutely 
sound. 

With  regard  to  the  use  of  bitumen,  its  first  cost 
and  expense  of  manufacture  is,  in  the  author's  opinion, 
too  great  to  permit  of  its  use  except  as  a  wearing  sur- 
face, and,  provided  it  is  laid  on  a  thoroughly  firm  base 
with  a  satisfactory  key,  the  author  puts  forward  the 
view  that,  while  an  inch  is  probably  nearh'  the  mini- 
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niuin  thickness  at  which  it  can  be  laid  to  ^ive  an  ex- 
tended life,  no  great  advantage  will  be  gained  by  any 
considerable  increase  beyond  that  thickness. 

A  most  imijortant  point  for  consideration  in  the  nse 
of  bitnmen  is  the  aggregate  with  which  it  is  to  be  in- 
corporated which  will  govern  to  a  great  extent  the 
])roportion  of  the  matrix.  The  bulk  of  the  aggregate 
will  generally  consist  of  a  silica  sand,  and  it  is  im- 
portant that  it  shall  be  of  perfectly  clean,  crystals  not 
too  rounded  in  shape,  with  a  satisfactory  grading.  A 
fine  filler  is  also  a  necessary  ingredient,  and  this  is 
one  of  the  i)oints  in  connection  with  the  manufacture 
of  bituminous  surfaces  in  which  there  is  s(jme  variety 
of  opinion.  What  may  be  termed  the  standard  filler 
is  Portland  cement,  but  as  this  is  expensive,  and,  as 
far  as  can  be  judged,  its  hydraulic  properties  can  be 
of  no  useful  service,  the  author  sees  no  reason  why 
some  cheai)er  material  of  approximately  equal  specitic 
gravity  and  fineness  should  not  be  sui)stituled.  An- 
other i)oint  as  to  which  there  is  a, difference  in  opinion 
and  practice  is  the  use  of  a  ijrojxjrtion  of  coarse-grade 
particles,  such  as  granite  chii)pings,  in  bituminous 
carpets,  and  the  ])roportion  which  may  be  incorporated 
in  the  bulk.  The  author  has  sections  of  road  contain- 
ing from  10  i)er  cent,  to  as  much  as  60  per  cent,  of 
granite  ciii])pings,  but  is  inclined  to  the  view — on 
which  he  will  be  able  to  give  a  more  reliable  o])inion  at 
a  later  date — that  a  much  less  proportion — probably 
from  12  to  15  per  cent. — is  quite  as  much  as  it  is  de- 
sirable to  use.  It  is  quite  probable  that  better  results 
will  be  obtained  without  any  admixture  of  chippings. 
The  author  is  experimenting  in  these  directions,  and 
when  sufficient  time  has  elaixsed  ho])cs  to  be  in  a  posi- 
tion to  furnish  the  institution  with  the  results  of  his 
observations. 

Assuming  a  suitable  aggregate  and  bitumen  has 
been  found,  the  manufacture  and  laying  of  the  mater- 
ial need  the  utmost  care  to  get  the  best  results.  The 
aggregate  must  not  only  be  raised  to  the  requisite 
temperature,  but  care  must  be  taken  to  see  that  it  has 
been  thoroughly  dried,  as  it  is  possible  to  have  suffi- 
cient iieat  without  extracting  the  moisture.  Efficient 
drying  and  mixing  i)lant  is  therefore  essential,  also 
the  utmost  care  in  every  detail  of  the  admixture  of 
the  ingredients,  with  frequent  tests  of  the  material  to 
see  that  no  substantial  variation  takes  place  from  the 
standard  set  up. 

Having  referred  to  some  of  the  questit>ns  upon 
which  the  practice  in  manufacture  of  bituminous  work 
in  this  countr)'  may  be  said  to  be  somewhat  in  a  state 
of  ilux,  and  with  the  main  considerations  in  the  pro- 
duction of  a  suitable  material,  the  author  will  endea- 
vour to  suggest  the  conditions  in  which  he  thinks  this 
material  may  be  most  serviceable  under  existing  con- 
ditions, and  with  our  present  state  of  knt)vvlcdge.  The 
author  places  this  material  between  the  most  durable 
tar-macadams  and  wood  or  granite-sett  pavings,  and 
therefore  advocates  its  use  where  the  traffic  condi- 
tions are  too  severe  for  the  former,  but  do  not  justify 
the  large  capital  outlay  for  either  of  the  two  latter 
pavings.  The  author  has  for  long  been  tempted  to 
suggest  some  standard  of  traffic  as  a  dividing  line  be- 
tween these  various  forms  of  surfacing,  but  the  vary- 
ing effect  arising  from  the  difYerent  kinds,  weights  and 
speeds  of  vehicles,  together  with  the  jdiysical  features 
of  the  road,  would,  he  fears,  make  such  a  standard 
misleading,  and  he  has  come  to  the  conclusion  that  it 
is  a  subject  for  individual  judgment  in  each  case  after 
observation   of  all   the   conditions   prevailing. 

On  the  debatable  question  of  "carpet"  or  "two- 
coat"  work  further  experience  is  necessary  before  at- 


tempting to  rule  out  the  former  method,  althoufjh  the 
author's  predilection  is  in  favour  of  the  latter  as  .iffcr- 
ing  a  more  sure  basis  for  satisfactory  results.  The 
author  has  had  the  most  excellent  results  from  bitu- 
minous carpets,  1  in.  only  in  thickne.ss,  on  a  water- 
Ixnmd  macadam  ba.se,  where  such  base  has  been  abso- 
lutely .sound,  but  where  this  latter  condition  has  not 
prevailed  the  repairs  have  been  very  considerable.  In 
embarking  on  a  scheme  last  year  for  the  resurfacing 
of  some  2.S  miles  of  road  with  bituminous  wearing  sur- 
face the  author  decided  to  adopt  the  "two-coat"  methfxl 
and  is  forming  the  base  coat,  2^  in.  in  consolidated 
thickness,  of  scarified  material  with  a  pitch  and  oil 
matrix,  and  laying  therecm  a  l;:«-in.  bitumen  surfac- 
ing, all  being  laterally  supported  by  a  9-in.  by  4-in. 
reinforced  in  situ  concrete  submerged  kerb. 


Portable  Mixer  Uses  Old  Asphalt  for 
Pavement    Patches 

IN  relaying  asphalt  pavements  adjacent  to  strect- 
ca!r  tracks  the  traction  company  in  Milwaukee  is 
using  a  •>:|-yd.  hot  mixer,  fed  with  the  material 
cut  out  in  making  patches  and  repairs.  The  com- 
pany has  a  large  stationary  plant  but  has  found  greater 
economy  in  utilizing  the  portable  outfit  on  three  jobs 
a.ifRregating  3  miles  recently  completed.  The  mi.xer 
used,  which  is  a  Koehring,  is  run,  including  the  charg- 
ing, hot  blast  and  propelling  apparatus,  by  a  15-h.p. 
motor  run  at  550  r.p.m.,  fed  from  the  trolley.  For 
long  moves  from  one  part  of  town  to  another  the  out- 
fit is  drawn  by  a  utility  car  or  horses. 

Fifteen  men  in  a  working  day  have  taken  up  and 
relaid  180  sq.  yd.  of  asphalt  pavement  from  2  to  3  in. 
thick  located  between  the  rails.  The  entire  operating 
cost  ()n  the  plant,  including  team  charges,  but  not  de- 
preciation or  interest  on  the  special  investment,  has 
been  about  42  cents  per  square  yard  for  patch  work. 
This  includes  tearing  out  and  repaving  with  old  ma- 
terial and  -such  small  amount  of  new  material  as  is 
required. 

The  procedure  is  to  repair  one  track  at  a  time  and 
maintain  uninterrupted  car  operation  over  both  tracks 
without  blocking  vehicular  traffic  except  on  one  side 
of  the  street. 

The  gang  consists  of  the  following  men:  One  fore- 
man, one  man  breaking  up  asphalt,  one  man  feeding 
the  mixer,  five  men  preparing  concrete  and  sub-base 
and  wheeling  remixed  asphalt,  one  man  painting  pav- 
ing stones  with  hot  asphalt  and  applying  the  cement 
to  the  surface  of  the  finished  pavement,  one  man  run- 
ning the  mixer,  one  man  wheeling  hot  asphalt,  three 
men  raking,  smoothing  and  tamping,  one  night  watch- 
man and  one  teamster.  In  addition  to  ripping  up  the 
old  asphalt  and  relaying  the  pavement,  this  gang  also 
keeps  the  street  in  safe  operating  condition.  A  tw<v 
horse  team  also  is  a  part  of  this  outfit. 

The  procedure  of  the  work  from  front  to  rear  is  as 
follows:  On  the  jobs  recently  completed  a  part  of  the 
work  consisted  in  relaying  the  asphalt  between  the 
granite  gage  blocks  on  a  busy  double-track  line.  The 
old  asphalt  surface  is  first  picked  up  and  thrown  over 
to  the  side  of  the  street.  Then  the  larger  pieces  are 
broken  into  pieces  about  6  in.  square,  the  smaller  sizes 
being  more  readily  melted.  The  mixer  is  charged 
with  approximately  8  cu.  ft.  of  this  .old  material,  and 
new  asphalt  in  varying  amounts,  usually  about  10  ll». 
per  charge,  is  added  in  accordance  with  the  character 
of  the  old  mix. 

.\bout  9  min.  are  required  for  melting  and  mixing 
a  charge.     During  the  first  6  min.  the  maximum  hot 
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blast  is  applied,  and  the  temperature  is  then  reduced 
for  the  last  3  min.  The  blast  is  furnished  by  a  blower 
driven  by  the  main  motor.  This  blower  operates  in 
connection  with  two  crude-oil  burners,  the  flame  from 
which  is  distributed  in  such  a  way  that  only  the  hot- 
air  blast,  and  no  flame,  strikes  the  mix.  This  prevents 
burning.  The  oil  consumption  is  about  50  gal.  per 
day.  Crude  oil  is  purchased  in  tank  cars  and  delivered 
to  the  job  in  a  steel  tank  which  holds  310  gals. 
'  After  a  mix  has  been  heated  it  is  discharged  into 
two-wheel  concrete  cars  and  immediately  dumped  in 
the  track.     Then  it  is  raked,  tamped  and  smoothed  in 


the   usual   manner.     Afterward   a   surface   is  given   it 
by  rolling  with  a  hand  roller  loaded  with  water. 

Representatives  of  the  Milwaukee  Electric  Rail- 
way &  Light  Company,  who  are  handling  the  work 
with  day  labor,  state  that  the  quality  and  speed  of 
work  performed  with  this  hot-mixing  outfit  will  im- 
prove with  experience  in  its  operation,  but  they  are 
now  satisfied  that  the  unit  costs,  particularly  for  pick- 
up and  patch  work,  are  considerably  lower  than  those 
which  usually  obtain  for  similar  work  executed  under 
the  old  methods  or  under  contract. — Engineering  Re- 
cord. 


Temperature  Changes  in  Mass  Goncrete^ 


By  C.  H.  Paul  and  A.  B.  Mayhew 


THE  Arrowrock  Dam,  being  constructed  by  the 
United  States  lieclamation  Service  near  Boise, 
Idaho,  and  on  which  the  writers  are  employed 
as  construction  engineer  and  principal  engi- 
neering assistant  respectively,  is  of  the  gravity  type, 
and  is  curved  in  plan  to  a  radius  of  about  662  ft.  at 
the  centre  of  the  crest.  Inasmuch  as  little  information 
is  available  concerning  temperature  changes  in  large 
bodies  of  masonry,  and  as  this  is  often  an  important 
factor  in  the  design  of  high  dams,  it  was  decided,  for 
the  benefit  of  future  designs  and  to  further  engineer- 
ing knowledge  in  general,  to  install  in  the  Arrowrock 
Dam  devices  for  recording  the  temperature  of  the  ma- 
sonry at  various  distances  from  the  exposed  faces. 
Nine  of  these  devices  have  been  installed  to  date,  and 
have  been  in  place  for  periods  ranging  from  about 
three  to  about  nineteen  months. 

It  will  probably  be  several  years  before  a  complete 
study  can  be  made  of  the  temperature  changes,  but, 
as  the  data  on  this  subject  is  so  meagre,  it  is  deemed 
advisable  at  this  time  to  place  before  the  Society  the 
results  thus  far  obtained,  together  with  a  description 
of  the  apparatus  used  and  the  principal  conditions  af- 
fecting the  temperature  readings. 

The  electrical  resistance  thermometer  was  con- 
sidered to  be  the  simplest  and  best  apparatus  for  the 
purpose  contemplated.  The  fundamental  principle  of 
the  resistance  thermometer  is  the  fact  that  a  change  in 
the  temperature  of  a  metal  causes  a  corresponding 
change  in  its  electrical  resistance. 

The  thermometer,  or  resistance  bulb,  consists  of  a 
coil  of  fine  copper  wire,  encased  in  a  metal  tube  about 
%  in.  in  diameter  and  about  5  ins.  long.  One  end  of 
the  tube  is  closed  and  the  other  end  is  soldered,  with 
a  waterproof  joint,  to  a  lead-covered  cable  containing 
the  wires  connecting  the  bulb  with  the  switchboard  to 
which  the  temperature  indicator  is  attached. 

The  leads  connecting  the  thermometer  to  the 
switchboard  are  constructed  as  follows :  Each  wire  of 
the  cable  is  insulated  with  three  wrappings  of  silk, 
thoroughly  saturated  with  beeswax  after  wrapping. 
The  three  strands  of  which  the  cable  is  formed  are 
then  brought  together  and  encased  in  one  wrapping  of 
cotton  and  one  of  braid  similarly  waterproofed.  The 
cable  is  then  drawn  into  the  lead  armour,  the  latter 
being  soldered  directly  to  the  brass  tube  containing 
the  resistance  cells. 

The  temperature  indicator  consists  of  a  modified 
Wheatstone  bridge  calibrated  to  read  temperature 
units  instead  of  ohms.     The  dial  is  direct  reading  in 
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degrees,  Fahrenheit,  with  a  range  from  zero  to  100  deg., 
and,  by  interpolation,  can  be  read  to  about  0.1  deg. 
It  is  claimed  by  the  manufacturers  that  accurate  re- 
sults may  be  obtained  with  the  indicator  to  0.25  deg., 
and  with  the  apparatus  as  a  whole  to  0.5  deg.  From 
comparative  readings  made  with  an  ordinary  mercury 
thermometer,  it  appears  that  these  claims  are  fully 
ustified. 

The  resistance  bulbs  were  placed  in  one  vertical 
plane,  but  at  various  elevations  and  at  different  dis- 
tances from  the  exposed  faces  of  the  dam.  Ultimately 
there  will  be  one  resistance  bulb  near  the  top  of  the 
dam,  one  about  halfway  between  the  original  river 
level  and  the  bedrock  foundation,  and  eight  more  at 
intermediate  elevations.  When  each  resistance  bulb 
was  placed  in  the  masonry, '  the  lead-covered  cable 
was  encased  in  ^-in.  steel  tubing  and  carried  to  an 
inspection  gallery  in  the  body  of  the  dam,  where  the 
switchboard  and  indicator  were  installed.  When  the 
concrete  in  the  dam  was  built  to  the  approximate  ele- 
vation at  which  it  was  desired  to  place  a  resistance 
bulb,  concreting  in  that  immediate  vicinity  was  usual- 
ly discontinued  tennx)rarily,  and  the  concrete  was  al- 
lowed to  set  for  a  few  hours.  The  bulb  and  conduit 
were  then  embedded  in  a  trench,  about  6  ins.  deep, 
excavated  in  the  concrete,  great  care  being  taken  to 
provide  a  soft,  uniform  bed  for  the  bulb,  and  to  cover 
it  carefully.  Deviation  from  this  practice  is  mentioned, 
and  further  details  are  given  in  the  following  para- 
graphs. 

The  greater  part  of  the  masonry  in  the  body  of  the 
dam  is  composed  of  sand-cement,  river  sand,  river 
gravel,  and  river  cobbles,  mixed  in  the  proportion  of 
about  1:2^:5:2^,  although  these  proportions  have 
been  varied  from  time  to  time.  Unless  otherwise  speci- 
fied, it  is  to  be  understood  that  the  cement  used  in 
all  concrete  is  sand-cement.  In  all  cases  the  sand-ce- 
ment is  the  product  of  grinding,  in  a  tube  mill,  Port- 
land cement  and  pulverized  granite,  mixed  in  the  pro- 
l)ortions  of  45  per  cent,  of  granite  and  55  per  cent,  of 
Portland  cement  by  weight.  The  faces  of  the  dam 
are  composed  of  a  richer  concrete  than  that  used  in 
the  body;  the  thickness  of  the  face  mig  varying  with 
the  elevation  above  bedrock.  In  most  cases  the  ce- 
ment used  in  the  face  mix  is  composed  of  about  76 
per  cent,  of  sand-cement  and  about  24  per  cent,  of 
straight  Portland  cement  by  volume,  and  the  concrete 
mix  is  about  1:2:4:2^. 

In  some  cases  concreting  was  not  carried  on  con- 
tinuously directly  above  the  thermometers. 

The  up-stream  face  of  the  dam  is  an  east  exposure. 
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and  the  down-stream  face  is  therefore  a  west  exposure. 

Because  of  the  great  depth  of  the  dam  foundation 
below  the  river  bed — about  90  ft. — and  the  corrcs- 
])ondiiigfy  great  danger  from  floods,  it  was  decided  to 
uncover  at  first  only  a  jjortion  of  the  bed-rock  along 
the  line  of  the  up-stream  face  of  the  dam  and  to  build 
thereon  a  wall  of  concrete  having  a  cross-section  heavy 
enough  to  form  a  gravity  section  at  the  height  to  which 
it  was  built.  After  this  wall  had  been  brought  up  to 
alxnit  40  ft.  above  the  old  river  bed,  the  remainder 
of  the  bedrock  foundation  was  uncovered,  and  con- 
crete was  placed  to  form  the  full  section  of  the  dam. 
The  wall  constructed  first  is  known  as  the  "first  sec- 
tion of  the  dam."  The  concrete  in  this  wall  was 
placed  intermittently  between  November  10th,  1912, 
and  April  15th,  1913.  The  remainder  of  the  masonry 
in  the  dam,  to  elevation  3  014.5,  is  known  as  the  "sec- 
ond section  of  tlie  dam,"  and  was  placed  between 
July  10th  and  December  1st,  1913.  At  the  end  of 
the  1914  season  the  top  of  the  masonry  will  be  at 
about  elevation  3,160,  and  the  concrete  ])laced  above 
the  second  section  and  below  elevation  3,160  is  known 
as  the  "third  section  of  the  dam."  The  masf)nry  in 
the  third  section  was  ])laced  between  Februa;ry  26th 
and  about  December  1st,  1914. 

No  water  had  been  stored  in  the  reservoir  up  to 
the  time  of  this  writing. 

Thermometer  No.  1. — At  about  12.00  m.  on  August 
20th,  1913,  resistance  thermometer  No.  1  was  ])laced 
in  a  trench,  about  6  ins.  deep,  excavated  in  a  1 :2^  :6:2 
mixture  of  concrete  placed  about  3.00  p.m.  on  Aug- 
ust 19th.  This  concrete  was  originally  of  the  plastic 
consistency  ordinarily  used,  but,  at  the  time  the  ther- 
mometer was  placed,  a  shallow  jjool  of  water  had 
accunuilated  at  the  point  where  it  was  desired  to  em- 
bed the  bulb,  and  the  trench  therefore  filled  with  water 
as  fast  as  it  was  excavated.  At  this  time  the  concrete 
was  shaded  from  the  direct  rays  of  the  sun  by  the  first 
section  of  the  dam,  and  by  a  lava  bluff  to  the  south. 
While  the  bulb  was  lying  in  the  trench  and  covered 
with  water,  the  indicator  registered  a  temperature  of 
66.5  deg.  I'^ahr.  At  about  1.30  p.m.  about  8  cu.  yds.  of 
fresh  concrete  were  deposited  over  and  around  the 
bulb  to  protect  it.  At  this  time  the  sun  was  shining 
brightly  on  the  concrete  in  the  vicinity  of  the  bulb, 
and  continued  thus  until  6.15  p.m.  A  uniform  layer  of 
concrete  about  2.5  ft.  was  ])laced  in  the  immediate  vi- 
cinity of  the  bull)  between  7  and  <<  i).m.  on  August  20tli. 

The  highest  temperature  recorded  by  tiiermometer 
No.  1  was  94.0  dcg.  I'^ahr.,  which  reading  remained  con- 
stant from  September  20th  to  25th,  inclusive,  at  which 
time  there  was  a  mass  of  15.5  ft.  of  concrete  directly 
above  the  thermometer.  Assuming  the  initial  tem- 
perature of  the  concrete  as  66.5  deg.,  the  ma.Kimum  rise 
in  temperature,  due  primarily  to  chemical  action,  was 
therefore  27.5  deg.,  and  occurred  during  a  period  of 
thirty-one  days. 

Thermometer  No.  1  is  76  ft.  from  the  down-stream 
face  of  the  dam,  about  60  ft.  above  bedrock,  and  about 
43  ft.  from  one  of  the  sluicing  outlets.  The  tempera- 
ture in  this  outlet  was  above  freezing  throughout  the 
winter  of  1913-14. 

Thermometers  Nos.  2  and  3. — At  about  3  p.m.  on 
October  19th,  1913,  thcrnionieters  Nos.  2  and  3  were 
placed  in  a  trench,  about  6  ins.  deep,  excavated  in  con- 
crete jilaced  about  1  a.m.  on  the  same  day.  Thermo- 
nu'ter  No.  2  was  placed  in  a  1 :2 :4-)4  : 1 ,' .•  mi.\ture  of 
concrete,  of  plastic  consistency.  The  cement  consist- 
ed of  approximately  78  per  cent,  of  sand-cement  and 


22  per  cent,  of  straight  Portland  cement.  Thennoine- 
ter  No.  3  was  placed  in  a  1 :2j^  :6 :2  mixture  of  con- 
crete, although  it  is  probable  that  this  concrete  may 
have  contained  a  small  quantity  of  the  face  mixture  in 
which  No.  2  was  embedded.  In  water  content,  this 
concrete,  near  the  surface,  at  least,  was  above  normal. 

Although  the  greater  part  of  the  masonry  in  the 
dam  was  exposed  to  the  direct  rays  of  the  sun  on 
October  19th,  the  portion  in  which  the  thermometers 
were  i)Iaced  was,  at  that  time  and  during  all  the  win- 
ter, in  the  shadow  of  the  mountains  to  the  south  of 
the  dam. 

At  3  p.m.  on  October  19th,  while  the  resistance 
bulbs  were  lying  in  the  trenches,  but  before  being 
covered  with  concrete,  registration  of  No.  2  was  57 
deg.,  and  that  of  No.  3  was  52.8  deg.  The  bulbs  were 
then  covered  with  concrete  to  a  depth  of  about  6  ins., 
to  protect  them  from  injury.  At  about  9  a.m.  on  Oc- 
tober 20th  about  2  ft.  of  the  regular  1 :2j^  :6 :2  mix- 
ture of  concrete  was  placed  over  bulb  No.  3,  and  at 
about  10  a.m.  No.  3  registered  49.5  deg.  and  No.  2  2.55 
deg.  Between  10  p.m.  on  October  20th  and  2  a.m.  on 
October  21st  about  4  ft.  of  the  face  mix  concrete  des- 
cribed above  was  placed  over  bulb  No.  2,  and  the  regu- 
lar mixture  of  concrete  was  brought  up  to  a  total 
height  of  about  4  ft.  above  bulb  No.  3. 

About  October  25th  the  temperature  readings  on 
thermometer  No.  2  began  t(j  show  irregularities,  and 
it  soon  became  ai)parcnt  that  there  was  a  partial  short 
circuit.  Readings  could  be  taken  with  a  weak  battery 
current,  but  were  undoubtedly  not  entirely  accurate. 
It  seems  probable  that  moisture  penetrated  the  joint 
between  the  bulb  and  the  lead  cable.  It  was  thought 
that  the  continual  a])plication  of  current  while  the  in- 
sulation was  in  a  moist  condition  might  permanently 
injure  the  insulation ;  and,  as  the  extent  of  the  in- 
accuracy in  the  readings  could  not  be  determined,  it 
was  decided  to  discontinue  the  readings  temixjrarily  in 
the  hope  that  the  moisture  would  ultimately  be  ab- 
sorbed by  the  concrete  and  the  apparatus  return  to 
its  normal  condition.  Although  some  improvement 
has  been  shown  in  the  trial  readings  made  from  time 
to  time,  the  results  obtained  from  this  thermometer  are 
still  unreliable. 

The  highest  temperature  recorded  by  thermometer 
No.  2  was  74.5  deg.  on  October  25th.  Assuming  the 
initial  temperature  of  the  concrete  as  55  deg.,  the  maxi- 
mum rise  in  temperature  was  therefore  19.5  deg.,  and 
occurred  in  a  period  of  five  days.  As  this  thermometer 
is  only  3  ft.  from  an  exjxised  face,  it  is  probable  that 
the  air  temperature,  which  was  low  at  this  time,  coun- 
teracted more  or  less  the  heat  generated  by  chemical 
action. 

The  highest  temperature  recorded  by  thermometer 
No.  3  was  86.2  deg.,  which  reading  remained  constant 
from  December  4th  to  22nd,  inclusive.  Assuming  the 
initial  temperature  of  the  concrete  as  49.5  deg.,  the 
maximum  rise  in  temperature,  due  principally  to  chem- 
ical action,  was  therefore  36.7  deg.,  and  is  the  greatest 
rise  recorded  by  any  of  the  thermometers  under  con- 
sideration. This  rise  occurred  during  a  period  of  forty- 
five  days.  At  this  time  there  was  a  depth  of  28.5  ft. 
of  concrete  directly  over  the  thermometer. 

Thermometers  Nos.  2  and  3  are  3  ft.  and  20  ft.  re- 
spectively from  the  down-stream  face  of  the  dam. 

Thermometer  No.  4. — About  5  p.m.  on  March  20th, 
1913,  thermometer  No.  4,  the  first  one  installed  in  the 
dam,  was  embedded  about  18  ins.  in  a  2.5-ft.  layer  of 
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concrete  placed  during  the  previous  hour  or  so.  After 
the  bulb  was  placed,  concreting  in  this  vicinity  was 
continued  until  the  surface  was  brought  to  about  3.5 
ft.  above  the  bulb,  at  which  elevation  the  surface  of 
the  concrete,  directly  above  the  bulb,  remained  for  the 
following  seven  months.  A  key  in  the  surface  of  the 
concrete  in  the  first  section  of  the  dam  was  construct- 
ed directly  over  thermometer  No.  4.  The  concrete 
forming  the  sides  of  this  key  was  brought  up  to  a 
height  of  about  7  ft.  above  No.  4  on  March  22nd,  and 
concreting  in  that  vicinity  was  then  discontinued  for 
several  months. 

The  initial  temperature  of  the  concrete  in  which 
thermometer  No.  4  was  placed  was  not  recorded,  but 
the  initial  temperature  was  probably  about  44  deg. 
The  highest  temperature  recorded  during  the  period 
when  chemical  action  appeared  to  be  the  controlling 
temperature  factor  was  on  April  4th,  when  the  tem- 
perature reached  64.6  deg.  This  rise  occurred  during 
a  period  of  fifteen  days. 

Concreting  immediately  above  thermometer  No.  4 
was  resumed  on  October  20th,  1913,  at  which  time  the 
thermometer  had  been  in  place  for  seven  months,  and 
a  decided  rise  in  temperature  began  to  appear  six  days 
later. 

Thermometer  No.  4  is  19.5  ft.  from  the  inspection 
gallery  and  58.5  ft.  from  the  up-stream  face  of  the  dam. 
During  the  period  from  March  21st  to  October  20th, 
1913,  the  thermometer  was  3.5  ft.  below  the  surface 
of  the  concrete,  and  during  the  period  from  November 
15th,  1913,  to  April,  1914,  it  was  34.5  ft.  below  the 
surface.  During  the  winter  of  1913-14  the  tempera- 
ture in  the  inspection  gallery  was  slightly  warmer 
than  that  of  the  air  outside,  but  was  below  freezing 
during  a  considerable  portion  of  the  time. 

Thermometer  No.  5.— At.  9.30  a.m.  on  October  29th, 

1913,  thermometer  No.  5  was  placed  in  a  trench,  about 
6  ins.  deep,  excavated  in  concrete  placed  during  the 
evening  of  October  28th.  This  concrete  was  of  plastic 
consistency,  and  was  mixed  in  the  proportions  of  1 : 
2^  A:\y2.  The  cement  consisted  of  approximately  78 
per  cent,  of  sand-cement  and  22  per  cent,  of  straight 
Portland  cement.  Considerable  reinforcing  steel  for 
the  trash-track  structure  was  also  embedded  in  this 
concrete,  and  extended  out  to  within  3  ins.  of  the  up- 
stream face  of  the  dam.  After  covering  the  bulb  with 
concrete  to  a  depth  of  6  ins.,  the  temperature  recorded 
was  43  deg.  About  1  ft.  of  the  face  mix  of  concrete 
described  above  was  placed  over  the  thermometer 
during  the  evening  of  October  30th. 

The  highest  temperature  recorded  was  69.8  deg., 
which  was  reached  on  November  3rd.  The  maximum 
rise  in  temperature,  due  primarily  to  chemical  action, 
was  therefore  26.9  deg.,  and  occurred  during  a  period 
of  five  days. 

Thermometer  No.  5  is  3.5  ft.  from  the  up-stream 
face  of  the  dam,  and  3  ft.  above  the  concrete  in  the 
first  section  of  the  dam.  It  is  probable  that  the  tem- 
perature of  the  air,  which  was  low,  had  an  eflfect  on 
this  thermometer  similar  to  that  mentioned  in  the 
case  of  thermometer  No.  2. 

Thermometer '  No.  6. — At  12.00  m.  on  June  23rd, 

1914,  thermometer  No.  6  was  set  in  the  usual  manner, 
in  concrete  placed  about  2  a.m.  on  the  same  day.  Be- 
tween 1  and  2.30  p.m.  on  the  25th  the  surface  of  the 
concrete  was  brought  up  to  a  point  about  3  ft.  above 
the  thermometer.     About  this  time  it  was  discovered 


that  there  was  an  open  circuit  in  the  apparatus.  A 
hole,  about  6  ft.  in  diameter  at  the  top,  2  ft.  in  diam- 
eter at  the  bottom,  and  3.5  ft.  deep,  was  excavated  in 
the  concrete,  and  the  thermometer  was  removed.  The 
trouble  was  located  in  the  resistance  coil  inside  of  the 
metal  tube,  and  was  remedied. 

At.  9  a.m.  on  June  26th,  a  bed  of  concrete,  about 
6  ins.  deep,  was  deposited  in  the  bottom  of  the  hole 
excavated  in  the  concrete  on  the  previous  afternoon, 
and  on  this  bed  thermometer  No.  6  was  placed.  At 
9.30  a.m.,  after  the  bulb  had  been  covered  to  a  depth 
of  6  ins.,  the  temperature  recorded  was  61.5  deg.  Be- 
tween 11  p.m.  on  June  26th  and  2.30  a.m.  on  June 
27th  the  remainder  of  the  hole  was  filled,  and  the  gen- 
eral elevation  of  the  surface  of  the  concrete  was 
brought  up  to  a  point  3.5  ft.  above  the  thermometer. 
The  concrete  was  mixed  in  the  proportions  1  :2j/2 :- 
5/.:2M. 

The  highest  temperature  recorded  by  No.  6  was 
96.2  deg.,  and  occurred  on  October  5th.  This  was 
the  highest  temperature  recorded  by  any  of  the  ther- 
mometers under  consideration.  The  maximum  rise  in 
temperature,  due  primarily  to  chemical  action,  was 
therefore  35.7  deg.,  and  this  rise  occurred  during  a 
period  of  101  days.  (A  rise  of  32.2  deg.  was  recorded 
during  a  period  of  thirty-one  days). 

Thermometer  No.  6  is  31  ft.  from  the  up-stream 
face  of  the  dam,  and  on  October  1st  was  about  80  ft. 
below  tlie  surface  of  the  concrete. 

Thermometers  Nos.  7,  8,  and  9.— On  August  20th, 
1914,  thermometers  Nos.  7,  8,  and  9  were  placed  in  a 
trench,  about  lYz  ft.  deep  and  3  ft.  wide,  formed  in 
concrete  placed  on  August  8th  and  9th.  At  1.30  p.m., 
while  the  bulbs  were  in  place  in  the  trench,  but  not 
covered  with  concrete,  the  readings  of  thermometers 
Nos.  7,  8  and  9  were  77  deg.,  77  deg.,  and  73.5  deg. 
respectively.  A  bed  of  fresh  concrete,  about  6  ins.  in 
depth,  was  then  placed  in  the  bottom  of  the  trench 
and  under  the  thermometers.  Then  concrete  was  de- 
posited over  them  to  a  depth  of  1.5  ft.  in  the  case  of 
Nos.  7  and  8,  and  2  ft,  in  the  case  of  No.  9.  At  3.20 
p.m.,  when  this  had  been  accomplished,  the  readings 
of  the  thermometers  was  74  deg.,  75  deg.,  and  75.5 
deg.  despectively.  No.  more  concrete  was  placed  over 
these  thermometers  until  September  4th.  On  Septem- 
ber 9th  the  surface  of  the  concrete  had  been  brought 
up  to  a  point  about  13  ft.  above  the  thermometers,  and 
on  October  1st  to  a  point  about  36  ft.  above  them.  The 
concrete  in  which  Nos.  7  and  9  were  embedded  was 
mixed  in  the  proportions  1:2:4:2><,  and  the  cement 
used  consisted  of  approximately  76  per  cent,  of  sand- 
cement  and  24  per  cent,  of  straight  Portland  cement. 
The  concrete  in  which  No.  8  was  embedded  was  mixed 
in  the  proportions  of  1  -.2}^  :5 :2,  although  it  is  prob- 
able that  this  concrete  contained  more  or  less  of  the 
face  mixture. 

The  highest  temperature  recorded  by  thermometer 
No.  7  was  77.6  deg.,  and  occurred  on  August  21st, 
about  twenty-four  hours  after  it  was  placed.  Another 
slight  rise  in  temperature  is  shown  about  September 
8th,  or  shortly  after  the  concreting  above  No.  7  was 
resumed. 

The  highest  temperature  recorded  by  thermometer 
No.  9  was  78  deg.,  and  occurred  on  August  21st,  and 
again  on  August  22nd,  although  there  was  an  inter- 
mediate reading  of  77.8  deg.  This  thermometer  also 
shows  a  slight  rise  about  September  8th. 

The  unusually  small  rise  in  temi)erature,  due  prim- 
arily to  chemical  action,  recorded   by  thermometers 
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Nos.  7  and  9,  was  undoubtedly  caused  by  the  following 
conditions: — 

(1)  These  thermometers  are  only  8  ft.  and  15  ft.  respec- 
tively from  the  faces  of  the  dam  ,and  were  covered 
to  a  depth  of  only   1.5   ft.  and  2  ft.   respectively. 

(2)  The  concrete  forming  the  sides  of  the  trench  in 
which  the  thermometers  were  placed  was  deposited 
eleven  or  twelve  days  previous  to  the  time  they  were 
put  in  position. 

(3)  After  a  small  quantity  of  fresh  concrete  had  been 
deposited  in  the  trench  and  over  the  thermometers, 
no  more  was  placed  in  this  vicinity  for  a  period  of 
eight  days. 

The  highest  temperature  recorded  by  thermometer 
No.  8  was  91.6  deg.,  and  this  reading  remained  con- 
stant from  September  21st  to  24th,  inclusive.  The 
maximum  rise,  due  primarily  to  chemical  action,  was 
therefore  16.6  deg.,  and  occurred  within  a  period  of 
thirty-two  days.  It  would  probably  be  more  nearly 
correct  to  consider  the  rise  due  to  chemical  action  as 
taking  place  between  September  4th  and  21st,  in 
which  case  the  rise  would  be  about  21  deg.  in  seven- 
teen days.  On  October  1st  there  was  a  depth  of  ap- 
])roximatcly  35  ft.  of  concrete  directly  over  this  ther- 
mometer. 

Thermometers  Nos.  7  and  8  are  2  and  10  ft.  re- 
spectively from  the  down-stream  face  of  the  dam,  and 
No.  9  is  1  ft.  from  its  up-stream  face. 

DISCUSSION  OF  RESULTS  OBTAINED 

The  efTect  of  the  temperature  of  the  air  in  counter- 
acting the  heat  generated  in  the  concrete  by  chemical 
action  is  illustrated  by  the  fact  that  all  the  compara- 
tively low  maximum  temperatures  recorded  by  several 
of  the  thermometers  occurred  at  points  where  the  dis- 
tance to  an  exposed  face  was  comparatively  small, 
and  that  all  the  high  maximum  temperatures  recorded 
by  a  few  of  the  thermometers  occurred  at  points  where 
the  distance  to  an  exposed  face  was  considerable,  and 
over  which  concrete  to  a  considerable  depth  was  placed 
during  a  comparatively  short  period.  Therefore,  it  ap- 
pears probable  that  the  speed  of  placing  has  fully  as 
much  influence  on  the  maximum  temperature  of  mass 
concrete  as  either  the  season  of  placing  or  the  richness 
of  the  concrete. 

The  duration  of  the  rise  in  temperature,  due  prim- 
arily to  chemical  action,  is  undoubtedly  largely  depend- 
ent on  the  speed  of  placing,  season  of  the  year,  consist- 
ency, brand  of  cement,  and  quantity  of  cement  per 
cubic  yard  of  masonry.  From  incomplete  results  ob- 
tained by  placing  a  mercury  thermometer  inside  the 
forms  of  the  regulating  outlets,  it  was  found  that  a 
temperature  of  99  deg.  was  produced  in  about  twenty- 
four  hours  by  the  chemical  action,  caused  by  the  set- 
ting of  the  1  :2  Portland  cement  mortar  composing  the 
lining  of  these  outlets.  It  is  probable  that  a  higher 
tenii)eraturc  than  that  recorded  actually  existed  in 
the  masonry.  The  consistency  of  this  mortar  was 
somewhat  dryer  than  that  ordinarily  used  in  the  con- 
crete. 

The  results  obtained  from  thermometer  No.  5  serve 
as  the  best  illustration  of  the  seasonal  variation  in  the 
temperature  of  the  concrete.  These  results  cover  a 
period  of  one  year,  and  show  a  seasonal  variation 
of  32.2  deg.,  at  a  distance  of  3j^  ft.  from  an  exposed 
face,  the  lowest  temperature  being  recorded  on  Feb- 
ruary 21st,  and  the  highest  on  August  17th. 

The  results  obtained  from  thermometer  No.  4  be- 
tween about  April  15th  and  October  15th,  1913,  also 
illustrate  the  seasonal  variation.     As  these  readings 


were  taken  at  much  more  frequent  intervals  than  in 
the  case  of  thermometer  No.  5,  they  show  more  con- 
clusively that  high  or  low  temperatures  of  the  air  for 
short  periods  do  not  materially  affect  the  temperature 
of  the  concrete  3  ft.  or  more  from  an  exjxjscd  face,  and 
that  it  takes  some  four  or  five  days  for  the  effect  of 
continued  high  or  low  air  temperatures  to  appear  in 
the  temperature  of  the  concrete  at  that  distance  from 
the  face. 

The  results  obtained  from  thermometer  No.  3  in- 
dicate that  there  is  very  little  seasonal  variation  in 
the  temperature  of  the  concrete  20  ft.  or  more  from  an 
exposed  face. 

The  slight  rise  in  temperature  recorded  by  thermo- 
meters Nos.  1,  3  and  4,  about  August  1st,  tend  to  in- 
dicate that  there  may  be  a  slight  seasonal  variation 
in  all  the  masonry  in  the  dam ;  however,  the  results 
obtained  to  date  are  insufficient  to  be  conclusive  on 
this  point. 

For  an  investigation  of  this  sort,  a  long  time  is 
required  before  the  drawing  of  many  definite  conclu- 
sions is  warranted.  Most  of  the  opinions  expressed 
in  this  paper  seem  to  be  warranted  by  the  facts,  but 
it  is  realized  that  the  effect  of  chemical  action  in  the 
concrete,  which  is  still  going  on,  may  not  be  fully 
understood,  and  that  possibly  later  developments  will 
show  the  need  of  modification  of  some  of  these  con- 
clusions. 


For  crossing  a  t>ay  twenty  miles  wide  connected 
at  each  end  with  a  fine  driving,  beach  along  the  sea- 
siiore,  a  motorist  of  Aberdeen,  Wash.,  uses  a  barge 
built  for  less  than  $100  and  so  equipped  that  it  can  be 
driven  by  the  car  that  it  transports  across  the  water. 
A  propeller  wheel,  that  is  housed  for  safety,  is  placed 
at  each  side  of  the  barge  near  the  stern.  The  axle  of 
each  wheel  is  at  the  right  height  to  come  in  line  with 
the  rear  car  axle  when  the  end  of  the  car  is  raised  a 
few  inches  above  the  deck  of  the  barge,  and  is  capped 
with  a  hardwood  wheel,  18  in.  in  diameter  and  2  in. 
thick.  On  each  wheel  are  leather  clamps  for  securing 
it  to  the  spokes  of  the  car  wheel.  With  the  rear  of  the 
car  raised  so  that  the  wheels  are  clear  of  the  deck  and 
these  wheels  connected  with  the  propellers  by  the 
straps,  the  barge  is  ready  for  operation  by  the  engine 
of  the  automobile.  The  work  of  placing  the  car  aboard 
the  barge  and  making  it  ready  for  use  requires  about 
eight  minutes. 


A  recent  advance  bulletin  of  the  U.  S.  Geological 
Survey  states  that  the  output  of  "natural  asphalt"  in 
1914  amounted  to  77,588  tons.  .As  the  term  "natural 
asphalt"  is,  in  the  language  of  the  industry,  exclu- 
sively applied  to  native  bitumens  such  as  Trinidad 
Lake  .\sphalt  and  Bermudez  Lake  .Asphalt,  it  seems 
desirable  to  explain  that  as  used  by  the  Geological  Sur- 
vey natural  asphalt  includes  only  gilsonite,  elaterite, 
grahamite,  bituminous  limestone  aind  bituminous 
sandstone.  In  other  words,  the  total  of  77.588  tons 
of  "natural  asphalt"  does  not  include  the  production  of 
Trinidad  and  Bermudez,  or  any  other  natural  asphalt. 
as  this  phrase  is  understood  in  the  industry. 

In  excavating  for  the  humus  tank  in  the  building 
of  an  extension  to  the  sewage  disposal  works  at  Wan- 
stead,  a  suburb  of  London,  there  was  discovered, 
twenty  feet  below  the  surface,  the  thigh-bone  of  a 
rhinoceros,  which  it  is  assumed  had  roamed  through 
the  valley  in  the  days  when  the  world  did  not  trouble 
itself  with  contact  beds  and  septic  tanks. 
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Foundation    Stone    Laid    for    Splendid   New 

Station  at  North  Toronto 


THE  design  of  the  new  station  which  the  C.  P.  R. 
and  C.  N.  R.  are  building  at  North  Toronto — 
the  foundation  stone  was  laid  on  September 
9th— is  a  free  adaptation  of  the  Italian  Re- 
naissance to  the  requirements  of  the  present  day.  It 
will  be  a  single  storey  building  faced  externally  with 
cut  stone,  the  stone  being  Tyndall  limestone  from  the 
quarries  of  the  Wallace  Limestone  Company  in  Man- 
itoba. A  spacious  waiting  room,  70  ft.  by  50  ft.,  of 
lofty  proportions,  will  occupy  the  centre  portion  of 
the  structure,  marked  on  the  south  elevation  of  the 
building  by  three  large  semi-circular  headed  windows. 
To  east  and  west  of  the  central  block  will  be  two  sub- 
sidiary wings  roofed  at  a  lower  level  and  devoted  to 


of  the  tracks,  under  the  latter.  The  elevation  of  the 
tracks  makes  a  difiference  in  grade  of  15  ft.  6  in.  be- 
tween the  track  platforms  and  the  station  level,  giv- 
ing a  headway  in  the  midway  of  about  11  ft. 

The  waiting  room,  which  is  to  be  38  ft.  high,  will 
be  lined  with  marble  to  a  height  of  12  ft.,  above  which 
the  walls  will  be  finished  with  caen  stone  plaster. 
These  wall  surfaces  will  be  treated  in  a  broad  manner 
with  large  panels  designed  to  group  with  the  three 
great  windows  on  the  south  side  of  the  room.  The 
ceiling  will  be  of  plaster,  flat  in  section,  but  divided  by 
two  large  beams  into  three  main  bays.  The  con- 
course, some  15  ft.  high,  will  be  lined  with  Taience 
tiles  to  a  height  of  9  ft.,  above  which  the  walls  and 
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Proposed  new  static  i  at  North  Toronto,  estimated  to  cost  $250,000. 


Station  facilities — that  to  the  west  to  men's  and  vyo- 
men's  waiting  rooms  with  their  respective  lavatories, 
and  that  to  the  west  to  ticket  offices  of  both  companies. 
To  the  north  of  the  waiting  room  will  be  the  con- 
course, and  beyond  that  again  the  midway,  from  which 
access  will  be  had  to  the  various  platforms.  Flanking 
the  building,  at  its  northwest  corner,  will  be  a  clock 
tower  also  faced  with  cut  stone.  This  tower  will  be 
143  ft.  high,  dominating  all  other  buildings  in  the 
neighborhood  and  having  clock  dials  8  ft.  in  diameter. 
The  vestibule  under  the  tower  will  lead  into  the  con- 
course along  the  north  side  of  the  west  end  of  the 
waiting  room,  connecting  at  its  east  end  with  the  mid- 
way. The  south  and  west  sides  of  the  station  will 
have  a  sidewalk,  so  that  passengers  may  alight  either 
at  the  main  entrance  centrally  on  the  south  side,  or 
to  the  tower  vestibule.  Along  the  west  side  of  the 
station  there  will  be  a  28-ft.  driveway,  so  that  vehicles 
may  drive  up  to  either  station  entrance,  and  pass 
through  under  the  tracks  through  this  driveway  and 
out  on  Yonge  Street  to  the  north  of  the  station.  The 
midway  will  be  a  passage  20  ft.  wide  and  150  ft.  long, 
passing  from  the  rear  of  the  station  to  the  far  side 


ceiling  will  be  finished  in  plaster.  The  treatment  of 
the  ceiling  will  be  domical,  there  being  three  domes, 
segmental  in  section,  penetrated  by  segmental  arches, 
and  having  a  circular  skylight  in  the  centre  of  each. 
The  midway  leading  out  of  the  concourse  will  be 
treated  in  somewhat  similar  manner,  but  as  it  runs 
right  under  the  tracks,  its  height  will  not  be  so  great. 
The  walls  will  be  lined  with  Taience  tiles  to  a  height 
of  9  ft.,  and  above  that  will  be  finished  in  plaster,  as 
also  will  be  the  ceiling.  The  ceiling  will  be  divided  by 
segmental  arches  into  square  bays,  each  being  treated 
as  a  plain  groined  vault.  The  floors  throughout  will 
be  of  marble  tile. 

The  building  was  designed  by  Messrs.  Darling  & 
Pearson,  of  Toronto,  and  the  work  is  being  carried  out 
under  the  supervision  of  Mr.  D.  H.  Mapes,  Engineer 
of  Buildings  for  the  Canadian  Pacific  Railway. 


It  is  a  far  too  common  practice  to  leave  mixers  and 
other  mechanical  equipment  exposed  to  the  weather 
when  idle.  A  good  tarpaulin  cover  costs  less  than 
'1  per  cent,  of  the  cost  of  a  new  piece  of  equipment 
and  is  low  insurance. 


Sei)lfinl>cT  15,  1915 


THE    CONTRACT    RECORD 


965 


Testing  Buildings  for  Settlement 

DURING  the  progress  of  subway  construction 
ill  cities,  it  not  infrequently  happens  that 
there  is  movement  of  the  nature  of  settle- 
ment or  subsidence  induced  in  buildings 
along  the  route,  as  the  result  of  the  undermining  of 
sui)])<)rts.  In  order  to  ascertain  from  time  to  time  if 
such  movement  exists,  permanent  benchmarks  are  es- 
tablished on  the  structures. 

A  good  practice,  as  pointed  out  by  P.  M.  Enten- 
mann,  of  the  New  York  Public  Service  Commission, 
in  The  Public  Service  Record,  is  to  set  all  the  marks 
at  some  even-numbered  elevation,  so  that,  when 
checking  the  elevation  of  the  ])oints,  it  is  unnecessary 
to  have  the  original  record  in  the  field,  as  any  other 
than  an  even-numbered  elevation  indicates  movement. 
A  record  of  the  elevation  is  kept  on  8  by  11-in.  sheets 
which  give  the  plan  of  the  building,  a  description  of 
the  benchmark,  etc.  Whenever  levels  are  taken  on  a 
building,  a  record  is  made  on  the  sheet,  and  the  dif- 
ferences are  noted.  There  is  a  general  sheet  for  each 
building.  A  sheet  of  similar  form  is  used  for  elevated- 
railway  columns. 

In  addition  to  fixing  the  elevation  of  some  perman- 
ent mark  on  buildings  and  elevated-railway  columns, 
these  structures  are  plumbed  sf)  that  the  movements 
due  to  construction  can  be  detected.  An  auxiliary 
base-line  is  run  close  to  the  buildings,  and  sights  are 
taken  with  a  transit  to  points  on  the  top  and  bottom 
of  the  structure.  In  the  case  of  buildings,  marks  are 
cut  on  the  wall  as  near  the  roof  and  as  near  the  side- 
walk as  possible,  and  sometimes  at  intermediate  points, 
and  a  record  made  of  the  reading  from  these  points  to 
the  auxiliary  base-line.  Movement  of  the  building  as 
a  whole,  as  well  as  any  change  in  inclination,  can  then 
be  detected. 

In  the  case  of  elevated-railway  columns,  marks  are 
cut  at  top  and  bottom,  and  readings  are  taken  to  the 
auxiliary  base-line,  and  also  to  a  line  at  right  angles 
to  this  line  at  each  cohunn,  so  that  movement  in  any 
direction   can   be   observed. 

Prior  to  beginning  construction  work,  an  examina- 
tion is  made  of  each  building  which  might  be  affected 
by  the  work.  A  report  is  made  of  the  condition  of 
each  room  of  the  building,  describing  all  the  defects 
in  the  walls,  ceilings,  and  all  ordinary  conditions  which 
might  later  be  attributed  to  subway  work;  and  in  ad- 
dition a  similar  record  is  made  of  the  condition  of  the 
exterior,  the  cellar,  and  the  roof. 


Post-Mortem  Praise 

Tl  1 1".  "slings  and  arrows"  are  directed  so  fast  and 
furious  at  the  municipal  engineer  during  the 
time  of  his  ministration  upon  this  mundane 
sphere  that  it  is  refreshing  to  find  him  hon- 
oured, even  in  death.  But  it  seems  hard  that  a  man 
should  have  to  endure  all  the  bitter  things  of  life  and 
pass  out  having  a  tithe  of  honour  only  after  it  is  too 
late  for  him  to  know  anything  about  it. 

In  our  esteemed  contemporary,  The  Surveyor,  of 
London,  England,  we  read  of  one  George  Allan  Bar- 
foot,  Principal  Assistant  in  the  office  of  the  Borough 
Engineer  of  Islington.  Mr.  Barfoot,  who  had  been 
promoted  to  the  rank  of  Lieutenant  from  that  of 
Sergeant,  was  killed  in  action  recently.  In  a  report 
submitted  to  the  Mayor  the  following  encomiums 
were  passed  upon  him  : 

"He  was  twenty-nine  years  of  age,  and  had  been 


in  the  council's  service  nine  years.  He  was  an  ex- 
ceedingly capable  engineer,  with  an  all-round  experi- 
ience,  very  steady  and  reliable,  very  strong  and  very 
patient,  courteous,  and  tactful.  He  was  greatly  re- 
spected and  loved  l>y  his  colleagues  in  every  depart- 
ment of  the  council's  service,  and  he  was  a  clean, 
bright,  manly  gentleman,  a'  vigorous  athlete,  a  fine 
shot,  and  in  every  respect  a  true  Englishman." 


A  Montreal  Store  and  Apartment  House 

PROBABLY  the  finest  provision  store  in  Mont- 
treal  has  been  built  on  Mansfield  Street,  from 
designs  by  Mr.  Marius  Uufresne,  of  Maison- 
neuve.     The  basement  and  ground   ttmr  are 
for   Stanford's,    Limited,   and   the   remaining   storeys 
constitute  an  apartment  house.    The  site  is  44  feet  by 
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Provtsion  Store  and  apartment  house.  Mansfield  Street.  Monireal 

96  feet,  and  as  will  be  seen  from  the  cut,  the  building 
is  not  very  high. 

The  store  is  designed  to  include  every  convenience 
for  the  sale  of  meat  and  provisions.  Lightness  and 
cleanliness  were  the  main  desiderata,  and  so  tiles  are 
extensively  employed.  The  exterior  is  particularly  at- 
tractive, the  use  of  ornamental  ironwork  giving  the 
structure  an  appearance  not  usually  associated  with 
stores  of  this  character. 

The  foundations  presented  a  difficulty  owing  to  the 
soft  nature  of  the  soil.  It  was  found  necessary  to  sink 
sixteen  concrete  piles  to  rock — a  distance  of  32  feet 
below  the  sidewalk  level.  Reinforced  concrete  beams 
were  placed  on  top  of  the  piles  to  sup|)ort  the  main 
walls.  The  basement  is  of  concrete  and  the  floors  arc 
of  the  same  material,  with  the  frame  of  steel.  The 
exterior  facing  Mansfield  Street  is  built  of  Indiana 
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limestone,  lined  with  terra  cotta,  with  a  granite  base. 
The  side  walls  are  of  plastic  brick  and  terra  cotta, 
and  the  back  wall  is  of  cream  color  Greendale  Rug 
Brick  lined  with  terra  cotta. 

The  basement  contains  a  30-ton  capacity  cold  stor- 
age plant,  the  arrangement  including  four  large  freez- 
ing rooms,  in  which  the  temperature  can  be  regulated 
by  valves  from  zero  to  33  degs.  At  the  back  of  the 
basement  is  the  furnace  room  and  the  coal  bins.  The 
ground  floor  is  devoted  entirely  to  the  storage,  sale, 
and  cleaning  of  provisions.  The  walls  are  made  of 
white  tile  with  a  green  colored  tile  for  the  border,  the 
wainscoting  being  of  marble.  The  floor  is  also  tiled, 
while  the  ceiling  is  of  plaster.  The  counters  are  ar- 
ranged on  either  side  and  at  the  end,  leaving  a  wide 
space  in  the  centre  for  the  free  movement  of  customers. 

The  meat  counter  is  on  the  south  side,  and  behind 
this  and  nearer  the  walls  are  arranged  the  spaces  for 
storing  the  meat  after  it  is  cut.  The  spaces  are  sep- 
arated from  the  counter  by  large  glass  windows,  with 
doors  at  intervals ;  thus,  if  a  customer  is  to  be  served, 
the  clerk  steps  into  the  storage  room  and  obtains 
whatever  is  required.  On  the  north  side  there  is  the 
fish  counter,  j)rovision  being  made  for  a  cleaning 
room  entirely  shut  oiif  from  the  counter  by  means  of 
walls,  but  easily  accessible  to  the  clerks.  This  clean- 
ing room  is  provided  with  zinc  basins  and  hot  and 
cold  water.  The  shipping  room  is  at  the  extreme  end 
of  the  floor,  and  access  is  given  to  the  basement  by 
means  of  a  chute. 

The  main  entrance  is  on  the  south  side.  The  door 
is  of  ornamental  iron,  while  the  vestibule  has  a  tiled 
floor  and  marble  wainscoting.  Inside,  there  are  two 
other  doors  made  of  panelled  oak.  Entrance  to  the 
apartment  house  is  obtained  by  an  ornamental  iron- 
work door  on  the  north  side.  This  door  and  its  com- 
panion is  of  an  elaborate  and  beautiful  design.  The 
vestibule  floor  is  of  tile,  and  the  wainscoting  of  oak 
panels,  with  a  design  in  plaster  above  the  wainscoting. 
Two  electroliers  on  posts  are  placed  just  inside  the 
vestibule.  Marble  steps  lead  from  the  vestibule, 
throiigh  a  door  made  of  oak,  to  the  landing,  where 
the  wainscoting  is  of  panelled  oak.  The  apartments, 
six  on  each  floor,  are  reached  by  a  wide  spiral  stair-, 
case  made  of  oak.  This  leads  to  a  balcony  on  each 
floor,  which  runs  round  a  light  and  ventilation  wall, 
reaching  from  the  ground  floor  to  the  roof.  The  bal- 
cony, which  is  protected  by  an  iron  balustrade,  gives 
access  to  each  set  of  apartments.  Light  at  night  is 
afforded  by  electric  globes  mounted  on  posts  at  in- 
tervals. Every  balcony  is  made  of  concrete  with  ter- 
razo  finish  and  marble  borders.  In  the  centre  of  the 
court  on  the  first  floor  is  an  ornamental  fountain.  Each 
set  of  apartments  consist  of  four  rooms — a  kitchenette, 
dining  room,  bedroom,  bathroom,  and  a  large  ward- 
robe. The  doors  leading  from  the  balcony  are  of  oak, 
the  interior  woodwork  being  of  mahogany,  and  the 
bedroom  of  white  enamel. 

On  the  ground  floor  level,  covering  the  entrances 
and  the  window  in  the  centre  (used  for  store  pur- 
poses) is  a  large  ornamental  iron  marquee,  with  a 
glass  roof  and  glass  pendants,  supported  on  four  iron 
brackets.  Each  of  the  windows  above,  belonging  to 
the  apartments,  has  an  ornamental  iron  grille.  At  the 
rear  end  of  the  building  is  a  fire  escape,  •;eaching  from 
the  roof  to  the  lane  level. 

The  store  is  provided  with  a  parcel  carrier  on  a 
belt  conveyor  enclosed  in  oak,  for  the  purpose  of  con- 
veying parcels  from  the  clerks  to  the  shipping  room. 

The  following  firms  supplied  materials  and  equip- 
ment, and  carried  out  sections  of  the  work :   Orna- 


mental ironwork,  Canadian  Architectural  Ironworks ; 
insulation  of  walls  in  basement  and  store,  Canadian 
Johns-Manville  Company,  Limited  ;  refrigeration  plant, 
Canadian  Ice  Machine  Company,  Limited ;  concrete 
foundations,  brick  walls,  and  setting  of  stone,  A.  Cho- 
quette ;  woodwork,  manufactured  and  set  up  by  I. 
Allard;  tile  work,  Hamon  &  Hess;  roofing,  M.  Chou- 
inard  ;  steel  frame.  Dominion  Bridge  Company ;  stone 
cut  by  the  Morrison  Quarry  Company  ;  Greendale  Rug 
brick,  Webster  &  Sons,  Limited  ;  painting  and  glaz- 
ing, L.  Bourdon  ;  heating  and  plumbing,  Paquette  & 
Fortin  ;  main  stairs  built  by  O.  Bergeron ;  plastering, 
J.  Lefebvre. 


Mortar  Quantities  for  Block  and  Brick 

The  following  query  was  propounded  recently  by  a 
contractor  of  Medicine  Hat,  Alta. : 

"I  have  always  felt  somewhat  in  doubt  when  it  has  come 
to  figuring  out  the  exact  quantities  of  materials  (cement  and 
sand,  or  lime  and  sand)  for  making  the  mortar  needed  for 
building  a  block  or  brick  wall.  Various  thicknesses  of  joint 
are  specified  in  different  cases,  and  this  must  make  some 
difference  in  the  amount  of  mortar  necessary — more  differ- 
ence in  the  case  of  brick  than  with  block,  because  brick,  be- 
ing smaller,  require  more  joints  in  the  same  size  wall;  but 
I  have  never  felt  sure-  of  my  ground  in  trying  to  allow  for 
the  difference.  I  wish  you  would  tell  me  if  any  rules  have 
ever  been  given  for  figuring  these  quantities  exactly.  Also 
tell  me  how  many  block  or  brick  an  average  workman  can 
lay  in  a  10-hour  day." 

The  answer,  given  by  a  writer  in  The  Cement 
World,  contains  points  of  general  interest: 

Answer — The  number  of  cubic  feet  of  mortar  re- 
quired for  laying  1,000  brick  (common  or  face)  with 
joints  of  varying  thickness,  is  as  follows: 

Mortar  per  M. 

Joint  Brick 

3/16  in 8   cu.   ft. 

54       in 10  cu.  ft. 

5/16  in 12  cu.  ft. 

H      in 15  cu.  ft. 

'A       in 18  cu.  ft. 

H       in • 22  cu.  ft. 

^       in 26  cu.  f t. 

To  lay  1,000  brick  in  cement  mortar  (mixed  1  part 
cement  to  about  3^  parts  sand),  with  joints  f^  to  ^ 
in.,  will  require  l>:i  barrels  (5  sacks)  of  cement  and 
18  cu.  ft.  of  sand. 

To  lay  1,000  brick  in  lime  mortar  (mixed  1  part 
lime  to  5  parts  sand),  with  joints  ^  to  3/2  in.,  will  re- 
quire 3  bushels  quicklime  and  18  cu.  ft.  of  sand. 

One  bricklayer  who  is  a  "good  mechanic"  (laying 
steadily  and  working  in  a  fairly  fast  gang),  with  a 
hod-carrier  to  deliver  the  brick,  will  lay  about  1,500 
brick  in  a  lO-hour  day  in  an  ordinary  wall.  In  face  or 
front  work,  he  will  lay  1,000  to  1,200. 

In  block  work,  ordinarily,  the  thickness  of  joints 
does  not  vary,  34  in-  being  the  standard  used  in  esti- 
mating. Inasmuch  as  a  standard  8  x  8  x  16-in.  block, 
allowing  for  a  /4-in.  joint,  is  equivalent  in  displace- 
ment to  14.22  common  brick  2%  x  4  x  8  in.,  and  a 
mason  should  lay  up  2  to  3  blocks  in  the  time  required 
for  placing  14  brick,  it  follows  that  a  block  wall  of 
any  size  should  be  built  in  1/  to  yi  the  time  that  would 
be  needed  for  brick  construction. 

About  100  blocks  a  day  will  be  laid  by  a  common 
mason,  though  first-class  men  have  laid  125  to  150 
in  a  day. 

We  find,  or  on  investigation,  that  the  cost  of  block- 
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layitifj  varies  considerably.  Blocks  have  been  laid  as 
cheaply  as  at  2  cents  each  ;  but  we  jircfer  to  make  a 
conservative  estimate  by  placing  the  average  cost  at 
5  cents  per  block. 

Where  bricklayers'  wages  range    from    65    to  75 
cents  an  hour,  common  brickwork  is  laid  at  $5  to  $7 


per  thousand,  depending  upon  the  construction  and 
thickness  of  the  wall.  Face  brick  cost  $15  to  $25  per 
thousand  to  lay,  depending  on  the  number  of  open- 
ings and  the  general  construction.  These  prices  in- 
clude hod-carriers'  and  mortar  mixers'  wages,  which 
are  about  half  those  paid  to  bricklayers. 


Concrete  Architectural  Stone,  Building  Block, 

and  Brick 


DETAILS  of  practice  in  the  manufacture  and 
testing  of  ccMicrete  architectural  stone,  build- 
ing block  and  brick, are  contained  in  a  report 
recommended  for  adoption  by  the  American 
Concrete  Institute.  The  sections  dealing  with  the 
proportions  of  the  various  materials  and  their  mixing 
are  valuable,  while  the  whole  re])ort  is  of  an  essenti- 
ally practical  character  calculated  to  be  of  especial  in- 
terest to  manufacturers  and  contractors. 

Materials 

1.  Cement. — The  cement  shall  meet  the  require- 
ments of  the  Standard  Specifications  for  Portland  Ce- 
ment, ado])te(l  by  the  American  Society  for  Testing 
Materials,  August  16,  1909,  with  all  subsequent  amend- 
ments and  additions  thereto  adopted  by  said  Society. 
(Standard  No.  1). 

2.  (a)  Fine  Aggregate. — Fine  aggregate  shall  con- 
sist of  sand  or  screenings  from  hard,  durable  crushed 
rock  or  gravel,  consisting  of  c|uartzite  grains  or  other 
equally  hard  material  graded  from  fine  to  coarse,  with 
the  coarse  i)articlcs  predominating.  Fine  aggregate, 
when  dry,  shall  pass  a  screen  having  4  meshes  per 
linear  inch ;  not  more  than  25  per  cent,  should  pass  a 
sieve  having  50  meshes  per  linear  inch  ;  and  not  more 
than  five  per  cent,  should  pass  a  sieve  having  100 
meshes  per  linear  inch.  Fine  aggregate  should  not 
contain  vegetable  matter,  no  more  than  three  per  cent, 
of  clay  or  loam.  In  no  case  should  fine  aggregate 
containing  frost  or  limibs  of  frozen  material  be  used. 

I''ine  aggregate  shall  be  of  such  ([uality  that  mortar 
composed  of  1  part  Portland  cement  and  3  parts  fine 
aggregate,  by  weight,  when  made  into  briquettes,  shall 
show  a  tensile  strength  at  least  equal  to  the  strength 
of  briquettes  composed  of  1  part  of  the  same  cement 
and  3  parts  standard  Ottawa  sand  by  weight.  The 
percentage  of  water  used  in  making  the  briquettes  of 
cement  and  fine  aggregate  shall  be  such  as  to  produce 
a  mortar  of  the  same  consistency  as  that  of  the  Ottawa 
sand  briquettes  of  standard  consistency.  In  other 
respects,  all  briquettes  shall  be  made  in  accordance 
with  the  Report  of  the  Committee  on  Uniform  Tests 
of  Cement,  of  the  American  .Society  of  Civil  Engineers. 

(b)  Coarse  Aggregate. — Coarse  aggregate  should 
consist  of  clean,  hard,  durable,  crushed  rock  or  gravel, 
graded  in  size,  free  from  vegetable  matter,  and  should 
contain  no  soft,  flat,  or  elongated  particles.  In  no  case 
should  coarse  aggregate  containing  frost  or  lutnps  of 
frozen  material  be  used.  The  maximum  size  of  the 
coarse  aggregate  shall  be  one-half  the  thickness  of  the 
niininuini  wall  section.  Material  should  range  from 
the  niaxiniuni  size  down  to  not  more  than  5  per  cent. 
|)assing  a  screen  having  4  meshes  per  linear  inch. 

(c)  Natural  Mixed  Aggregates  such  as  bank-run 
gravel,  or  artificially  prepared  mixtures  of  fine  and 
coarse  aggregate  such  as  crusher-run  stone,  should  not 


be  used,  but  should  be  screened  over  a  %-\n.  screen, 
and  remixed  to  agree  with  the  proportion  as  specified. 

3.  When  color  is  required,  only  the  most  perman- 
ent and  durable  mineral  colors  should  be  used,  and 
same  should  be  considered  as  aggregate. 

4.  Water  should  be  clean,  free  from  oil,  acids, 
strong  alkalis,  or  vegetable  matter.  .'\n  automatic  mea- 
suring device  should  be  used  to  measure  the  amount 
of  water  used  in  each  batch  of  concrete ;  and  after 
the  desired  consistency  has  been  determined,  this 
amount  should  be  used  in  each  batch  until  working 
C(mditions  detnand  a  change. 

Proportions 

5.  For  architectural  stone  without  mortar  face,  con- 
crete should  be  mixed  in  pro|)ortion  of  1  bag  of  Port- 
land cement  to  not  more  than  2  cu.  ft.  of  fine  aggre- 
gate and  3  cu.  ft.  of  coarse  aggregate.  For  architec- 
tural stone  with  mortar  face,  the  backing  of  concrete 
should  be  mixed  in  proportions  of  1  bag  of  Portland 
cement  to  not  more  than  2^-^  cu.  ft.  of  fine  aggregate 
and  4  cu.  ft.  of  coarse  aggregate;  the  mortar  surface 
should  be  mixed  in  proportion  of  1  bag  of  Portland 
cement  to  not  more  than  2  cu.  ft.  of  fine  aggregate. 

For  concrete  block  containing  no  coarse  aggregate, 
the  concrete  should  be  mixed  in  proportion  of  1  bag 
of  Portland  cement  to  not  more  than  3  cu.  ft.  of  fine 
aggregate.  For  concrete  block  with  or  without  mortar 
face,  in  which  coarse  aggregate  is  used,  concrete  should 
be  mixed  in  proportions  of  1  bag  of  Portland  cement 
to  not  more  than  2>1  cu.  ft.  of  fine  aggregate  and  4 
cu.  ft.  of  coarse  aggregate.  Facing  for  concrete  block 
should  be  mixed  in  proportion  of  1  bag  of  Portland 
cement  to  not  more  than  2  cu.  ft.  of  fine  aggregate. 

For  brick  in  which  no  coarse  aggregate  is  used. 
concrete  should  be  mixed  in  proportion  of  1  bag  of 
Portland  cement  to  not  more  than  3  cu.  ft.  of  fine  ag- 
gregate. For  brick  in  which  coarse  aggregate  is  used. 
concrete  should  be  mixed  in  proportion  of  1  bag  of 
Portland  cement  to  not  more  than  2  cu.  ft.  of  fine 
aggregate  and  3  cu.  ft.  of  coarse  aggregate. 

A  bag  of  Portland  cement,  94  lbs.  net,  shall  be 
considered  1  cu.  ft.  The  method  of  measuring  the 
materials  for  the  concrete  shall  be  one  which  will  in- 
sure separate  and  uniform  pro|xirtions  of  each  of  the 
materials  at  all  times.  When  cement  in  bulk  is  used. 
the  cement  shall  be  accurately  measured  in  such  man- 
ner as  will  insure  that  the  measured  amount  of  ce- 
ment used  as  the  equivalent  of  1  bag  shall  be  94  lbs. 

Mixing 

6.  Mixing.  The  materials  should  be  mixed  to  the 
desired  consistency  in  a  batch  mixer  of  approved  type, 
and  the  mixing  should  continue  for  at  least  one  min- 
ute after  all  materials,  including  water,  are  in  the  mixer. 

7.  Retempering  of  mortar  or  concrete  which  has 
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partially  hardened — that  is,  remixing  with  additional 
materials  or  with  water — should  not  be  permitted. 

8.  Consistency.  For  architectural  stone,  concrete 
should  be  mixed  wet  enough  that  water  will  freely 
flush  to  the  surface  with  slight  tamping. 

For  building  block  made  by  hand  or  power  tamp- 
ing, concrete  should  be  mixed  as  wet  as  practicable 
to  use  in  the  ordinary  make  of  block  machine  and  allow 
immediate  removal  of  the  finished  block  from  the 
mold.  For  concrete  block  made  under  pressure,  con- 
crete should  be  mixed  wet  enough  that  a  slight  excess 
of  water  will  be  ejected  from  the  block  when  pressure 
is  applied.  For  concrete  block  made  by  the  wet  pro- 
cess, concrete  should  be  wet  enough  to  fill  all  parts 
of  the  mold  immediately  without  tamping,  but  not 
wet  enough  to  cause  the  mortar  to  separate  from  the 
coarse  aggregate. 

For  brick,  concrete  should  be  mixed  as  wet  as  pos- 
sible to  use  in  the  ordinary  machines  in  which  brick 
are  made  by  hand  or  power  tamping,  or  by  the  ap- 
j)lication  of  pressure.  Sufficient  water  should  always 
be  used  to  slightly  flush  to  the  surface  under  tamping 
or  pressure. 

Water  Work 

9.  No  architectural  stone,  building  block,  or  brick 
should  be  made  when  the  temperature  of  the  atmos- 
])here  surrounding  the  machine  or  mold  is  lower  than 
50  degrees  F.  Aggregates  and  water  should  be  heated 
when  the  temperatur  of  either  is  lower  than  50  deg.  F. 

Curing 

10.  Steam  Curing.  Immediately  after  completing 
the  manufacture  of  architectural  stone,  building  block, 
and  brick,  they  should  be  placed  in  a  curing  chamber 
where  the  temperature  is  not  lower  than  50  degrees 
F.,  and  protected  from  draughts  of  air  and  from  all 
exposure  which  will  tend  to  cause  evaporation  of 
moisture  from  the  concrete.  Within  twelve  hours 
after  removing  architectural  stone,  building  block,  and 
brick  from  the  place  of  manufacture,  the  temperature 
in  the  curing  chamber  should  be  raised  to  between 
100  and  130  degrees  F.,  and  an  atmosphere  saturated 
with  water  vapor  maintained  by  introducing  water 
vapor  from  a  boiler  into  the  curing  chamber.  This 
water  vapor  should  be  introduced  through  a  perforated 
pipe  laid,  with  ])erforations  down,  in  a  trough  of  water 
in  the  floor  of  the  curing  chamber. 

(a)  When  the  outside  temperature  during  the  day- 
time does  not  fall  below  50  degrees  F.,  architectural 
stone,  building  block,  and  brick  shall  be  steam-cured, 
as  described  above,  for  not  less  than  forty-eight  hours, 
after  which  they  may  be  removed  from  the  curing 
chamber  and  piled  in  the  yard.  They  shall  be  sprinkled 
not  less  than  three  times  daily  for  seven  days.  They 
may  be  used  after  having  lain  in  the  yard  not  less  than 
fourteen  days. 

(b)  When  the  temperature  of  the  outside  atmos- 
phere falls  below  50  degrees  F.  during  the  daytime, 
architectural  stone,  building  block,  and  brick  shall  be 
steam-cured  for  not  less  than  96  hours,  after  which 
they  may  be  piled  in  the  yard.  They  need  not  receive 
any  further  treatment,  but  shall  remain  in  the  yard  for 
not  less  than  fourteen  days. 

In  the  steam-curing  process,  two  requirements 
should  be  observed,  as  neglect  of  these  sometimes 
causes  improper  curing.  First :  the  steam-curing 
chamber  should  be  so  tight  as  to  prevent  circulation 
of  air  and  the  consequent  existence  of  a  heated  at- 
mosphere not  thoroughly  saturated  with  water  vapor, 
which  would  result  in  evaporation  of  water  from  ar- 


chitectural stone,  building  block,  and  brick.  Second : 
steam  should  not  be  allowed  to  enter  the  curing 
chamber  under  pressure  in  such  a  manner  as  to  strike 
the  green  architectural  stone,  building  block,  and 
brick.  The  effect  of  this  is  to  heat  them  quickly  and 
cause  evaporation  of  water  from  the  product,  result- 
ing in  ultimate  destruction. 

11.  Natural  Curing.  When  it  is  found  impractic- 
able to  introduce  water  vapor  into  the  curing  cham- 
ber, architectural  stone,  building  block,  and  brick 
should  be  handled  in  the  same  manner  as  previously 
described  for  steam-curing  in  Paragraph  10,  until  they 
have  become  sufficiently  hard  so  that  the  application 
of  water  does  not  injure  the  surface.  Architectural 
stone,  building  block,  and  brick  should  then  be  kept 
constantly  wet  on  the  surface  by  sprinkling  with  water 
for  not  less  than  seven  days  for  Case  (a)  and  fourteen 
days  for  Case  (b);  and  the  temperature  should  be 
maintained  at  not  less  than  70  degrees  F.  in  the  cur- 
ing chamber.  After  removal  from  the  curing  chamber, 
architectural  stone,  building  block,  and  brick  should  be 
treated  as  already  described  for  steam-curing  in  Par- 
agraph 10;  that  is,  the  period  of  storage  in  the  yard 
should  be  not  less  than  fourteen  days. 

Reinforcement 

12.  Architectural  stone  and  flat  building  units 
subjected  to  cross-bending  shall  be  reinforced  by 
means  of  rods  placed  about  1>4  in.  from  the  tension 
surface ;  and  the  total  sectional  area  for  the  reinforce- 
ment shall  be  not  less  than  8/10  of  1  per  cent,  of  the 
cross-sectional  area  of  the  concrete  in  the  member 
reinforced.  When  any  dimension  exceeds  eight  times 
the  least  dimension  of  any  member,  such  member  shall 
be  reinforced  to  insure  safety  in  handling. 

Finishing,   Marking,  and   Handling 

13.  Finishing.  Architectural  stone,  building  1)lock, 
and  brick  may  have  exposed  surfaces  treated  by  any 
of  the  various  methods  proposed  by  the  Institute  in 
the  recommendations  for  treatment  of  concrete  sur- 
faces. All  surfaces  and  arrises  should  be  true  and 
without   imperfection. 

14.  Marking.  Full  standard  size  should  be  marked 
for  the  purpose  of  identification,  showing  name  of 
manufacturer  or  brand  and  date  (month  and  year) 
made. 

15.  Handling.  Architectural  stone,  building  block, 
and  brick  should  be  handled  with  utmost  care.  When 
transported  and  subjected  to  rough  handling,  they 
should  be  crated  and  packed  in  non-staining  material 
in  such  a  way  as  to  insure  no  damage  from  chipping 
or  abrasion.  All  large  and  heavy  units  should  be  pro- 
vided with  hooks  for  lifting.  When  necessary,  the 
units  should  be  j^rovided  with  metal  bonds  for  the 
purpose  of  tying  to  the  masonry  backing. 

16.  Architectural  stone,  building  block,  and  brick 
not  usually  being  subjected  to  tensile  stresses,  their 
testing  is  ordinarily  limited  to  compression  and  ab- 
sorption. 

Properly  made  architectural  stone,  building  block, 
and  brick  should— at  an  age  of  28  days— sustain  with- 
out failure  a  load  of  1,000  lbs.  per  sq.  in.  of  gross 
area  as  placed  in  the  wall,  making  no  allowance  for 
hollow  space. 

After  being  dried  to  constant  weight  at  a  temper- 
ature of  212  degrees  F.,  architectural  stone,  building 
block,  and  brick  28  days  old  should  not  show  more 
than  5  per  cent,  absorption  after  immersion  in  water 
for  48  hours. 
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Method   of    Keeping  Sewer  and  Other 
Records' 

By  R.  H.  Boynton  t 

ONE  of  the  most  important,  but  usually  most 
neglected  parts  of  the  routine  work  of  the 
city  engineer  in  the  small  city  is  the  keeping 
of  office  records.  It  is  a  difificult  thing,  as  a 
rule,  to  convince  the  members  of  the  common  council 
of  the  importance  of  keeping  a  complete  record  of 
everything.  Usually  the  records  have  been  neglected 
so  long  that  the  members  of  the  council  view  the  neces- 
sary expenditure  to  bring  them  up  to  date  as  a  need- 
less waste  of  money.  Then  often  the  engineer,  when 
he  contemplates  the  vast  amount  of  work  necessary  to 
start  a  set  of  records  and  complete  them,  is  over- 
whelmed and  gives  up  the  idea.  His  predecessors  in 
office  had  been  too  careless  or  too  lazy  to  keep  up  the 
records  and  he  feels  that  he  is  not  bound  by  any  rules 
to  do  another  man's  work. 

Possibly  the  greatest  cause,  next  to  the  two  men- 
tioned above,  for  neglecting  the  records  is  that  when 
the  engineer  should  be  compiling  his  records,  he  is 
busily  engaged  in  outside  work  endeavoring  to  piece 
out  his  salary.  Salaries  somewhere  nearer  in  propor- 
tion to  the  duties  and  responsibilities  i)laced  upon  the 
engineer  would  remove  the  incentive  to  seek  outside 
work  and  thus  give  him  more  time  for  routine  office 
work. 

It  is  my  intention  to  discuss  briefly  a  system  of 
office  records  that  has  been  devised  for  my  office  at 
Frankfort  and  which  we  are  now  trying  to  perfect. 
The  most  im])ortant  requirement  of  a  system  of  office 
records  is  that  they  be  elastic  to  take  care  of  the  future 
growth.  This  requisite  is  met  by  means  of  card  in- 
dexes, loose-leaf  binders  and  sectional  cabinets.  Filing 
space  can  be  provided  as  needed  and  arranged  to  suit 
the  demands. 

Filing  Cards 

The  most  important  thing  in  the  records  is  a  good 
index  to  enable  one  to  find  any  desired  information  in 
the  ([uickest  possible  time.  This  must  be  extremely 
elastic.  In  indexing  our  office,  we  adopted  the  card 
index,  using  3x5  in.  cards  and  one-third  cut  guides. 
We  adopted  the  street  subdivision  and  I  believe  it  to 
be  the  best  for  city  work,  as  95  per  cent,  of  the  data  in 
the  engineer's  office  relates  to  streets.  Each  street 
has  a  guide  behind  which  are  filed  all  index  cards  re- 
ferring to  that  street. 

The  data  referring  to  alleys  gave  us  considerable 
trouble,  but  finally  we  hit  upon  the  scheme  of  referring 
all  north  and  south  alleys  ti>  the  first  street  east  of 
them  and  all  east  and  west  alleys  to  the  street  north. 
I  might  remark  that  nearly  all  streets  in  Frankfort 
run  east  and  west  and  north  antl  south.  The  alley 
cards  are  filed  behind  a  guide  marked  "Alleys"  and 
are  further  subdivided  by  means  of  an  alphabetical  set 
of  guides.  Behind  each  letter  are  filed  all  cards  of 
alleys  that  are  referred  to  streets  the  first  letter  of 
which  is  that  letter.  For  miscellaneous  data,  subject 
guides  were  used,  such  as  ordmanccs,  corporations, 
pavements,  sewers,  etc.  The  index  was  further  sub- 
divided by  the  use  of  colored  index  cards.  All  data 
relating  to  improvement  of  streets  or  alleys  are  placed 
on  buff  cards,  those  relating  to  sewers  on  salmon, 
those  relating  to  openings,  vacations,  etc.,  on  green, 
those   relating  to  grades  and   grade   lines  on   cherry, 
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those  relating  to  property  on  blue,  and  unclassified 
data  on  white  cards.  Any  particular  subject  or  im- 
provement is  placed  on  one  card  with  sufficient  notes 
to  make  it  easily  found  and  on  this  card  are  given  the 
file  numbers  of  all  data  relating  to  this  subject. 

Drawing  Files 

All  maps,  plans,  profiles,  etc.,  are  filed  in  a  large 
cabinet  containing  several  drawers,  to  each  of  which  is 
assigned  a  capital  letter.  Each  drawer  is  subdivided, 
where  necessary,  into  compartments,  to  which  are  as- 
signed lower-case  letters.  The  drawings,  etc.,  are  as- 
signed consecutive  numbers  in  each  compartment. 
This  gives  a  file  number  consisting  of  a  capital  letter, 
a  lower-case  letter,  and  a  number.  All  these  are  filed 
flat  unless  the  size  prohibits. 

Document  Files 

Resolutions,  specifications,  etc.,  relating  to  improve- 
ments are  also  filed  in  this  cabinet.  All  such  data  of 
any  particular  piece  of  work  are  placed  in  a  folder  to 
which  is  assigned  a  file  number  consisting  of  drawer 
capital  letter,  two  figures  to  show  the  year,  and  a 
decimal.  The  decimal  begins  at  one  each  year  and 
runs  consecutively  through  the  year.  On  the  outside 
of  each  folder  is  an  abstract  of  each  step  in  the  pro- 
ceeding, showing  reference  to  the  record  of  the  coun- 
cil proceedings,  where  full  proceedings  can  be  found. 
These  folders  were  made  from  heavy  bill-poster  paper 
purchased  at  a  local  printing  office.  As  the  assess- 
ment rolls  are  referred  to  most  frequently  in  the  fu- 
ture, they  were  placed  in  another  drawer  and  were 
given  the  same  file  number  as  the  folder  for  the  im- 
provement to  which  they  refer,  except,  of  course,  a 
different  drawer  letter  was  used. 

Sewer  Records 

The  most  important  record  drawing  is  the  sewer 
record.  The  present  record  consists  of  a  bound  book 
of  profile-plan  paper,  but  we  have  started  work  on  a 
new  record,  which  will  be  in  a  loose-leaf  binder.  On 
this  record  are  shown  the  plan,  profile,  abutting  tracts 
of  land,  location  of  each  house  connection,  all  appu- 
tenances,  character  of  soil,  etc.  In  Frankfort  no  house 
can  be  connected  to  a  sewer  until  the  engineer  issues 
a  permit.  These  permits  show  the  plumber  making 
the  connection,  who  is  under  bond,  the  person  for 
whom  the  connection  is  made,  and  what  it  is  proposed 
to  connect.  These  permits  are  numbered  consecutive- 
ly and  as  each  connection  is  made,  the  permit  number 
is  shown  on  the  sewer  record  and  the  permit  filed 
away. 

Record  Maps 

Record  maps  are  made  up  on  small  scale  plats  of 
the  entire  city  and  are  mounted  on  rollers  which  are 
hung  on  the  wall.  These  maps  are  seven  in  number. 
First  is  a  sanitary  sewer  map  on  which  are  shown  all 
sewer  lines  in  service,  with  the  sizes,  kind,  grades,  year 
built,  etc.  Second,  a  storm  sewer  map,  with  the  same 
data  as  above.  Third,  a  water-works  and  heating  line 
map,  on  which,  in  red,  are  shown  the  mains  of  the 
Frankfort  Water  Works  Company,  with  all  appurten- 
ances, size  and  kind  of  mains,  year  laid,  etc.  In  green 
are  shown  the  mains  of  the  Frankfort  Heating  Com- 
pany, with  similar  data  as  above.  Fourth,  a  gas,  tele- 
phone and  other  sub-surface  structure  map,  with  com- 
plete data,  different  colored  ink  being  used  to  distin- 
guish them.  Fifth,  a  street  improvement  map.  show- 
ing the  kind  of  curb,  walk  and  pavement  on  each  street 
and  alley.    Sixth,  a  property  map,  to  which  I  will  refer 
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later;  and  seventh,  a  monument  and  bench-mark  map, 
of  which  I  also  say  more  later. 

In  connection  with  the  above  record  maps  is  kept 
a  tabulated  list  of  all  appurtenances,  such  as  manholes, 
lampholes,  flush  tanks,  fire  hydrants,  etc.  All  these 
are  numbered  consecutively  in  the  order  they  are  built, 
and  on  the  tabulated  list  are  shown  all  dimensions, 
date  built,  references  as  to  location,  etc. 

Copies  of  all  ordinances  relating  to  the  department 
are  filed  in  a  loose-leaf  ordinance  record.  In  a  similar 
manner,  additions,  with  their  dedications,  are  filed. 

All  monuments  are  numbered  consecutively,  and  a 
tabulated  list  is  kept  on  which  are  shown  sufficient 
notes  and  ties  to  enable  accurate  relocation.  Bench- 
marks are  also  .numbered  and  the  record  shows  the 
latum  plane,  elevation,  location  and  by  whom  set. 

A  copy  of,  the  ordinances  establishing  grades  is 
filed  in  a  grade  ordinance  book,  in  connection  with 
which  are  grade  sheets  drawn  to  scale. 

Property  Record 

In  most  of  our  cities  the  engineering  department 
is  also  the  assessment  bureau.  Possibly  in  other  coun- 
ties in  the  state  the  records  in  the  county  auditor's 
office  are  in  such  shape  that  a  person  can  find  property 
owners  at  a  faster  rate  than  about  ten  per  hour,  but 
not  so  in  Clinton  County.  Last  winter  we  started 
work  on  a  property  record  and  now  have  it  nearly 
complete.  For  this  work  5  x  8  in.  cards  were  used,  on 
the  face  of  which  appear  the  addition  (of  platted 
ground),  block  and  lot  number,  owner's  name,  a  brief 
description  and  reference  to  the  deed  record  in  the 
county  recorder's  office.  On  the  back  are  shown  all 
special  assessments  made  against  the  property.  These 
cards  are  filed  in  a  card  index  cabinet  behind  guides 
showing  the  addition.  The  filing  of  the  unplatted 
tracts  of  ground  presented  a  rather  difficult  problem, 
which  was  solved  by  the  use  of  large-scale  standard 
maps  in  connection  with  the  property  record  map.  The 
entire  city  was  divided  into  2>?  divisions  of  such  size 
that  when  platted  on  a  scale  of  1  in.  to  100  ft.  the 
standard  maps  were  about  16  by  25  ins.  Each  division 
was  numbered  and  each  tract  within  the  division  was 
given  a  letter.  This  method  resulted  in  giving  the 
same  ease  in  locating  an  unplatted  tract  as  is  usually 
expected  for  platted  tracts.  These  cards  are  filed  be- 
hind guides  numbered  to  correspond  to  the  divisions. 
The  deeds  are  copied  on  3  x  5  in.  cards  and  filed  be- 
hind guides  numbered  to  correspond  to  the  deed  re- 
cord in  a  card  index  transfer  case.  This  method  of 
filing  the  deeds  was  used  only  after  experimenting  with 
bound  books  and  loose-leaf  binders.  The  keeping  of 
this  record  requires  about  one  hour  per  week  and  has 
proven  itself  to  be  one  of  the  most  useful  records  in 
the  office. 

This  briefly  covers  what  records  we  are  at  present 
endeavoring  to  keep  up  and  they  seem  to  cover  our 
local  conditions  very  well.  I  feel  that  the  necessity 
of  complete,  well-kept  records  in  the  engineer's  office 
cannot  be  over-estimated.  The  first  thing  is  to  start 
a  system  early  and  the  second  is  to  keep  everlastingly 
at  it.  Do  not  let  it  get  ahead  of  you.  If  you  do  not 
find  a  system  of  records  in  your  office,  take  off  your 
coat  and  wade  in. 


Contrasts  in  Pile-Pulling  Methods 

CONTRASTING  methods  in  pulling  piles  are 
analysed  by  a  writer  in  a  recent  contribution 
to  Engineering  Record.  A  gallows  frame 
with  a  derrick  luflfed  to  the  heavy  pulley 
tackle,  is  looked  upon  by  many  contractors  as  the  best 
means  of  pulling  piles  under  ordinary  circumstances; 
nevertheless,  piles  are  .sometimes  pulled  with  a  lever 
and  a  gin-pole,  says  this  writer.  At  first  sight  the  lever 
rnethod  would  appear  the  best,  as  with  a  moderate 
size  lever  and  a  5-ton  derrick,  where  there  is  a  good 
"heel"  close  to  the  line  of  sheeting,  a  pull  of  80  tons 
can  be  readily  developed.  To  pull  80  tons  with  an  or- 
dinary hoist  requires  at  lea.st  16  parts  of  line,  and  a 
heavy  frame  or  gin-pole.  As  a  matter  of  actual  fact, 
a  pull  of  40  tons,  possible  with  eight  parts  of  line  with 
a  frame  made  of  12  x  12-inch  timber,  will  draw  out  a 
sheet  pile  which  cannot  be  budged  with  a  lever  of 
double  the  power.  The  reason  here  suggested  is  that 
the  frame  can  be  spotted  to  pull  in  direct  blocking 
slips,  or  the  lever  in  rising  changes  slightly  in  line  of 
pull.  Besides,  it  is  difficult  to  adjust  a  hitch  from  the 
lever  to  the  pile  which  will  not  throw  undue  strain 
on  some  one  part — while  the  lever  is  more  cumber- 
some to  handle  than  a  gin-pole  or  gallows  frame. 

A  gallows  frame  is  much  stronger  than  a  gin-pole, 
and  is  more  easily  set  up,  as  it  need  be  guyed  normal 
to  one  plane  only,  while  a  gin-pole  must  be  guyed  in 
all  directions.  A  short  gallows  frame  was  used  for 
pulling  steel  sheeting  on  a  St.  Louis  well  foundation 
job  which  had  braced  sills  under  the  posts,  and  re- 
quired no  guys.  Where  there  is  a  place  to  set  such 
a  machine  up  it  will  i>ull  piles  fa.ster  than  any  other 
rig. 

The  riggers  who  advocate  the  gin-pole  claim  a  lon- 
ger pull  without  changing  the  hitch  on  the  pile,  as  a 
gin-pole  can  be  conveniently  made  taller  than  a  frame. 
This  is  often  a  disadvantage,  however,  as  when  it 
comes  time  to  drop  the  hitch,  the  hitch  is  inaccessible 
without  some  climbing,  having  been  pulled  up  out  of 
reach ;  and  hitches  will  not  always  shake  loose  as  they 
should.  As  a  matter  of  fact,  the  heavy  ])ulling  hitcli 
need  only  be  used  for  the  first  10  feet,  after  which  the 
derrick  can  pull  the  piles  direct. 

In  reeving  up  the  heavy  falls  for  pulling  long  sheet 
piles,  four  to  six  sheave  blocks  should  be  used,  de- 
pending on  the  power  of  the  derrick.  These  blocks 
should  always  be  rove  from  the  centre — that  is,  the 
lead  line  should  enter  the  lower  block  on  one  of  the 
centre  sheaves.  If  the  blocks  are  rove  in  the  ordinary 
way,  the  tilt  of  the  blocks  is  under  strain,  and  conse- 
quent friction  loss  in  the  rope,  takes  all  the  strain  out 
of  the  standing  part  and  the  parts  next  to  it.  This 
loads  the  blocks  eccentrically,  and  will  tear  the  lower 
blocks  to  pieces,  if  of  ordinary  construction,  before 
three  piles  have  been  pulled. 


It  IS  often  necessary  to  temporarilv  divert  small 
streams  of  water,  particularly  in  bridge  and  culvert 
work.  It  is  stated  that  strips  of  canvas  tacked  to 
rough  supports  so  as  to  make  a  V-shaped  trough  are 
ideal  for  this  purpo,se,  as  they  are  inexpensive,  com- 
pact, flexible  and  quickly  placed. 


The  Manitoba  scandals  should  make  all  public 
bodies  far  more  careful  in  their  dealings.  They  have 
to  spend  large  sums  of  money,  and  in  the  exercise  of 
their  normal  duties  they  become  responsible  to  the 
people  for  what  are  nothing  more  or  less  than  trust 
funds.  No  man  should  hold  a  position  of  public  trust 
or  responsibility  if  his  private  interests  run  counter 
•  to  his  public  interest.  "Man  cannot  serve  God  and 
Mammon"  is  not  at  all  a  bad  motto  for  any  public 
official. 
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Types   of   Construction   Camp   Garbage   and 

Refuse   Incinerators 


Tlie  followitif,'^  rules  have  been  laid  down  for  the 
(Iis])o.s;d  of  j^arl)aj4e  and  refuse  in  construction  camps. 

1.  Kitchen  gariiage  and  refuse  should  be  kept  in 
fly-proof  containers,  preferably  metal,  until  perman- 
ently disjjosed  of.  Such  containers  sht)uld  be  em])tied 
at  least  once  in  two  days. 

2.  l'"ly-ti{4ht  receptacles  should  be  provided,  con- 
venient to  the  sleepinf^  quarters,  for  the  collection  of 
waste  such  as  paper,  cast-ofT  clothing,  etc. 

3.  All  {^arbafi^e  should  be  dis]K)sed  of  either  by  in- 
cineration, by  biuyinj^,  or  by  feedinjij  to  hoj^s.  Hogs 
should  not  be  allowed  within  a  (|uarter  of  a  mile  of 
cam]),  (iarljage  should  not  be  fed  to  chickens  as  they 
will  not  con.siuue  it  all,  thus  afiford'ing  fly  breeding  and 
feeding  places. 

4.  Incinerators  for  the  burning  of  garbage  and 
waste  can  be  easily  and  cheai)ly  constructed. 

Six  types  of  construction  cam])  incinerators  are 
illustrated  and  described  herewith. 

Chimney  Type — I''ig.  1  shows  a  chimney  type  in- 
cinerator for  a  camp  of  2,000  persons.  This  can  be 
built  of  rock,  col)blestones  or  old  brick  by  unskilled 
labor.  In  California  such  an  incinerator  can  be  built 
at  an  estimated  cost,  for  labor  and  material,  of  the 
brick  type  for  $137  and  of  concrete  type  for  $144.  For 
a  permanent  camp  the  incinerator  should  be  built  of 
either  concrete  or  brick  and  lined  witii  lire  brick. 

The  bill  of  material  for  the  chimney  type  of  incin- 
erator is  as  follows  when   constructed   of  brick:  800 


(ire  brick,  2,500  common  brick,  1,800  lbs.  grate  bars  or 
old  rails,  36  cu.  ft.  excavation.  When  built  of  con- 
crete: 24  cu.  ft.  excavation,  12S  cu.  ft.  concrete,  120 
Ib.s.  reinforcing  steel,  800  fire  brick,  1,800  lbs.  grate 
bars  or  old  rails.  The  bill  of  platform  material  is  as 
follows:  4  pieces  4  x  4  in.  by  7  ft.  w<K)den  p<jsts,  2 
pieces  4  x  4  in.  by  6  ft.  wooden  girders,  115  lin.  ft. 
2x6  in.,  wooden  joists  and  braces,  30  lin.  ft.  2  x  12 
in.  plank  flooring,  20  lin.  ft.  2  x  12  in.  stair  stringers, 
30  lin.  ft.  2  X  12  in.  stair  treads,  44  lin.  ft.  2  x  4  in. 
braces  and  supports,  9  lin.  ft.  2  x  3  in.  sized  hand  rail, 
4ys  by  5  in.  bolts,  10  lbs.  20d  nails. 

Stack  Type — Figure  2  shows  a  stack  type  of  incin- 
erator for  a  camp  of  150  people.  The  pan  shown  is 
8  ins.  in  depth  and  is  used  to  evaporate  liquid  slops, 
while  the  solid  garbage  is  placed  on  top  oi  the  fuel. 
Ky  treating  the  liquid  thus  separately,  a  great  deal  of 
fuel  is  saved. 

The  bill  of  material,  using  brick,  is  as  follows :  144 
fire  brick,  330  common  brick,  20  cu.  ft.  excavation,  225 
lbs.  of  old  rail  or  grate  bars,  22  sq.  ft.  of  No.  24  gal- 
vanized iron  for  stack.  When  using  concrete:  20  cu. 
ft.  concrete,  144  fire  brick.  20  cu.  ft.  excavation,  225 
lbs.  old  rails  or  grate  bars,  22  sq.  ft.  No.  24  galvanized 
iron  for  stack,  1  piece  wrought  iron  plate  26  x  26  ins., 
21  sq.  ft.  sheet  metal  for  pan. 

The  estimated  cost  of  this  type  of  incinerator  for 
labor  and  material  is  as  follows  for  California  condi- 
tions: brick  type  $36.50,  concrete  type  $34. 

Barrel  Type — Fig.  3  shows  a  barrel  type  of  incin- 
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Fig.  3.— Details  of  camp  incinerator  of  the  barrel  type. 
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Plan 

Fig.  4.— Details  of  camp  incinerator  of  tlie  barrel  and 
trencii  type. 


erator  suitable  for  a  camp  of   125  ])erson.s  which  can 
be  built  at  the  following  cost: 

1    common   flour   or   sugar   barrel    $0.50 

Placing    clay    3.00 

Old    rails   or   scrap    iron    0.50 

Incidentals     2.00 

Total    $6.00 

Barrel  and  Trench  Type— Figure  4  shows  a  barrel 
and  trench  type  of  incineratcjr  suitable  for  a  camp  of 
115  persons.  This  incinerator  can  be  constructed  in 
the  following  manner.  Dig  two  trenches  10  ft.  long 
and  10  or  12  ins.  wide,  bisecting  each  other.  At  the 
point  of  bisection  the  trenches  should  be  from  15  to 
18  ins.  deep,  gradually  shallowing  from  this  point  to 
their  origin.  Over  the  place  of  bisection  place  four 
boards  to  support  an  ordinary  sugar  or  flour  barrel. 
Around  the  barrel  pile  sods  of  earth  and  pack  tightly 
up  to  the  top  of  the  barrel.     If  sods  are  not  obtainable 


use  clay.  Make  a  fire  in  the  trench  under  the  barrel 
and  when  the  barrel  is  burned  i)Ut  a  hard  cone  of 
earth  or  clay  is  left. 

In  operating  this  type  of  incinerator  one  trench 
ojiening  near  the  cone  is  left  uncovered,  according  to 
the  direction  of  the  wind,  and  the  other  thr^e  are 
plugged  with  soil.  Thus  a  flue  is  formed  through  the 
one  opening  and  raked  out  at  the  end  of  each  day's 
use  and  a  fresh  fire  started  in  the  morning.  Fuel  and 
garbage  are  fed  to  the  fire  through  the  top  of  the  cone. 

1    cu.    yd.    excavation     $1.00 

1    common   sugar  or  flour  barrel    0.50 

I'lacing   clay    or    sod    4.00 

Incidentals    50 

Total    $6.00 

Rock  Pile  Type — Fig.  5  shows  a  rock  ])ile  inciner- 
ator which  can  be  installed  very  cheaply  if  rock  is 
available  on  the  ground.     This  incinerator  is  suitable 


Section 


Half  plan 
Fig.  5.— Details  of  camp  incinerator  of  the  rod?  pile  type. 
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for  a  camp  of  about  2,500  persons.     Construct  as  fol- 
lows: 

At  some  convenient  point  dig  a  circular  pit  3  ft. 
in  clci)th  and  15  ft.  in  diameter.  Cover  the  bottom 
with  loose  stones  to  a  depth  of  14  to  16  ins.  On  this 
build  a  circular  wall  to  a  height  of  1  ft.  above  the 
original  ground  line  and  pack  tightly  the  excavated 
earth  around  the  wall  so  as  to  provide  a  sloping  a])- 
proach,  thereby  preventing  surface  water  from  gain- 
ing access  to  the  pit.  Build  a  pyramid  of  large  stones 
4  or  5  ft.  high  in  the  center  to  provide  a  central  draft. 
'i"he  head  of  the  bottom  stones  evaporates  the  liquid 
slops  while  the  solids  are  .soon  consumed  as  fuel  for 
the  lire.  Precautions  should  be  taken  to  empty  the 
garbage  into  the  crematory   and   not  around  it. 

The  estimated  cost  of  the  rock  pile  incinerator  is 
as  follows: 

22    cu.    yds.    excavation    $22.00 

I'liiciriK   rock   in   place    15.00 

(lathering    and    hauling    stone     :  ■  •     900 

Cement     *-^^ 


Refuse  Destructors 


Total     :• *50"" 

Pit  Incinerator — Fig.  6  shows  a  pit  incinerator 
suitable  for  a  camp  of  250  people  which  is  constructed 
as  follows : 

Dig  a  pit  5  x  2J4  ft.  by  6  ins.  deep  at  one  end  and 
12  ins.  deep  at  the  other,  iiank  the  excavated  earth 
around  the  pit  and  fill  it  with  stones  on  which  to  build 
the  fire.  When  the  stones  have  become  heated,  liquid 
refuse  is  poured  into  the  pit  at  the  shallow  end  where 
it  gradually  evaporates.  Solid  garbage  is  burned  on 
the  fire. 

The  estimated,  cost  of  the  pit  incinerator  is  as  fol- 
lows : 

Excavation     *l-°*' 

Placing   field   stone    '■^'' 

IncidentaLs     ^^ 

Total    «3.00 

'J'his  information  is  abstracted  in  a  recent  issue  of 
Engineering  and  Contracting  from  an  advisory  pam- 
phlet on  Camp  Sanitation  and  Housing  issued  by  the 
Commission  of  Immigration  and  Housing  of  Cali- 
fornia, San  Franci.sco. 


The  roof  construction  of  a  small  demonstration 
building  that  remained  undamaged  through  the  severe 
tornado  of  March  27,  at  Adel,  Iowa,  is  described  in 
the  Julv  number  of  The  Brick  and  Clay  Record.  It 
is  of  hollow  brick  construction  and  self-supporting, 
the  load  being  carried  by  bricks  which  were  keyed  to 
form  a  coniplctc  arch.  The  walls  of  the  structure 
were  carried  up  to  the  top  ccnirse  in  the  usual  man- 
ner, after  which  a  special  cornice  block  was  laid.  .\n 
extra  heavy  band  of  plow  steel  was  carried  around 
this  and  a  single  row  of  brick  was  tamped  in  against 
it.  firmlv  embedding  it  into  the  wall,  as  a  reinforce- 
ment against  the  thrust  at  the  heel  of  the  arch  formed 
by  the  roof.  The  bricks  were  then  laid  in  concrete, 
each  course  being  completed  before  the  next  one  was 
laid. 


The  use  of  concrete  for  roofs  has  simplified  the 
waterproofing  prol)lem.  Instead  of  using  5-ply  roof- 
ing paper,  3-ply  will  be  found  ample.  The  saving 
from  this  source  often  exceeds  2c.  per  sq.  ft.,  or  $600 
on  a  mill  75  ft.  x  400  ft.  The  two  extra  plies  used  on 
a  wood  rot>f  are  needed  ti)  make  a  smooth  surface,  but 
the  concrete  roof  is  already  smooth. 


Til  1'^  primary  object  ui  refuse  destriiclor.s  i>  llie 
effectual  disjiosa!  of  town  refuse  on  sanitary 
lines  and  at  reasonable  cost.  An  instructive 
article  on  this  subject  by  Mr.  R.  ().  Wynne- 
Roberts  appeared  in  (^ur  issue  of  September  16,  1914. 
In  this  article  Mr.  Wynne-Roberts  classified  furnaces 
having  a  temperature  less  than  1,500  degrees  Fahren- 
heit as  incinerators,  and  those  having  a  higher  tem- 
perature as  destructors. 

It  is  essential  that  some  such  distinction  should 
be  made,  as  the  results  to  be  obtained  are  difTerent  for 
each  type.  Probably  some  of  the  incinerators  now  in 
use  would  Soon  be  damaged  if  temperatures  of  1,500 
degrees  and  over  were  maintained  in  the  combustion 
chambers,  while  destructors  again  would  become  in- 
efficient with  a  lower  temperature. 

Ordinarily,  incineratftrs  and  destructors  are  differ- 
ently constructed  in  many  respects,  and  the  terms  of 
the  contract  should  be  arranged  acccjrdingly. 

Where  cities  require  incinerators,  then,  the  tem- 
perature in  the  combustion  chamber  should  be  main- 
tained at,  say,  1,250  degrees,  but  the  standard  of  effi- 
ciency should  also  be  modified.  The  gases  of  combus- 
tion as  they  pass  through  the  main  flue  to  the  chimney 
will  have  a  much  lower  percentage  of  carbon  dioxide, 
owing  to  the  large  quantity  of  air  consumed  and  the 
low  temperature.  I'he  quantity  of  steam  generated 
per  pound  of  ordinary  refuse  will  be  low,  and  the  per- 
centage of  such  steam  power  required  to  operate  the 
blowers,  etc.,  will  be  high.  Moreover,  the  refuse  it- 
self is  of  such  a  variable  character  that  short  period 
tests  are  hardly  reliable  as  indications  of  what  to  ex- 
pect under  normal  working  conditions.  In  the  case 
of  destructors  there  is  a  tendency  to  adopt  mechanical 
methods  of  charging  and  clinkering.  The  more  me- 
chanical a  plant  becomes  the  more  it  needs  mechanics 
in  its  operation. 

The  article  already  referred  to  deals  with  thi.>  fea- 
ture of  destructors.  There  is  no  doubt  that  where 
there  are  capable  mechanics  employed,  and  the  refuse 
is  amenable  to  such  handling,  considerable  economy  in 
working  expenses  can  be  and  is  effected.  Such  de- 
structors would  ordinarily  be  found  only  in  larger 
cities. 

The  terms  of  the  contract,  therefore,  should  be 
controlled  by  the  requirements  of  the  city  authority. 
Not  only  is  it  unfair  to  the  contractor  to  have  to  en- 
deavour to  meet  stringent  conditions  that  are  not  at- 
tainable in  ordinary  daih'  operation,  but  it  is  costly 
and  unsatisfactory  to  the  rate-payers.  On  the  other 
iiand,  the  designers  and  contractors  of  incinerators  and 
destructors  are  inclined  to  claim  qualities  for  their 
plant  which  in  actual  practice  are  difficult  to  realize. 
If,  then,  they  claim  these  qualities,  it  is  natural  to 
expect  the  city  engineer  to  insist  upon  their  fulfilment, 
and  it  is  in  this  way  that  troubles  often  ensue. 

The  San  h'rancisco  example  is  one  to  avoid.  There 
the  city  iiuthority  imposed  stringent  conditions,  and 
the  contractors,  according  to  press  reports,  promised 
great  things.  In  neither  case  were  these  exactly  ful- 
filled— with  the  result  that  the  city  rejected  the  plant 
after  paying  a  part  of  the  contract  price,  and  the  con- 
tractors were  faced  with  the  loss  of  reputation  and 
also  a  heavy  monetary  loss.  This  is  bad  for  the  city 
and  bad  for  the  contractor.    There  may  be  strong  rea- 
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sons  for  rejecting  the  plant.  The  contractors  may 
have  undertaken  to  do  the  impossible,  in  the  hope 
that  the  conditions  might  be  interpreted  generously. 
Whilst  this  is  the  position  in  this  instance  as  we  un- 
derstand it  at  present,  there  are  on  the  other  hand 
examples  where  plants  have  been  erected  and  accepted 
without  proper  tests,  only  f.or  the  authorities  t(i  find 
later  on  that  their  efficiency  is  not  what  it  should  be. 
With  experiences  of  this  kind  it  is  not  surprising  that 
other  authorities,  fortified  by  this  knowledge,  impose 
conditions  which  are  too  stringent. 

Deeds  of  contract  should  be  drawn  up  so  as  to 
cover  what  is  reasonably  expected  to  be  obtained.  Con- 
tractors should  undertake  what  thej'  are  prepared  to 
fulfil. 


Contractor's   Use  of  Turntable 

Confronted  with  the  problem  of  unloading  indus- 
trial cars  into  an  end  loading  mixer  with  track  and 
mixer  both  on  subgrade,  an  Illinois  highway  con- 
tractor building  a  State-aid  concrete  road  north  of 
Chicago  on  Milwaukee  Avenue  successfully  solved  his 
difficulty  by  placing  a  turntable  in  front  of  the  mixer 
skip.  About  1,000  feet  from  the  mixer  a  switch  is 
placed,  aflfording  a  double  track  to  the  turntable,  at 
which  point  the  tracks  are  joined  again  by  means  of 
a  frog.  As  a  result  one  track  can  be  used  for  loaded 
cars  and  the  other  for  sending  back  empties.  As  the 
contractor  has  only  one  engine  on  the  job,  cars  are 
pulled  to  and  from  the  turntable  by  a  horse,  the  en- 
gine used  to  bring  the  material  from  the  railroad  to 
the  switch.  Upon  arriving  at  the  switch  the  engine 
is  detached  and  run  onto  the  siding,  picking  up  its 
train  of  empties.  The  loaded  cars  are  then  pulled  by 
the  horse  to  the  turntable.  The  turntable  is  attached 
to  the  mixer  by  means  of  a  steel  strut.  At  the  railroad 
each  hopper  car  is  loaded  by  hand  with  enough  sand 
and  gravel  for  a  batch  for  the  1-yd.  mixer.  Cement  is 
placed  on  flat  cars  in  sufficient  quantities  to  allow  six 
bags  per  car  for  each  hopper  car  in  a  train,  and  is 
transferred  at  the  lower  end  of  the  switch  from  flat 
cars  on  the  siding  to  the  hopper  cars  on  the  main 
track.  As  a  rule  six  bags  are  used  per  batch  but  this 
is  changed  according  to  the  condition  of  the  stone. 
The  average  train  consists  of  from  fifteen  to  twenty 
cars.  About  sixty-five  cars  and  4J4  miles  of  track  are 
in  use.  The  dead  haul  is  1.6  miles  and  the  average 
haul  3.85  miles. 


Painting  Steel  Before  Embedding  in  Concrete 

The  suggestion  has  often  been  made  that  steel 
should  be  painted  before  being  embedded  in  concrete, 
with  the  idea  of  protecting  the  metal  from  corrosion. 
An  investigation  of  this  proposal  has  been  conducted 
by  Mr.  H.  A.  Gardner,  of  the  Institution  of  Industrial 
Research  at  Washington.  One  of  the  results  brought 
out  was  the  statement  that  painting  may  have  a  dis- 
tinctly prejudicial  eftect.  One  serious  objection  to  the 
use  of  paint  in  reinforced-concrete  is  its  interference 
with  the  natural  adhesion  bond  between  the  steel  and 
the  concrete.  It  is  true  that  painted  surfaces  may  be 
improved  by  being  coated  with  crushed  quartz  or  fine 
sand,  but  even  then  the  presence  of  the  paint  is  ob- 
jectionable because  it  is  interposed  between  two  ma- 
terials capable  of  entering  into  chemical  combination, 
resulting  in  the  formation  of  a  rust-resisting  com- 
pound which  aids  very  greatly  in  the  efficiency  of  the 
bond. 


Personal  Mention 

George  Neil,  who  had  been  engaged  in  the  contracting 
business  at  Winnipeg  for  the  last  fourteen  years,  died  last 
week  in  the  western  metropolis. 

Mr.  George  W.  Tillson,  of  Brooklyn,  N.  Y..  and  Mr. 
E.  L.  Powers,  of  New  York  City,  respectively  President  and 
.Secretary  of  the  American  Road  Builders'  Association, 
visited  Victoria,  B.  C,  recently  en  route  to  the  engineering 
conference  at  San  Francisco.  While  in  Victoria  they  were 
entertained  by  City  Engineer  Rust. 

At  Ste.  Cecil  de  Leonard.  Que.,  a  civil  engineer,  J.  J. 
Scott,  of  the  Department  of  Militia  and  Defence,  recently 
lost  his  life  in  attempting  to  rescue  a  farmer  who,  in  digging 
a  well,  had  struck  a  vein  of  natural  gas  and  had  been  over- 
come. Mr.  Scott  descended  into  the  well  to  a  depth  of 
about  fifteen,  when  he  was  overcome  and  fell  to  the  bottom. 

Pro  Patria 

LIEUT. -COL.  Robert  Walter  Paterson,  who  went  to 
England  with  the  First  Canadian  E.xpeditionary 
Force  in  command  of  the  Fort  Garry  Horse,  and 
who  is  now  stationed  at  Canterbury,  England,  was 
Secretary-Treasurer  of  the  Winnipeg  Paint  and  Glass  Com- 
pany, Limited,  Winnipeg.  Born  at  Guelph  in  1876,  Col. 
Paterson  was  educated  at  the  Ottawa  Collegiate  Institute. 
He  entered  the  Bank  of  Ottawa  as  a  junior  in  1894,  and  went 


Lieut. -Col.  Paterson. 

to  Winnipeg  in  1902.  He  became  President  of  the  Manitoba 
Linseed  Oil  Mills  and  a  Director  of  the  Martin-Senour  Com- 
pany, Limited,  but  outside  of  these  lines,  identified  with  the 
building  field,  he  had  important  interests.  For  instance,  he 
was  Vice-President  of  the  Northern  Canadian  Mortgage 
Company.  President  of  the  Canadian  Motor  Company,  Lim- 
ited, and  a  Director  of  the  Notre  Dame  Investment  Com- 
pany,  Limited. 

Col.  Paterson's  military  career  is  an  interesting  one.  At 
the  age  of  twenty-three  he  became  a  lieutenant  in  the  43rd 
Regiment,  The  Duke  of  Cornwall's  Own.  Three  years 
later,  at  Winnipeg,  he  was  a  Captain  in  the  90th  Regiment, 
while  from  1907  to  1913  he  served  as  Major  in  the  18th 
Mounted  Rifles.  Finally  he  succeeded  to  the  command  of 
the   34th   Fort   Garry   Horse. 

Lieut. -Col.  Paterson  has  always  been  devoted  to  out- 
door exercises,  and  is  proficient  in  riding,  shooting,  sailing, 
curling,  and  other  sports.  He  was  married  in  1907,  and  has 
two  sons  and  one  daughter. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Messrs.  A,  llcon  &  Company,  witli  head  office  at  'I'Urc. 
Rivers,  Que.,  are  a  new  contracting  firm   lately  registered. 

The  Laurentide  Company,  Grand'Mere,  P.  Q.,  expect  to 
start  on  November  1st  one  of  the  units  of  the  125,000  horse 
I)ower  development  now  being  constructed.  Two  more  will 
be  in  operation  on  November  15th  and  the  whole  number, 
six,  on  January  1st.  The  cost  will  be  within  the  $5,500,000 
estimated. 

Good  progress  has  l)cen  made  on  the  theatre  which  the 
St.  Denis  Theatre  Company,  Limited,  are  erecting  on  St. 
Davis  Street  at  a  cost  of  $;iOO.()00.  The  building  is  110  by 
205  feet  in  dimensions,  of  steel  and  brick  construction.  Tho 
architects  are  Messrs.  Barnott,  Blacader  &  Webster,  and  the 
general  contractors  Messrs.  Norcross  Brothers  Company, 
Limited. 

At  a  meeting  of  the  Canadian  Railway  Club  held  at  the 
Windsor  Hotel  on  Tuesday,  September  14,  Mr.  William  Ro- 
ger, A.M.Can.Soc.C.E.,  Elevation  Draughtsman  for  the 
Canadian  Pacific  Railway,  read  a  paper  entitled  "Hydraulic 
Presses  versus  Power  Presses  in  Connection  with  the  Manu- 
facture of  Cartridges  and  Shells."  The  lecture  was  illus- 
trated  by   stereoptican    views. 

Apropos  of  the  present  state  of  the  Parliament  Build- 
ings work  at  Winnipeg,  it  is  of  interest  to  know  that  Messrs. 
J.  W.  McDiarmid  Company,  Limited,  of  Winnipeg,  have 
been  awarded  a  sub-contract  on  a  five  per  cent,  basis  of  the 
actual  outlay  for  labour  and  material.  Tenders  for  the  gen- 
eral contract  arc  to  be  called  during  the  winter,  and  work  on 
the  completion  of  the  buildings  is  to  start  in  the  spring. 
The  estimated  cost  of  the  whole  undertaking  is  $4,500,000. 

In  contrast  to  The  Robert  Simpson  Company's  award 
of  the  contract  for  their  Regina  warehouse  to  a  Chicago 
firm  is  the  award  of  the  l'"ord  Motor  Company  of  a  contract 
for  a  factory  estimated  to  cost  $250,000  to  the  Carter- Halls- 
Aldinger  Company,  of  Winnipeg.  The  Western  firm's  suc- 
cess is  all  the  more  gratifying  as  the  contract  was  securc<l 
in  competition  with  firms  from  the  other  side  of  the  border. 
The  new  building,  which  is  to  be  erected  at  Winnipeg,  is 
to  be  five  storeys  high,  204  by  100  feet  in  dimensions,  of 
reinforced   concrete   and   steel   construction. 

It  is  repo,rted  that  the  contract  for  shells  awarded  re- 
cently to  the  newly-organized  Calgary  firm,  the  Canadian 
Western  Foundry  and  Supply  Company,  Limited,  is  worth 
something  like  six  million  dollars.  Announcement  of  the  in- 
corporation of  the  company  was  made  a  short  time  ago.  The 
firm  is  capitalized  at  one  million  dollars.  The  organization 
was  created  by  the  merger  of  the  International  Supply  Com- 
pany of  Medicine  Hat,  the  Western  Foundry  and  Metal 
Company  of  Calgary,  and  the  Canadian  Equipment  and  Sup- 
ply Company  of  Calgary  and  Edmonton.  There  are  several 
plants  where  a  portion  of  the  work  will  be  done,  but  as  yet 
no  details  are  available.  It  is  suggested  that  the  company 
may  have   to  erect   a   new   plant   in   Calgary. 

A  cement  brick  machine  named  the  "Little  (iiant'"  was 
featured  by  the  LaGrange  Specialty  Company,  LaGrange, 
Indiana,  at  the  Toronto  Exhibition.  The  machine  is  claimed 
to  be  the  simplest  and  most  compact  yet  manufactured  for 
the  trade.  All  the  tools  necessary  are  a  spade,  the  cement 
being  placed  in  the  machine,  which  is  in  the  form  of  a  mould. 
No  delay  is  necessary  when  the  machine  is  filled  and  levelled 
with  cement:  it  is  immediately  tipped  over,  the  cement 
droppings  out  in  the  form  of  three  complete  bricks,  all  that 


is  then  necessary  being  the  curing  and  hard«ning  process  to 
complete  the  manufacture.  The  company  claim  that  with 
their  machine  two  thousand  bricks  can  be  manufactured  in 
a  day.  The  machine  can  be  fitted  with  various  moulds  to 
allow  of  ornamental  work  and  is  adaptable  to  brick  re- 
quirements of  all  kinds.  Mr.  A.  W.  Laurie  and  Mr.  C.  M. 
McBride,  who  were  in  charge  of  the  exhibit,  are  the  sole 
Canadian  agents. 

At  the  Canadian  National  Exhibition  in  Toronto  many 
visitors  were  attracted  by  the  Toronto  Furnace  and  Cre- 
matory Company's  Modern  Novelty  Magazine  self-feeder 
furnaces  and  Novelty  hot  water  and  air  combination  heat- 
ers. By  means  of  the  latter,  the  company  state  that  hot 
water  heating  sections  can  be  made  proportionate  to  any 
number  of  feet  of  heating  surface,  guaranteeing  even  heat 
distribution  throughout  the  whole  system.  A  specialty  of 
this  company's  manufacture  is  their  Modern  steel-clad  in- 
cinerator, the  entire  outside  of  which  is  cased  in  heavy  steel 
plates,  strengthened  by  heavy  angle  and  tee  irons  carried 
horizontally  and  vertically  through  the  construction.  The 
company  issue  a  very  interesting  catalogue  setting  forth  the 
various  points  of  advantage  in  their  incinerators  and  is  well 
worth  the  small  trouble  of  obtaining.  The  company's  incin- 
erators are  designed  specially  for  housing  and  approaches, 
hospitals,  hotels,  abbatoirs,  factories,  and  for  all  places  where 
a  constant  and  large  system  of  sanitation  in  the  destruction 
of  garbage  is  needed. 


Trade  Enquiries 

THE  following  inquiries  relating  to  Canadian  trade 
have  been  received  by  the  Department  of  Trade 
and  Commerce  at  Ottawa.  Those  especially  inter- 
ested in  the  respective  commodities  can  obtain  the 
names  and  addresses  of  inquirers  by  writing  to  the  Inquiries 
Branch  of  the  Governmental  Department  mentioned  above, 
by  communicating  with  the  Secretary  of  the  Canadian  Manu- 
facturers' Association,  Toronto,  or  by  getting  in  touch  with 
the  Secretary  of  the  Board  of  Trade  at  London,  Toronto. 
Hamilton,  Kingston.  Halifax.  Montreal,  St.  John.  Sherbrooke. 
Vancouver.  Victoria,  Winnipeg,  Brandon.  Edmonton.  Cal- 
gary, Saskatoon,  Chambre  de  Commerce  de  Montreal,  and 
Moncton.   N.   B. 

987.  Machine  wire,,  iron  tubing,  brass  and  bronze  waste, 
etc, — A  French  importer  desires  to  get  in  touch  with  per- 
sons able  to  supply  the  above,  which  hitherto  have  been  ob- 
tained in  Germany  and  .'\ustria. 

OSS.  Nails,  screws,  bolts  and  nuts,  bnishware,  step  Ud- 
ders, shovels,  etc. — .\  firm  in  Johannesburg  desires  to  receive 
catalogues  and  quotations  f.  o.  b.  Montreal  from  Canadian 
Manufacturers  of  nails,  screws,  bolts  and  nuts,  brushware. 
step  ladders,  lanterns,  shovels,  patent  rooting,  pick-handles. 
hammer-handles,  etc. 

990.  Lumber,  doors,  door  frames,  window  frames,  etc — 
.A  Johannesburg  firm  desires  to  receive  quotations  f.  o.  b. 
Montreal  from  Canadian  manufacturers  of  lumber,  doors. 
door  frames,  window  frames,  etc. 

994.  Builders'  supplies.— .\  Cape  Town  agent  handling 
builders'  supplies  only,  for  Cape  Town  and  district,  is  pre- 
pared to  consider  offers  of  agency  in  lumber,  timber,  hard- 
ware and  builders'  supplies  of  all  kinds. 


The  city  of  Edmonton  has  started  work  on  the  construc- 
tion of  sewage  disposal  works  estimated  to  cost  $30,000  on 
10 1st  Street.  The  work  is  being  done  by  day  labour  under 
the  supervision  of  the  City  Engineer,  Mr.  A.  J.  Latomell. 


Mr.  M.  J.  O'Brien,  of  Renfrew,  Ont.,  one  of  the  biggest 
railroad  contractors  in  the  country,  was  taken  ill  with  peri- 
tonitis recently.  At  the  time  of  writing  he  is  in  the  Vic- 
toria Hospital,  Montreal. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Brooke  Township,  Ont. 

Township  Council  arc  considering  ex- 
tensions and  repairs  to  the  Parker  Lu- 
cas Drain.  Clerk,  W.  J.  Weed,  Inwood, 
Ont. 

Dover  Township,  Ont. 

Tenders  on  the  construction  of  a 
pumping  plant  and  for  dredging  will  be 
received  until  noon,  September  32nd,  by 
Commissioner  James  St.  Pierre,  R.  R. 
No.  1,  Bear  Line,  Ont.  Plans  and  speci- 
fications at  offices  of  the  Clerk  Township 
Clerk,  James  P'ox,  Electric,  Ont.,  the  En- 
gineer, W.  G.  McGeorge,  153  Queen  St., 
Chatham,    and    of   the    Commissioner. 

Gait,  Ont. 

The  Town  Council  have  decided  to  lay 
storm  and  sanitary  sewers  on  one  of  the 
streets.  Engineer,  C.  D.  Campbell.  Ap- 
proximate  cost,  $3,400. 

The  construction  of  a  sewer  and  storm 
drain  on  a  part  of  Cedar  Street  has  been 
recommended  by  the  Board  of  Works. 
Town    Clerk,   Joseph    McCartney. 

The  Town  Council  are  considering  the 
construction  of  cement  sidewalks  on  a 
number  of  streets.  Clerk,  Joseph  Mc- 
Cartney. 

Hull,  Que. 

The  City  Council  have  authorized  En- 
gineer J.  P.  A.  Laforest  to  obtain  prices 
on  the  construction  of  sewers  on  Chap- 
lain and  Bridge  Streets  and  on  paving  a 
portion  of  Victoria  Street. 

New  Glasgow,  N.  S. 

The  Town  Council  have  decided  to  call 
for  tenders  immediately  for  the  exten- 
sion of  the  sewer  on  Trenton  Road.  En- 
gineer,  E.   S.   Fenser. 

New  Toronto,  Ont. 

The  Councils  of  New  Toronto  and 
Mimico  have  decided  upon  the  construc- 
tion of  a  joint  sewage  system.  Work 
will  consist  of  a  pumping  station,  dis- 
posal and  treatment  plant  to  be  erected 
at  the  foot  of  Superior  Avenue,  Mimico. 
Tenders   will   be   called    shortly. 

Ojibway,  Ont. 

The  Town  Council  propose  to  con- 
struct a  tile  drainage  system  at  an  early 
date.  Clerk,  J.  Moynahan,  21  Parent 
Avenue,   Windsor. 

Peterborough,  Ont. 

The  City  Council  contemplate  the  lay- 
ing of  asphaltic  concrete  pavement  on 
Hall  and  Hunter  Streets  and  of  concrete 
sidewalks  on  a  number  of  streets.  Clerk, 
S.  R.  Armstrong. 

Point 'Grey,  B.  C. 

Work  is  about  to  start  on  the  re-sur- 
facing of  that  portion  of  Imperial  Street 
between  Fourth  Avenue  and  Marine 
Drive.     Engineer,   W.    B.    Greig. 


Preston,   Ont. 

The  Town  Council  are  having  plans 
prepared  for  a  sanitary  sewer  to  be  laid 
on  King  Street.  Clerk,  H.  C.  Edgar.  En- 
gineer,  C.   S.    McKenzie. 

Saanich.  B.  C. 

The  Municipality  are  considering  grad- 
ing and  paving  portions  of  Douglas  St. 
and  Gorge  Road,  at  an  estimated  cost  of 
.$24,500.  Clerk,  Hector  S.  Cooper,  Muni- 
cipal  Hall,   Royal  Oak,   B.   C. 

St.  Cecille  de  Whitton,  Que. 

The  Muniripal  Council  are  consider- 
ing the  construction  of  a  water-works 
system.     Secretary,  J.  G.  Beaudoin. 

Toronto,  Ont. 

Tenders  on  the  construction  of  sewers 
on  Chambers,  Howick,  Lansdowne, 
Prescott,  Silverthorne  and  Turnberry 
Streets  will  be  received  until  September 
28th  by  the  Board  of  Control.  Plans  at 
office  of  the  Works  Department,  City 
Hal!. 

Wellesley  Township,  Ont. 

Tenders  on  the  construction  of  the 
Linwood  Municipal  Drain  will  be  re- 
ceived until  4  p.m.,  September  18th,  by 
the  Reeve,  A.  B.  Robertson,  P.  O.,  Wel- 
lesley. 

West  Oxford  Township,  Ont. 

The  Township  Clerk,  Bryon  G.  Jen-_ 
vey,  R.  R.  No.  5,  IngersoU,  will  receive 
tenders  until  noon,  September  21st,  for 
the  construction  of  the  Charles  Wilson 
Drain.  Plans  and  specifications  at  office 
of   the   Clerk. 

Winnipeg,  Man. 

City  Engineer  W.  P.  Brereton  has  re- 
commended that  the  grade  of  a  portion 
of  North  Main  Street  be  lowered,  and 
estimates  the  cost  at  $10,500.  Secretary 
to  the  Board  of  Control,  M.  Peterson. 

CONTRACTS  AWARDED 

Cartierville,  Que. 

In  connection  with  the  filtration  plant 
being  constructed  for  the  Town  Council, 
the  sub-contract  for  the  intake  pipe  has 
been  let  to  R.  T.  Smith  &  Company,  27 
Hillside  .Avenue,  Westmount.  Metal  and 
concrete   construction. 

Fort  Erie,  Ont. 

The  contract  for  laying  1.000  feet  of 
concrete  roadway  and  surbs  has  been 
let  by  the  Municipal  Council  to  the 
Maple  Leaf  Paving  Company,  Simcoe, 
Ont.,   at   $5,460. 

Ingersoll.  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  extension  of  the  concrete 
pavement,  curbs  and  gutter  on  Thames 
Street  to  the  Municipal  Construction 
Company,   Berlin. 

Leamington,  Ont. 

Work  will  start  at  once  on  the  laying 
of  a  reinforced  concrete  pavement  on 
Erie  Street  for  the  Town  Council.  The 
contract  has  been  awarded  to  Scratch  & 


Link.    Leamington.      Approximate   quan- 
tity,  8,386   square   yards. 

London,  Ont. 

The  Contract  for  laying  sewers  on 
Quebec,  Reyburn  and  Salisbury  Streets 
has  been  let  by  the  City  Council  to  John 
McMurphy,  Hyman  Hall,  Queen's  and 
Park  Avenue. 

Norwich  South  Township,  Ont. 

The  contract  for  the  supply  of  tile  for 
the  Hanson  Drain  has  been  let  by  the 
Township  Council  to  F.  Blair,  and  for 
trenching  and  laying  of  tile  to  J.  S. 
Hutchinson. 

Point  Grey,  B.  C. 

A  contract  for  laying  pavement  on 
I'ourth  Avenue  has  been  let  by  the 
Municipal  Council  to  Cotton  &  Com- 
pany, Ltd.,  1830  Granville  Street,  Van- 
couver, and  to  Ledingham  &  Cooper,  423 
Hamilton    Street,   Vancouver. 

Sarnia,  Ont. 

The  following  contracts  for  paving 
and  concrete  sidewalk  have  been  let  by 
the  City  Council: — Harkness  Street,  Cut- 
tridge  &  Grace,  River  Front:  Blanche 
Street,  Frank  Wales:  Divine  Street,' John 
J.  Chester;  Maxwell  Street  and  Ross 
Avenue,  George  Elderidge  &  Company, 
.326  Durand  Street. 

St.  Catharines,  Ont. 

The  City  Council  have  awarded  the 
contract  for  the  construction  of  paying 
and  reinforced  concrete  sidewalks  on 
the  St.  Paul  Viaduct  to  Brayley  Nichol- 
son Company,  61  Proctor  Boulevard, 
amilton.   at   $30,000. 

Toronto,  Ont. 

The  following  contracts  for  the  con- 
struction of  pavements  and  sidewalks 
has  been  let  by  the  Board  of  Control: 
— asphaltic  concrete  pavements.  Godson 
Contracting  Company,  Manning  Cham- 
bers, $3,132,  and  Contracting  and 
Paving  Company,  Confederation  Life 
Building,  $3,425;  brick  block  pavements. 
Grant  Contracting  Company,  50  Front 
Street  E..  $5,680,  and  Asphaltic  Concrete 
Company,  74  King  Street  E.,  $8,430; 
concrete  sidewalks,  Moyes  Construction 
Company,  592  Gerrard  Street  E.,  Inter- 
national Contractors,  Ltd.,  2459  Yonge 
Street,  Ramsay  Contracting  Company, 
39  Indian  Road  Crescent,  Godson  Con- 
tracting Company,  Manning  Chambers, 
Grant  Contracting  Company,  50  Front 
Street  E.,  Queen  City  Concrete  Paving 
Company,  179  Broadview  Avenue,  and 
A.  Johnson,  35   Burgess  Avenue. 

The  Board  of  Control  have  let  con- 
tracts to  Commissioner  of  Works  R.  C. 
Harris  for  the  construction  of  bitulithic 
pavements  on  a  number  of  streets  at 
$43,377,  and  for  asphalt  pavements  at 
$52,450. 

Winnipeg,  Man. 

The  contract  for  the  supply  of  29,000 
square  yards  of  granite  paving  blocks 
for  the  Main  Street  subway  has  been  let 
by  the  Board  of  Control  to  Bannerman 
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&  Horn,  120  Poison  Street,  at  $2.30  per 
square  yard. 

York  Township,  Ont. 

The  folIowiriK  contracts  for  paving 
and  sidewalk  have  been  let  by  the  Town- 
ship Council: — asphalt  pavement  on  Ka- 
vcnsden  Avenue,  Godson  Contractin;; 
Company,  Manning  Chambers,  Toronto; 
concrete  sidewalk  on  Oakwood  Avenue, 
A.  Johnson,  35  Burgess  Avenue,  Toron- 
to; concrete  sidewalk  on  Conway  Ave., 
Brayley  &  Nicholson,  61  Proctor  Boule- 
vard,  Hamilton. 


Railroads,  Bridges  and  Wliarves 

Alberta  Province 

The  Grand  Trunk  Pacific  Railway, 
Montreal,  have  been  authorized  to  con- 
struct interchange  tracks  between  their 
line  and  the  Canadian  Pacific  Railway 
at  the  Globe  Elevator  Site  for  the  City 
of  Calgary.  General  Manager,  M,  Don- 
aldson,  Winnipeg. 

The  Edmonton,  Dunvegan  &  British 
Columbia  Railway  intend  to  continue  the 
construction  of  their  tracks  this  year  as 
far  as  Murray's.  President,  J.  D.  Mc- 
Arthur,   Edmonton. 

Hamilton,  Ont. 

The  E,  T.  Wright  Company,  48  Catli- 
cart  Street,  propose  to  construct  a  spur 
line  from  the  Grand  Trunk  tracks  along 
Kelly  and  Cathcart  Streets  to  their 
plant. 

Hull,  Que. 

The  Canadian  Pacific  Railway  Com- 
pany have  been  authorized  to  construct 
an  industrial  spur  for  the  Hull  Iron  & 
Steel  Foundries  Ltd.  Head  oflice  of 
company,   Montreal. 

Manitoba  Province 

The  Board  of  Ivailway  Commissioners 
have  empowered  the  Canadian  Pacific 
Railway  Company  to  build  a  spur  across 
the  road  between  Sections  28  and  21.  and 
across  the  transmission  line  of  the  Win- 
nipeg Electric  Railway  Comiiany  on  the 
southwest   quarter  of  Secti'jn   3?. 

Norwich  Township,  Ont. 

The  Grand  Trunk  Railway  Company 
have  been  authorized  to  construct  an 
extension  of  their  branch  line  to  the 
premises  of  the  Borden  Milk  Company, 
Ltd.,  Lot  10,  Concession  :".  Norwich 
Township. 

Owen  Sound,  Ont. 

The  Grand  Trunk  Railway  Company 
are  receiving  tenders  from  local  contrac- 
tors for  the  rebuilding  of  the  wharf. 
Wood  construction.  Approximate  cost, 
$10,000.  Head  Office  of  Company,  Mon- 
treal. 

Saskatchewan  Province 

The  construction  of  a  branch  line  from 
the  Grand  Trunk  Pacific  Railway  to  the 
Board  of  Grain  Commissioners'  Elevator 
at  Moose  Jaw  has  been  authorized. 

CONTRACTS   AWARDED 

Bienville.  Que. 

The  erection  of  a  school  is  contem- 
plated by  the  School  Board,  and  a  site 
has  been  selected.  Secretary,  Louis  Be- 
gin. 

Cardston,  Alta. 

Contracts  for  plumbing,  heating,  ven- 
tilating and  trimming  at  the  school  now 
in   course   of  erection   will   be   let   by   the 


THE    CONTRACT    RECORD 

general    contractor,    H.    A.    Christensen, 
Cardston. 

Darlington  Township,   Ont. 

The  contract  for  the  erection  of  three 
cement  bridges  has  been  let  by  the  Town- 
ship Council  to  Joseph  Chatworthy, 
Hampton,  Ont. 

Esquitnalt,  B.  C. 

The  Town  Council  are  about  to  sub- 
mit two  by-laws,  of  $15,000  each,  for  the 
erection  of  a  fire  hall  and  for  the  pur- 
chase of  equipment,  including  motor 
truck  and  wagon,  with  triple  combina- 
tion hose,  chemical  hose  and  accessor- 
ies.    Clerk.  G.  11.  PuUen. 

Simcoe,  Ont. 

The  general  contract  for  the  construc- 
tion of  the  Argyle  Street  bridge  has 
been  let  by  the  Lake  Erie  &  Northern 
Railway  to  Johnson  Bros.,  41  "/^  Market 
Street,  Brantford.  Estimated  cost,  $4,- 
600. 


Public  Buildings,  Churches 
and  Schools 

Fairbank,  Ont. 

The  Trustees  of  School  Section  No. 
15,  York,  have  purchased  a  site  for  a 
school.  Secretary,  W.  Deacofl,  Pair- 
bank. 

Halbrite,  Sask. 

The  seating  for  the  school  now  in 
course  of  erection  will  be  purchased  by 
the  School  Board. 

Kingston,  Ont. 

The  erection  of  a  shelter  for  children 
is  being  considered  by  the  Children's  .Aid 
Society,  City  Buildings. 

Quebec,  Que. 

Tlic  Young  Men's  Christian  Associa- 
tion propose  to  erect  a  new  building  on 
the  site  of  the  old  Tara  Hall,  Ste.  Anne 
Street. 

Rosemount,  Que. 

Tenders  on  the  erection  of  a  school 
will  be  received  until  noon,  September 
17th.  by  the  Secretary  to  the  School 
Commissioners,  H.  Hardy,  2538  Rose- 
mount  Boulevard.  Plans  and  specifica- 
tions at  office  of  the  .Architect.  J.  O. 
Turgeon,  55  St.  I'"rancis  Xavier  Street, 
Montreal. 

Rosser  Township,  Man. 

The  by-law  to  provide  for  the  erec- 
tion of  a  school  has  been  defeated. 

Roylston,  B.  C. 

Tenders  on  the  erection  of  a  one- 
roomed  school  will  be  received  until 
noon,  September  21st.  bv  J.  E.  Griffith, 
Deputy  Minister  of  F^ublic  Works,  \'ic- 
toria.  Plans  and  specifications  at  the 
Department.    Victoria. 

St.  Albert  de  Warwick,  Que. 

.-\ll  work  on  the  church  now  in  course 
of  erection  for  the  Roman  Catholic  Con- 
gregation will-  be  done  by  the  general 
contractor,  L.  Caron,  Nicolet. 

Tilbury,  Ont. 

rentiers  will  be  called  soon  for  the 
erection  of  a  library,  estimated  to  cost 
$5,000.  .Architects.  Adams  &  .Adams, 
Box  72.  Chatham.  Brick  construction, 
cement  block  foundation,  galvanized  iron 
roofing. 

Vanderhoof,  B.  C. 

Tenders   on   the   erection   of   a   school 
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will  be  received  until  noon,  September 
24th,  by  J.  E.  Griffith,  Deputy  Minister 
of  Public  Works,  Victoria.  Plans  and 
specifications  at  offices  of  J.  Mahoney, 
Government  Agent,  Vancouver,  T.  W. 
Heme,  Government  .Agent,  Prince 
George.  J.  S.  Kuttan,  Secretary  to  the 
School  Board,  Vanderhoof,  and  at  the 
Department. 

Waldo.  B.  C. 

The  Deputy  Minister  of  Public  Work*. 
J.  E.  Griffith,  Victoria,  will  receive  ten- 
ders until  noon.  September  2Ist,  on  the 
erection  of  a  school  and  outbuildings. 
Plans  and  specifications  at  offices  of  J. 
Mahoney,  Government  Agent,  Vancou- 
ver, G.  S.  Stalker,  Agent,  Fernie,  W. 
Madden,  Secretary  to  the  School  Board, 
Waldo,  and  at  the  Department 

Wiarton,  Ont. 

The  Board  of  Education  are  consider- 
ing an  addition  to  the  High  School  and 
the  installation  of  a  lavatory  system. 
Architects,  P'orster  &  Clark,  887  Second 
Avenue   E.,  Owen   Sound. 

Youngstown,  Alta. 

The  Town  Council  are  considering  a 
by-law  providing  for  the  erection  of  a 
fire  hall  and  purchase  of  equipment  at 
an  approximate  cost  of  $8,400.  Clerk,  F. 
E.  Snell. 

CONTRACTS  AWARDED 

Ethelbert,  Man. 

Work  is  about  to  start  on  the  erection 
of  a  hospital  for  the  Presbyterian  Wo- 
men's Missionary  Society.  The  general 
contract  has  been  awarded  to  W.  J. 
Wright,  Prince  .Albert.  Sask.  Estimated 
cost,    $8,500. 

Hamilton,  Ont. 

The  roofing  contract  in  connection 
with  the  Mountain  View  Hospital  now 
ill  course  of  erection  has  been  let  to 
Thomas  Irwin  &  Son,  22  McNab  Street 
South. 

In  connection  with  the  addition  now 
being  built  at  the  hospital  on  John  St. 
S..  the  contract  for  painting  has  been 
let  to  the  general  contractors,  James 
Frid  &  Company,  Ltd.,  Bank  of  Hamil- 
ton  Building. 

The  following  contracts  have  been 
awarded  in  connection  with  the  lodge 
hall  being  built  on  Main  Street  E.  for 
the  Independent  Order  of  Oddfellows: — 
roofing.  Dennis  &  Jocelyn.  Walnut  St. 
W.;  plastering,  R.  Hull.  381  East  .Avenue 
N.;  plumbing,  W.  Backalake,  12  Picton 
Street  E.;  electrical  work,  D.  Dalgelish, 
93  prospect  Street. 

Lachine,  Que. 

The  City  Council  have  let  the  contract 
for  the  erection  of  Fire  Station  No.  3 
on  Tenth  .Avenue  to  Josephat  Theoret, 
46  Fourteenth  .Avenue,  at  $17,775.  Brick 
construction,  stone  trim,  concrete  foun- 
dation,  felt  and  gravel   roofing. 

London.  Ont. 

The  masonry  contract  in  connection 
with  the  church  now  being  built  on 
Maitland  Street  by  the  Latter  Day  Saints 
has  been  let  to  Charles  Insell  &  Son. 
1003  Maitland  Street,  and  the  contract  for 
electrical  work  to  the  People's  Electric 
Company,  641  Dundas  Street. 

L'Orignal,  Que. 

The  general  contract  for  the  erection 
of  an  addition  at   the    Home  of  Refuge 

(Continued  on  page  53) 


Tenders  for  Construc- 
tion of  Sidewalks 


Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Monday,  September  20,  1916,  for  the  construc- 
tion of  Concrete  Sidewalk  on  Gledhill  Avenue, 
in    the    Township    of    York. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  57  Adelaide  Street  East, 
Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be  accepted. 

FRANK   BARBER, 

Township   Engineer. 

Toronto,  Sept.  13,  1915.    .  37 


NAVAL  SERVICE   OF   CANADA 

Sale  by  Tender  of  C.G.S. 
"Lady  of  The  Lake." 


Sealed  tenders  addressed  to  the  undersigned 
and  accompanied  by  a  certified  cheque  for  1  wo 
Hundred  Dollars  ($2fX))  will  be  received  up  to 
noon  on  Thursday,  the  7th  day  of  October,  1915, 
for  the  purchase  of  the  Canadian  Government 
Steamer  "Lady  of  the  Lake."  lately  employed 
in  Fishery  Patrol  duties  on  Lake  Winnipeg  and 
now  lying  at  the  Government  Wharf,  Selkirk,  Man. 

The  dimensions  of  the  steamer,  which  was  built 
in  1897  are:— Length  105,  Breadth  IH  feet,  5 
inches,  and  depth  8  feet  9  inches.  Her  gross 
tonnage  is  201  tons  and  her  net  tonnage  155  tons. 
She  is  fitted  with  steeple  compound  engines,  cy  - 
inders  11  inches  and  19  inches  diameter,  15  inch 
stroke   and   a   locomotive   type   boiler. 

Form  of  tender,  conditions  of  sale,  full  particu- 
lars of  the  Steamer,  and  permission  to  inspect 
her  may  be  obtained  on  application  from  the 
undersigned  or  from  the  Inspector  of  Fisheries, 
Selkirk,    Man. 

Unauthorized  publication  of  this  advertisement 
will  not  be  paid   for. 

G.    J.    DESBARATS, 
Deputy  Minister  of  the  Naval  Service. 
Department    of    the    Naval    Service, 

Ottawa,    August    31st,    1915. 
84903—  30  o  I 


Contractors  Plant 
For  Sale 


For  Sale 


The  machinery  and  equipment  of  the  Chatham 
Electric    light    plant,    consisting    of : — 

2  Hornsby-Stockport  horizontal  gas  engines, 
100  h.p.    each. 

2  Hornsby-Stockport  suction  gas  producers 
complete    with    scrubbers. 

1  Hornsby-Stockport  gasoline  driven  air  com- 
pressor   with    air    tank. 

3  Western  Electric  d.c.  generators,  3300  v., 
8  amp.,  50  light   each. 

1   Sheldon's   Ventilating    Fan    No.    7. 
50  Adams-Bagnall  8  amp.  d.c.  series  arc  lamps. 
Offers   will   be   received   for   the   complete   plant 
or    any    part    thereof. 

F.  P.  ADAMS,  City  Engineer, 
36-37  Chatham,    Ont. 


The  Corporation  of  the  City  of  Victoria,  B.  C, 
have  a  large  quantity  of  contractors'  plant  for 
sale,  consisting  of  dinkey  engines,  dump  cars, 
about  450  tons  of  20-lb.  rail,  hand  cars,  hoist- 
ing engine,  pipe,  etc.  A  complete  list  of  the 
above  equipment,  and  any  further  information 
may  be  obtained  upon  application  to  the  office 
of  the  City  Purchasing  Agent,  City  Hall,  Vic- 
toria,   B.    C. 

Victoria,  B.C.,  August  27th.  IDir.  30  38 


Tenders  for  Sewerage 
and  Water  Supply 


The  municipalities  of  Mimico  and  New  Toronto 
are  prepared  to  receive  tenders  for  the  following 
works  : — 

1. — Sewers    and    Water    Mains. 

2. — Sewage   Disposal    Works. 

3. — Supply    of    Sanitary    Vitrified 


Contract    No. 

Contract    No. 

Contract    No. 
Pipes. 

Contract    No.   4. — Sewage    Pumping    Station. 

Quantities  and  notice  to  bidders  may  be  ob- 
tained and  specifications  and  plans  examined  at 
the  oftice  of  the  Engineer,  T.  Lowes,  IHU  King 
Street    West,    Toronto. 

The  Engineer  will  attend  at  II)  a.m.,  Tuesday, 
the  21st  inst.,  at  stop  12,  Mimico,  to  meet  in- 
tending bidders  and   show  them  over   the  ground. 

Tenders  to  be  sent  in  not  later  than  noon, 
Friday,  the  1st  of  October  next,  sealed  and  ad- 
dressed to  J.  A.  Telfer,  Clerk  to  the  Municipality, 
Mimico,  Ont. 

C.    COXHEAD,   Reeve,  Mimico. 
G.    IRONSIDE,   Reeve.  New   Toronto. 
September    15th,    1915.  37 


Late  News  Items 

Eureka,  N.S. 

Tenders  on  the  erection  of  an  exten- 
sion to  the  mill  of  the  Nova  Scotia  Un- 
derwear Company  are  being  received  by 
the  Architect,  J.  W.  Mackay,  Scotsburn, 
N.S.  Plans  and  specifications  at  offices 
of  the  Architect  and  of  the  Rhodes  Curry 
Company,  South  Street,  New  Glasgow. 
Frame   construction. 

Leamington,  Ont. 

Bulk  or  separate  tenders  on  the  erec- 
tion of  a  parsonage  are  now  being  re- 
ceived by  the  Ontario  University  Con- 
vention. Building  Coiumittee,  Aylmer 
Burk,  Peter  Apcott  and  George  J.  Porter. 
Frame  construction,  concrete  foundation. 

Marquette  Station,  Man. 

Tenders  on  24,000  yards  of  grading  and 
ditching  for  the  Municipality  of  Rosser 
will  be  received  until  September  18th 
by  the  Secretary,  VV.  A.  Beachill,  Ros- 
ser. Plans  and  specifications  at  office 
of  the  Secretary. 


Montreal,  Que. 

Work  has  been  started  on  the  erec- 
tion of  six  residences  and  three  stores 
for  Joseph  Leclaire,  600  Demontigny 
Street  E.  The  general  contract  has  been 
let  to  Euclide  Riendeau,  553  Gamier  St. 
Approximate    cost,    $14,000. 

Fire  has  destroyed  the  Crescent  Gar- 
age and  adjoining  premises  at  660-670  St. 
Catherines  Street  W.,  the  property  of 
J.  H.  Maher,  120  St.  James  Street.  Loss, 
$60,000. 

Koxborough  Township,  Ont. 

The  Township  Clerk,  F.  D.  Brunei, 
Moose  Creek,  will  receive  tenders  until 
1  p.m.,  September  20th,  for  the  con- 
struction of  27,200  feet  of  drain  and  of 
one  concrete  and  one  cedar  bridge.  Plans 
and  specifications  at  offices  of  the  Clerk 
and  of  the  Engineer,  F.  M.  Eagleson, 
Winchester. 

Toronto,  Ont. 

The  contract  for  plastering  at  the 
office  building  in  course  of  erection  on 
University  Avenue  for  the  Provincial 
Hydro  Electric  Commission  has_  been 
awarded  to  R.  C.  Daitcy,  153  Spadina  Rd. 

Tenders  are  being  received  by  T.  R. 
Morris,  150  Roxton  Road,  for  masonry 
and  brickwork  required  in  the  erection 
of  a  store  and  apartments  at  Danforth 
and  Langford  Avenues. 

V.erchcrcs,  Que. 

Tenders  on  the  installation  of  a  hot 
water  heating  system  at  the  Municipal 
Building  will  be  received  until  1  p.m., 
September  25th,  by  the  Secretary,  Marius 
Laporte.  Plans  and  specifications  with 
the    Secretary. 

Winnipeg,  Man. 

The  Board  of  Control  will  receive 
tenders  until  September  20th  for  the  sup- 
ply of  3,400  feet  of  cast  iron  water  pipe, 
class  C,  delivered  f.o.b.  cars  at  Wmnipeg 
City  Yards,  freight  and  duty  paid.  Speci- 
fications at  office  of  the  City  Engineer, 
W.   P.   Brereton,   223   St.  James   Avenue. 


Windmill    Power    Plant    for    Mission    in 
Arctic  Circle 

To  take  advantage  of  the  winds  which 
blow  continuously  at  Mount  Hope,  a 
mission  settlement  100  miles  north  of  the 
Arctic  Circle,  an  electric-lighting  plant 
driven  by  great  windmills  is  to  be  erect- 
ed. Four  hundred  people  live  at  Mount 
Hope  during  the  long  Arctic  winter,  and 
as  fuel  is  at  a  premium  there,  the  steady 
winds,  which  seldom  fall  below  twenty 
miles  per  hour,  are  to  be  used  to  ad- 
vantage, it  is  explained. 
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I    Public  Buildings,  Churches 
and  Schools 
(Continued   from   page  51) 
has   been   let   to   A,    licycr,   c/o   C.    Bro- 
deur,  arcbittct,   O.i    Hotel   de  Ville,   Hull. 
Cement    and    brick     construction.      Ap- 
proximate cost,  $l,'i,000. 

Business  Buildings  and  Indus- 
trial Plants 

^Bar^ie,  Ont. 

The  erection  of  a  moving  picture  the- 
atre is  l)eing  considered  by  W.  D.  Min- 
likm.  ^27  Elizabeth  Street.  Estimated 
post,  ^.-J.OOO, 

Cache  Bay,  Ont. 

George  Gordon  &  Company,  Limited 
krc  about  to  rebuild  their  sawmill,  at  an 
approximate  cost  of  .$7.5,000.  Work  will 
start  at  once  under  supervision  of  Alex- 
ander Trottier,   Cache  Bay,  Ont. 

Campbellton,  N.B. 

A  committee  of  the  Board  of  Trade  is 
engaged  m  drawing  up  a  prospectus  and 
organizing  a  company  for  the  erection 
and  operation  of  a  grist  mill.  President 
J.  Blackball. 

Ford  City,  Ont. 

The  Ford  Motor  Company  are  con- 
sidering the  erection  of  a  factory  for 
the  manufacture  of  farm  tractors  Plans 
are  not  yet  prepared. 

loco,  B.C. 

The  Imperial  Oil  Company,  Limited, 
-104  Alibotl  .Street,  Vancouver,  are  about 
to  let  a  contract  for  the  erection  of  an 
oHice  building  and  club  house,  estimated 
to   cost    .$18,000. 

Kentville,  N.S. 

Tenders  on  the  erection  of  an  arena 
to  rep  ace  that  recently  destroyed  by 
ire  will  be  received  until  September  17th 

T  p*-",  if-"''^"'  °^  ""■  '"^'■'^"^  Company, 
It.  Calkin.  Frame  construction,  nar- 
"ul  roohng. 

Magrath,  Alta. 


1  lie  Koyal  Bank  of  Canada  contcmp- 
xic  the  erection  of  a  branch  building 
ere.       Work    will    probably    commence 


shortly.     Head  office  of  co 
rca" 


mpany,  Mont- 


Morris  Township,  Ont. 

,  I  he  erection  of  (ireproof  farm  build- 
ings IS  contemplated  by  Henry  Hopper 
Concession  1,  Morris  Township.  VVing- 
liani.      Estimated   cost,   $3,000. 

Mount  Bridges,  Ont. 

Ibe  trow  Motor  Company  are  con- 
sidering tile  erection  of  a  factory  for  the 
niainifacture  of  automobile  motors.  .Ap- 
proximate   cost.    $10,000. 

Preston,  Ont. 

.lacob  Werlich,  Shantz  Block,  is  about 
lu  remodel  and  fit  up  certain  premises 
as  a  large  furniture  warehouse.  .Mtera- 
tion.s  will  include  new  store  fronts  and 
interior   appointments. 

Quebec,  Que. 

I'laiis  are  being  prepared  for  a  store 
and  residence  to  be  erected  for  J.  N. 
Rondeau,  (>  Lacbevrotiere  Street,  at  an 
appro.xiinate  cost  of  $0,000.  .Xrchitect, 
L.  A.  Robitaille.  Lindsay  Building.  St.' 
.lohn  Street.  Brick  and  frame  construc- 
iion.  concrete  foundation. 


THE    CONTRACT    RECORD 

Rockland,  Ont. 

The  erection  of  a  store  and  residence 
has  been  commenced  by  H.  Beaulne. 

Thorold,  Ont. 

Lome  D.  Haist,  R.  R.  No.  1,  Thorold. 
Ont.,  is  considering  the  rebuilding  of  his 
barn,  at  an  approximate  cost  of  $.'t,000. 

John  Welch,  108  Hiawatha  Avenue,  has 
commenced  the  erection  of  a  pair  of 
stores  at  1420  (jerrard  Street  E.,  esti- 
mated to  cost  $5„';00.  Tenders  on  all 
trades  required  are  now  being  received. 
Brick  construction. 

Grimshaw  Bros.,  34  Brookmount  Rd., 
are  receiving  tenders  for  electric  wiring 
at  three  stores  at  1830  Queen  Street   E. 

Vancouver,  B.C. 

Tenders  for  marble  tile,  marble  base 
and  hardware  for  the  bank  building  now 
in  course  of  erection  at  Pender  and  Main 
Streets  are  being  received  by  W.  F. 
Ciardiner,  Supervising  .Architect,  347 
Pender  Street. 

Winnipeg,  Man. 

The  establishment  of  an  aviation 
school  is  being  considered,  and  the  Pro- 
vincial Government  have  guaranteed 
$10,000  for  this  purpose.  Further  par- 
ticulars from  Thomas  Rowland,  Indus- 
trial Commissioner,  Main  Street. 

CONTRACTS  AWARDED 
Bothwell,  Ont. 

The  general  contract  for  the  erection 
of  a  branch  building  for  the  Merchants 
Bank  of  Canada  has  been  let  to  P.  H. 
Secord  &  Sons,  Limited,  133  Nelson  St.i 
Brantford.  Tenders  on  plastering,  roof- 
ing, heating,  plumbing  and  electric  wir- 
ing will  be  called  shortly.  Approximate 
cost  of  building,  $8,000.  Previous  report 
incorrect. 

Brantford,  Ont. 

The  contract  for  the  installation  of  a 
sprinkler  system  at  the  store  in  course 
of  erection  at  Colborne  and  Queen 
Streets  for  the  Brethour  Estate  has  been 
let  to  Purdy-Mansell  Company,  63  Al- 
bert  Street,   Toronto. 

Chatham,  Ont. 

William  Robertson,  Baxter  Street,  has 
commenced  the  erection  of  two  stores 
and  a  pool  room  for  Fred  Bates,  Wil- 
liam Street.  Steel  and  brick  construc- 
tion.   .Approximate  cost,  $13,000. 

Halifax,  N.S. 

The  plumbing  contract  in  connection 
with  the  stores  and  othces  being  built 
on  Barrington  Street  by  J.  E.  Roy  has 
been  let  to  D.  E.  MacNeil,  26  Argyle  St. 

Hamilton,  Ont. 

The  contract  for  steel-work  at  the  the- 
atre being  built  on  King  Street  F  by 
Farewell  &  Guest,  I6T/2  King  Street  E 
has  been  let  to  the  Hamilton  Steel  Con- 
struction Company,  Lottridge  Street, 
and  for  electrical  work  to  E.  S.  Jarrett 
304  Wilson  Street.  Tenders  are  being 
received  for  plastering,  heating,  plumb- 
ing and  painting. 

The  general  contract  for  the  erection 
of  an  addition  to  the  factory  of  the  Ham- 
ilton Cotton  Company,  Mary  Street  E 
has  been  let  to  W.  Yates.  24  Leeming 
Street.  All  trades  will  be  sub-let  by  the 
general  contractor. 

Maxville,  Ont. 

\\  ork   has   been    started   on   the   erec- 
tion   of   a   milk   depot    for   the    Borden 
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Milk  Company,  Limited.  11  Place  Royal, 
Montreal,  Que.  The  general  contract 
has  been  let  to  Ronald  Cameron,  Max- 
ville. Frame  construction,  concrete 
foundation.  Estimated  cost,  $10,000. 
Montreal,  Que. 

Work  has  been  started  on  the  con- 
struction of  a  wagon  shed  for  the  Im- 
perial Oil  Company,  Limited,  918  St 
I  atnck  Street.  The  general  contract  hat 
been  let  to  James  Shearer  &  Company. 
Limited.  225  St.  Patrick  Street.  Gal- 
vanized iron  and  steel  construction,  con- 
crete  foundation   and   floors. 

Port  Colborne,  Ont 

The  general  contract  for  the  erection 
of  a  skating  rink  for  the  Port  Colborne 
Athletic  Club  has  been  let  to  A  Sweet. 
King  Street,  at  $8,000.  Contractor  is  in 
the  market  for  lumber  and  galvanized 
iron. 

Preston,  Ont 

Work  has  beeri  started  by  Samuel 
Branch  on  the  remodelling  of  a  garage 
for   Nafe  Bros. 

Quebec,  Que. 

T.  Mathieu,  109  Third  Avenue.  Lim- 
oilou.  has  commenced  the  erection  of  a 
warehouse  for  Germaine  Lepine.  281-283 
St.  Vaher  Street.  Frame  and  brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.  .Approximate  cost,  $6,000. 
St.  Catharines,  Ont 

The  general  contract  for  the  construc- 
tion of  lavatories  and  baths  at  the  Grand 
Central  Hotel  for  J..  S.  Campbell  has 
been  let  to  O'Gorman  &  Hemphill,  39 
Geneva  Street,  and  for  bar  lavatories  to 
4"  u  ^'!'.]'°^^  &  T.  Messier.  Architect, 
1.  H.  Wiley,  128  St  Paul  Street 

Tavistock,  Ont 

Jacob  Seltzer  is  building  a  furniture 
store  for  John  and  Louis  Krug,  estimated 
to  cost  $3,.'>00. 

Wallaceburg,  Ont 

Work  has  been  started  on  the  erec- 
tion of  an  addition  to  the  factory  of  the 
VVallaceburg  Cut  Glass  Works,  Duncan 
Street.  General  contractor,  A.  Gregory 
LJresden. 

Winnipeg,  Man. 

The  general  contract  for  the  erection 
of  a  factory  on  Portage  Avenue  for  the 
Ford  Motor  Company  of  Canada.  Ford 
HoUc  A^-  ^**  ''*-^"  awarded  to  Carter 
Rnnl  R  ?/"  Company,  loio  Union 
Bank      Building.      Reinforced      concrete 

cost,  $250.0^°"^'™'"""-        APP^-in-t* 

Simmons  Bros.,  1200  Garfield  Street 
have  commenced  the  erection  of  a  milk 
depot  for  the  Board  of  Control.  Esti- 
mated  cost,   $7,500, 


Residences 


Brandon,  Man. 

\> .  W .  Wade  &  Son,  are  building  a 
residence  on  Princess  Avenue,  estimated 
to  cost  $3  500.  Frame  construction, 
shingle   roofing. 

Dartmouth,  N.S. 

Ihc  \  ictor  Woodworks.  Park  Road 
Amherst,  have  commenced  the  construc- 
tion of  a  residence  on  Stairs  Street  The 
erection  of  ten  or  twelve  of  these  houses 
IS  contemplated.  Estimated  cost  $8  500 
lo  $3,000  each.  • 

Hamilton,  Ont 

The    erection    of    a    residence    on    St 
t-lair   Street    is   contemplated    by   J.    M. 
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Farewell,  167>4  King  Street  E.  Brick 
construction,  concrete  foundation,  shin- 
gle roofing.  Estimated  cost,  $4,500.  Plans 
have  been  prepared. 

Andrew  Hyslop,  Greensville,  Ont.,  is 
receiving  tenders  on  wiring  five  houses 
on  Mary  and  Emerald  Streets. 

Plans  have  been  drawn  for  a  resi- 
dence to  be  built  on  St.  Clair  Street  by 
J.  M.  Farewell,  230  King  Street  E.  Brick 
construction,  concrete  foundation,  .shin- 
gle roofing.     Estimated  cost,  $4,500. 

Plans  have  been  drawn  for  two  resi- 
dences to  be  built  by  J.  Dwyer,  55  East 
Bend  Street,  at  an  approximate  cost  of 
$3,000  each.  Brick  construction,  con- 
crete foundation,  shingle  roofing. 

The  contract  for  electrical  work  at  the 
residence  being  built  on  Emerald  Street 
S.  for  William  Laking,  324  Victoria  Ave- 
nue W.,  has  been  let  to  Electric  Supply 
Company,  James   Street  S. 

Lachine,  Que. 

In  connection  with  the  flats  being 
erected  on  Seventh  Avenue  by  I.  Stein, 
1528  Cadieux  Street,  Montreal,  tenders 
will  be  called  shortly  for  roofing,  plaster- 
ing, heating,  plumbing,  gas  and  electric 
fitting. 

Listowel,  Ont. 

Daniel  Damm,  Raglan  Street,  has  com- 
menced the  erection  of  a  residence  on 
Penelope  Street,  estimated  to  cost  $3,- 
000.  White  brick  construction,  shingle 
roofing. 

London,  Ont. 

John  M.  Parsons.  379  Wellmgton  St., 
contemplates  remodelling  two  residences, 
at  an  approximate  cost  of  $3,000.  Work 
will  consist  of  interior  alterations  and 
decoration. 

Lucan,  Ont. 

R.  H.  Collins  has  started  work  on  al- 
terations and  additions  to  his  residence. 
Frame  and  white  brick  construction. 

Montreal,  Que.  .   , 

David,  Labelle,  2239a  St.  Dommique 
Street,  is  considering  the  erection  of 
twenty-four  flats  on  Casgrain  Street,  at 
an  estimated  cost  of  $22,000.  Brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing. 

Work  on  the  erection  of  a  residence 
has  been  started  by  John  Davey,  176 
Canning  Street.  Approximate  cost,  $4,- 
200. 

Ottawa,  Ont.  „       ,      c-.       ^ 

E.  B.  Butterworth,  197  Sparks  Street, 
contemplates  the  erection  of  apartments 
on  Cooper  Street.  Stucco  and  brick  ve- 
neer construction,  stone  foundation,  felt 
and  gravel  roofing.  Approximate  cost, 
$5,500. 

Quebec,  Que.  ,    ,      r-i       u 

Work  has  been  started  by  Cleophas 
Hamann,  96  St.  Bernard  Street,  on  the 
erection  of  a  residence  on  St.  Raphael 
Street,  estimated  to  cost  $6,000.  Bnck 
and  frame  construction,  concrete  found- 
ation, metal  and  asbestos  roofing. 

Michel  Bureau,  95  Canardiere  Road, 
is  considering  the  erection  of  a  residence 
at  Ninth  Street  and  Eighth  Street,  Lim- 
oilou,  estimated  to  cost  $7,000.  Brick 
and  frame  construction,  concrete  founda- 
tion, felt  and  gravel  roofing. 

Theodule  Bernier,  177  Eighth  Street, 
Limoilou,  has  commenced  the  erection 
of  a  residence  on  Fourth  Avenue,  Limoi- 


lou. Frame  and  brick  construction,  con- 
crete foundation,  metal  and  asbestos 
roofing.     Approximate  cost,   $5,000. 

The  erection  of  a  residence  on  St. 
Raphael  Street  has  been  commenced  by 
A.  Couture,  1121  St.  Valier  Street.  Frame 
and  brick  construction,  concrete  founda- 
tion, metal  and  asbestos  roofing.  Ap- 
proximate cost,  $4,000. 

David  Chevalier,  143  Ninth  Street,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $5,000.  Brick  and  frame 
construction,  concrete  foundation,  felt 
and  gravel  roofing. 

A  residence  is  being  built  on  Ninth  St., 
Limoilou,  for  Dame  G.  Moreau,  95  Fifth 
Street.  Brick  and  frame  construction, 
concrete  foundation,  fell  and  gravel  roof- 
ing,    listimated  cost,  $4,000. 

Toronto,  Ont. 

Joseph  Price,  136  Lee  Avenue,  has 
commenced  the  erection  of  six  residences 
on  Lee  Avenue,  estimated  to  cost  $6,000. 
Brick   construction. 

In  connection  with  the  residence  be- 
ing built  at  208  Albany  .\venue  by  T.  A. 
Dickens,  19  Edgewood  Crescent,  tenders 
are  being  received  for  plumbing,  plaster- 
ing, hot  air  heating,  drains  and  installa- 
tion of  gas  and  electric  work. 

Tenders  on  heating,  plumbing  and 
plastering  at  three  pairs  of  residences 
on  Prospect  Street  are  being  received 
by  C.  F.  McConnell,  167  Yonge  Street. 
Plans  at  Room  8,  107  Yonge  Street. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Marchmont  Road  for 
W.  H.  Wright,  40  Rosedale  Heights. 
Brick  construction,  stone  foundation. 
Estimated  cost,  $5,000. 

Tenders  for  plumbing  at  four  resi- 
dences on  Wolverleigh  Boulevard  are 
being  received  by  Orford  &  Hill,  90 
Church   Street. 

Verdun,  Que. 

G.  W.  Julien,  46  Second  Avenue,  has 
commenced  the  erection  of  six  flats  on 
Second  Avenue,  estimated  to  cost  $5,000. 
Encased  brick  construction,  felt  and 
gravel  roofing. 

GefTa  Denault,  968  Verdun  Avenue,  is 
building  three  flats  on  Joseph  Street, 
estimated  to  cost  $3,000.  Pressed  brick 
construction,   felt  and  gravel   roofing. 

CONTRACTS  AWARDED 

Halifax,  N.S. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  on  Larch  Street  by  the  Eastern  In- 
vestment Corporation,  Cragg  Building. 
Barrington  Street:— heating.  Longard 
Bros.,  213  Hollis  Street;  plumbing,  W.  S. 
Craig,  316  Upper  Water  Street;  elec- 
trical work,  J.  Starr  Son  &  Company, 
Limited,    Granville    Street. 

Hamilton,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
erected  on  Burris  Analon  Place  for  W. 
C.  Armstrong,  119  Hughson  Street:— 
plastering,  Hannaford  Bros.,  232  Robin- 
son Street;  painting,  Gibson  Bros..  47 
Frederick  Avenue;  heating,  R.  H.  Dow, 
15  Bay  Street  N.;  plumbing,  J.  Saynor, 
173  John  Street  S. 

The  contract  for  electrical  work  at  the 
residence  in  course  of  erection  on  Main 


Street  W.  for  Miss  M.  A.  Hardman  has 
been  awarded  to  L.  H.  Lander,  110  King 
Street  W. 

Montreal,  Que. 

The  contract  for  roofing  at  the  resi- 
dence being  built  by  S.  B.  White,  906 
Compte  Street,  has  been  let  to  D.  Nich- 
olson &  Company,  837  St.  Paul  Street. 

Hand  &  Pick,  609  Belmont  Avenue, 
Westmount,  have  commenced  the  erec- 
tion of  a  residence  for  J.  H.  Hand.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Approximate  cost, 
$8,000. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  First  Avenue  for  E. 
F.  Day,  240  First  Avenue,  has  been  let 
to  James  Patterson,  873  Somerset  St. 
Approximate  cost,  $5,500. 

Port  Elgin,  Ont. 

D.  Taylor,  Port  Elgin,  has  commenced 
the  erection  of  a  residence  for  Mrs.  W. 
Mitchell.  Frame  and  white  brick  con- 
struction, shingle  roofing.  Estimated 
cost,    $3,000. 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a  residence  on  St.  Charles  Street  for 

E.  Couturier,  Fourth  Avenue,  Limoilou. 
The  general  contract  has  been  let  to  J.  E. 
Boivin,  31  Sixth  Avenue,  Limoilou. 
Brick  and  frame  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Ap- 
proximate   cost,    $5,000. 

Sarnia,  Ont. 

The  following  contracts  have  been 
let  in  connection  with  the  residence  in 
course  of  erection  on  Vidal  Street  N. 
for  H.  M.  Poussette,  myi  Front  Street: 
— general  contract  and  carpentry,  W.  D. 
Shaw.     139    William    Street;     plastering, 

F.  Gutridge,  109  College  Avenue;  heat- 
ing, plumbing  and  electrical  work,  F. 
Lawson. 

Toronto,  Ont. 

In  connection  with  alterations  and  ad- 
ditions to  apartments  at  5  Dale  Ave- 
nue for  S.  Frank  Wilson,  the  carpentry 
contract  has  been  let  to  J.  D.  Young  & 
Son,  160  Rusholme  Road. 

Verdun,  Que. 

Antoine  Filiatrault,  393  Lasalle  Road. 
is  building  five  flats  on  Wilbrod  Street 
for  J.  Daigneault,  310  Wilbrod  Street. 
Encased  brick  construction,  felt  and 
gravel  roofing.     Estimated  cost,  $5,500. 

Work  has  been  started  on  the  erection 
of  three  flats  on  Third  Avenue  for  Leo- 
pold Marquet,  1106  Mount  Royal  Ave- 
nue, Montreal.  The  general  contract  has 
been  awarded  to  Alphonse  Jasoque,  473 
Third  Avenue,  Verdun.  Encased  brick 
construction,  felt  and  gravel  roofing. 
Approximate  cost,  $3,000. 

Power   Plants,   Electricity  and 
Telephones 

Brigden,  Ont. 

.\  by-law  providing  for  the  installa- 
tion of  an  engine,  dynamo  and  electric 
lighting  equipment  will  be  submitted  to 
the  ratepayers  on  September  20th.  Vil- 
lage Clerk,  C.  C.  Watson.  Estimated 
cost   of  work,   $3,500. 

Oakville,   Ont. 

The  Town  Council  are  considering  the 
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Horizontal  Belt  Driven  Turbine  Pump  supplied  the  Unlvertity  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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installation  of  a  lighting  system  on  Main 
Street.     Clerk,   W.   E.   M.   Crawley. 

Orangeville,  Ont. 

A  by-law  has  been  carried  providing 
for  the  purchase  of  the  plant  of  the  Pine 
River  Light  &  Power  Company,  Limit- 
ed, and  for  the  purchase  of  power  from 
tlie  Provincial  Hydro  Electric  Commis- 
sion.    Town  Clerk,  A.  A.  Hughson. 

Toronto,  Ont. 

The  Ontario  Hydro  Electric  Commis- 
sion, Continental  Life  Building,  have  au- 
thorized the  following  extensions  to  their 
lines: — Chatham  to  Oil  City.  25  miles; 
Granton  to  Kirkton  and  Exeter,  25  miles; 
Lucan   to  Ailsa   Craig.   10  miles. 

CONTRACTS  AWARDED 

Beverly  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  installation  of  a  hydro- 
electric system  to  Thomas  Hull,  Lynden, 
at  $4,495. 

Bredenbury,  Sask. 

The  Bredenbury  Northern  Rural  Tele- 
phone Company  have  let  the  contract 
for  the  construction  of  their  system  to 
Loptson   &  Svienson,   Bredenbury. 

Mount  Forest,  Ont. 

The  contract  for  the  construction  of 
an  extension  to  the  Mount  Forest  Rural 
Telephone  Company's  system  has  been 
let  to  E.  A.  O'Brien,  Melfort.  Approxi- 
mate cost,  $6,500. 


Fires 

Cape  Traverse,  P.E.I. 

Lord  &  Company's  store  has  been 
entirely  destroyed  by  Ire.  Loss  is  part- 
ly covered  by  insurance. 

Carnegie,  Man. 

Fire  has  completely  destroyed  a  store 
and  residence  belonging  to  A.  Pierson, 
Brandon,  and  occupied  by  F.  Hill.  Loss 
about   $4,000. 

Cataract,  Ont. 

Fire  has  totally  destroyed  a  barn,  the 
property  of  Johnston  Gibson.  The  loss 
is  partially  covered  by   insurance. 

Colborne,  Ont. 

.\  business  block  owned  by  F.  A. 
Philp  has  been  completely  destroyed  by 
Ire.  Tenants,  Cowie  Hardware  &  Plumb- 
ing Company,  Tool  &  Simmons,  flour 
and  feed  merchants,  and  Thomas  Cro- 
thers,   nurseryman.      Loss   unknown. 

Cowansville,  Que. 

Fire  has  destroyed  the  store  and  resi- 
dence belonging  to  William  Oliver.  Loss, 
$15,000,    partially    covered    by    insurance. 

Douglasburgh,   Que. 

H.  McH.  McNeil's  butter  factory 
has  been  destroyed  by  fire.  Loss,  $6.- 
000,  covered  by  insurance.  Owner  will 
rebuild. 

Fernie,  B.C. 

The  residence  of  D.  Griffiths.  Victoria 
Avenue  N..  has  been  completely  des- 
troyed by  fire.  Loss  is  partly  covered 
by  insurance. 

Fonthill,  Ont. 

Fire  has  destroyed  a  barn  and  thresh- 
ing outfit   owned  by   Lawrence   Haist. 

Giffard,  Que. 
A  residence  belonging  to  A,  A.  Can- 


tin,  555  St.  Valier  Street,  Quebec,  has 
been  destroyed  by  fire.  Owner  will  re- 
build next  spring. 

Merriton,  Ont. 

The  store  and  residence  of  R.  Boucock 
have  been  entirely  destroyed  by  fire. 
Loss  partly  covered  by  insurance. 

Moncton,  N.B. 

Fire  has  destroyed  the  Curling  Rink. 
Mark's  Carriage  Factory,  No.  1  Fire 
Station,  Lea  Reade's  Livery  Stables  and 
other  business  premises.  Loss,  $50,000. 
insurance  about  $18,000. 

Moose  Jaw,  Sask. 

The  Skating  Rink  at  Crescent  Park, 
owned  by  G.  K.  Smith.  12  Langdon 
Crescent,  has  been  destroyed  by  fire. 
Loss.  $7,000,  fully  covered  by  insurance. 
Owner  may  rebuild  on  another  site. 

North  Vancouver,   B.C. 

The  residence  of  J.  Blow.  Seventeenth 
Street  W.,  has  been  partially  destroyed 
by  fire.  The  loss  is  partly  covered  by 
insurance. 

Petrolia,  Ont. 

Fire  has  completely  destroyed  the 
pumping  plant  of  J.  &  J.  Kerr  Company, 
Tank  Street. 

Rockland,  Ont. 

A  store  and  four  residences,  the  pro- 
perty of  J.  Baulne,  have  been  destroyed 
by  fire.     Loss.  $25,000;  insurance,  $12,000. 

St.  Laurent,  Que. 

Fire  has  destroyed  two  residences,  the 
property  of  W.  Bonneau  and  N.  Taille- 
fer.      Loss,  $8,000.     Owners  will   rebuild. 

St.  Mary's  Prairie,  B.C. 

George  P.  Tisdale's  farm  buildings 
have  been  totally  destroyed  by  fire.  Loss 
unknown. 

Toronto,  Ont. 

The  roof  of  St.  Francis  Roman  Cath- 
olic Church.  Grace  and  Arthur  Streets, 
has  l)een  badly  damaged  by  fire,  and  the 
organ  entirely  destroyed.  The  loss  is 
estimated  at  $10,000.  Pastor,  Rev.  W. 
L.  McCann,  15  Grace  Street. 

Vancouver,  B.  C. 

Fire  has  destroyed  a  residence  at 
Shaughnessy  Heights,  belonging  to  E. 
\V.  McLean,  ICiS  .\ngus  .Avenue.  Loss 
about  $5,000. 

A  store  belonging  to  A.  R.  McUongall. 
Fifteenth  Avende  and  Kingsway.  has 
been  destroyed  by  fire.  Loss,  $5,000, 
partially  covered  by  insurance. 

Winnipeg,  Man. 

A  business  l)lock  on  Bannatyne  Ave- 
nue has  been  gutted  by  fire.  The  fol- 
lowing losses  were  sustained: — Bright  & 
Johnston,  owners,  Bannatyne  Avenue. 
$25,000;  A.  Bright  &  Son,  $80,000;  A.  L. 
MacKenzie  &  Company.  $25,000;  Jolibin 
Martin  Company,  $15,000;  Mantel  Lamp 
Company,  $6,000. 

Fire  has  destroyed  the  restaurant 
owned  by  Frank  Restivo.  347  McDermott 
Avenue.  Loss  on  building  and  stock. 
$65,000,  partly  covered  by  insurance. 


paint,    plumbing    fixtures,      steel      tanks, 
eavetrough,   porch   and  balcony  designs. 

Cap  au  Corbeau,  Ont. 

Tenders  on  the  construction  of  a  wood- 
en lighthouse  will  be  received  until  noon, 
.Soptemljer  27th.  by  A.  Johnston,  Min- 
ister of  Marine  and  Fisheries,  Ottawa. 
Plans  and  specifications  at  the  Post 
Offices.  Cap  au  Corbeau.  Bale  St.  Paul. 
Les  Eboulements,  La  Malbaic  and  at  the 
Department. 

Hamilton,  Ont. 

The  Brayley  Nicholson  Company,  61 
Proctor  Street,  are  in  the  market  for 
concrete  machinery,  and  desire  prices, 
catalogues,  etc. 

Lachine.  Que. 

The  Fournier  Company,  Limited,  are 
receiving  prices,  catalogues  and  other  in- 
formation with  regard  to  hoisting  ap- 
l)aratus.  fire  escapes,  fireproof  doors,  sky- 
lights and  phimhing  fixtures. 

Redners,  Sask. 

The  Imperial  Oil  Company  intend  to 
erect  a  number  of  tanks  this  fall. 

Wallaceburg,  Ont. 

The  Imperial  Oil  Company  propose 
to  erect  two  tanks,  with  a  capacity  of 
8,000  gallons  each.  Head  office  of  com- 
pany, Toronto. 


Miscellaneous 

Brigden,  Ont. 

C.  A.  Smith  is  receiving  prices,  cata- 
logues and  other  information  with  regard 
to  brick,  glass,  hardwood  flooring,  wood 


Trade  Conditions  in  Italy 

The  May  "Bulletin  of  the  British 
Chamber  of  Commerce  for  Italy"  con- 
tains a  precis  of  articles  which  have  ap- 
peared in  the  Italian  press  on  the  sub- 
ject of  United  Kingdom  trade  with  Italy. 
It  is  stated  that  the  Italian  market  of- 
fers an  excellent  opening  for  m'anufac- 
tured  goods  which  only  two  countries 
are  able  to  supply — the  United  Kingdom 
and  Germany — and,  in  view  of  the  ob- 
stacles in  the  latter's  way,  sales  will  be 
easier  for  the  former.  German  penetra- 
tion in  Italy  represented  a  masterpiece 
of  ability  and  patience.  German  firms 
endeavored  to  adapt  their  goods  to  the 
needs  of  the  market,  and  also  their  prices 
and  terms;  they  used  more  especially 
the  efficacious  arm  of  cheapness,  to 
whicli  they  united  the  not  less  efficacious 
one  of  easy  methods  of  payment,  not 
only  for  the  articles  of  direct  consump- 
tion, but  also  in  the  larger  fields  of  in- 
strun\cnts  of  production.  Italian  manu- 
facturers desirous  of  widening  out  or  per- 
fect ing  their  plant  obtained  not  only  un- 
usu;il  credit  terms  from  German  firms, 
but  also  practical  assistance  in  the 
mounting  and  working  of  machinery. 

In  1913  Germany  was  already  reaping 
the'  fruits  of  her  methods;  in  1895  she 
held  a  modest  position  among  the  na- 
tions exporting  to  Italy;  in  1913.  one  year 
before  the  war.  she  had  attained  abso- 
lute pre-eminence  with  total  sales  valued 
at  603,000.000  lire,  leaving  the  United 
Kingdom  behind  with  a  total  of  only 
.''ill 1. 000. 000  lire.  On  the  outbreak  of  war 
British  merchants  at  once  thought  of 
capturing  neutral  markets,  and  amongst 
thi  se  the  Italian  market,  where  Ger- 
many's hold  seemed  to  be  relaxing.  The 
incitement  came  at  the  right  moment, 
but  attempts  on  the  part  of  British  manu- 
facturers and  merchants  have  not.  so  far, 
been  very  successful,  because  they  have 
not  been  able  to  get  over  their  spirit  of 
conservatism,  which  leads  them  to  per- 
sist in  comriiercial  customs  which  are 
dilFicult  to  reconcile  with  the  exigencies 
of   the   Italian   market. 
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^^m^          i                   I    1^    MTA^».co  .aa»  The  Licensing  of  Engineers 

M^^'WyTll^Skf^n     m^i^^^\W^  TXa    letter  published   in    this  issue,    Prof.    C.    R. 

■  I    1 1  I  I  I  OWl    l\L.l    I  11    1 1  I       '*'"""*''•  "f  ^'^^^  L'niversity  of  Toronto,  calls  atten- 

m\_^  §  E  1»E  ^*                Jt  J^^'^^i  %E  -^     tion  to  the  ^rowin^f  importance  of  the  question 

^^^^                                   ,             i^          ,  of  licen.sinjj  engineers.     He  refers    to    develop- 

-^pTlAinpprirjA     KfVlf^W"  ments  in  the  State  of  Illinois,  where  a  law  has  been 

V    J_^X1.^11XV,V,I  ItA^     AVV^TX^TT  passed  reqiiirin>r  structural  engineers  to  obtain  State 

licenses.     It  has  been  pointed  out  that  the  Structural 

„ ^    ,   „,   ■       ■      ,  Engineers  l.icense  Law  just  enacted  in  lUinois  is  the 

Published  Each  Wednesday  by  first  interference  by  State  leRislation  with  general  en- 

HUGH   G.   Maclean,  LIMITED  gineerinK  work.     Hitherto  an  engineer  hailing  from 

r.oston,   Philadelphia,  Chicago,  or  San  Francisco  has 

HUGH  C.  MacLEAN,  Winnipeg,  President.  l)een  free  to  carry  on  profe.ssional  work  anywhere  in 

THOMAS  S.  YOUNG,  General  Manager.  the  States.     Hereafter,  on  every  .structure  erected  in 

HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  '''^"  -^tate  of  Illinois  important  enough  to  require  the 

Telephone  A.  2700  services  of  a  structural  engineer  in  any  capacity  up«jn 

. its  design  and  construction,  that  engineer  must  have 

MONTREAL  -  Telephone  Main  8299  -  119  Board  of  Trade  :i  State  license. 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  '    As  hearing  upon    Prof.   Young's   letter,  it   may   be 

VANCOUVER    -    Tel.  Seymour  2013    -     Hutchison  Block  interesting  to  consider  the  Illinois  .situation  briefly.  At 

NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building  present   it  is  not  difficult   to  obtain  a  license  in  that 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  State.     .Any  resident  of  Illinois  now  practising  struc- 

LONDON,  ENG. 16  Regent  St.  S.W.  f'^al  engineering  may  be  licensed   without   examina- 

ticjii  on  payment  of  a  fee  of  $50.    Each  applicant  is  re- 

SUBSCRIPTION  RATES  c|uired  to  show  (a)  that  at  the  time  of  the  taking  effect 

Canada  and  Great  Britain,  $2.00.    U.  S.  and  Foreign,  $3.00.  of  this  Act  he  was  actually  engaged  in  the  practice 

Single  copies  10  cents  of   structural   engineering  in   this  State,  and  did   not 

— apply  for  license  luider  Section  .^  of  this  .\ct.  in  which 

Authorized  by  the  Postmaster  General  (or  Canada,  for  transmission  as  ^.j^^^j.    |,g    j^    entitled    to    examination    without    regard    to 

second    class    matter.  .                                                      .                           T         . 

Entered  as   second   class  matter   July  IRth,   1914,   at    the   Postoffice   at  the    miiril)er    ol    years    he    liaS    practised,    or,     (b)     that 

Buffalo,   N.Y.,  under  the  Act  of  Congress  o(  March  3,  ISTO. ^^.j^,^j,^    ^^^   ^^^^^   p^j^^^   ^^^   ,^j^   application   he   has  prac- 

Alphabetlcal  Index  of  Advertisers  ^'^'^^^  structural  engineering  in  .some  State  or  territory 

Pa^e  18  of  the  United  States,  or  in  some  foreign  country  for 

not  less  than  six  jears,  during  at  least  two  full  years 

Vol.  29                           September  22,  1915                         No.  38  of  which  he  shall  have  been  in  responsible  charge  of 
— work  as  the  principal  or  assistant,  or.  (c)  that  withui 

Princioal   Contents  ''^^"  y^'^^^  '^'^  ^^'"^^  Ijursucd  a  course  of  study  and  train- 

Page  '",1;  i'>  the  theory  and  ])ractice  of  structural  engincer- 

The  Licen.sing  of  Engineers »''  '"g  f""'  the  period  of  not  less  than  six  years  in  the 

, ,                                                      „.„  eiuplov  or  under  the  sujiervision  of  one  or  more  prac- 

The  Lnen.ploynicnt  Problem 9.8  (j^j,,^, "  structural   engineers,   during   at    least   two   full 

The  Rol)ert  Simpson  Company's  Reply 979  years  of  which  he  has  been  in  charge  of  work. 

\>            1   A\;    1       Ti      n„=o;K;t:..,  „f   Ti,.,;r   F,-r,nrvr.iir  .AppHcaiits  wlio  liavc  graduatcd  from  a  college  or 

Municipal    Works — 1  he    1  ossil)iiity   ot     1  lieir    Kcononiic  ■       ,      r                                       ■,         <   ,         ,       ,          ,  "     , 

school  of  eiigineenng  considered  by  the  board  to  be 

Execution j,^  jjood  standing,  requiring  a  course  of  study  not  less 

iiy  K.  O.  Wynne-Roberts  than  four  years,  during  at  least  thirty  weeks  in  each 

Letters  to  the  Editor "'81  year,  .shall  be  credited  to  two  years  upon  the  six-year 

,,  .,     ,     f   r  .•      ,        /-   ,    :.„  „f  c„,.,.rc                        <iHt  period  required  above.     If  the  result  of  the  e.xamina- 

Mcthod   of    Estimating   Capacity   of  Sewers    9S.!  1                   \-  i     ^          ^                •      •»        r  .1      1         j         j 

tujii  be  satisfactory  to  a  majority  of  the  board  under 

Architects  and  Modern  Construction 18.!  j^^  ^^^^^^^  ^^^  .secretary  shall,  upon  payment  by  the  ap- 

The  Design  and  Construction  of  a  Unit-Cast  Mill  Build-  plicaiit  of  $30.  issue  a  license  to  practise  .structural  en- 

ing  at  Victoria,  11  C nS-'  .s^inccriug  in  this  State. 

I'.ngineers   not   residents   of    Illinois   who   wish   to 

.Surface  Finishing  for  Concrete                                                -  practice  .structural  engineering  within  that  Slate  mu.st 

Steel  Over  Two  Hundred  Years  Old 98T  apparently  be  jJrepared  to  take  an  examination  before 

,,     .             r       11    1          11-    1                                              o««  the  board,  no  matter  how  extensive  their  experience. 

Equipment   for   Highway    Work    "•'«»  ,.                  ,                 ,.            .•  .,       i 

according  to  the  wording  ot  the  law. 

The  Design  and  Construction  of  a  Large  Sewage  Treat-  There  is  indeed  a  clau.se  Jierniitting  the  State  Board 

nient  Plant !•'•>'  of  Ivxaminers  in  its  di.scretion  to  issue  an   Illinois  li- 

....        .     .,,         ...                                                „,,,  cense  without  examination  to  structural  engineers  who 

Canvas  An   Duct   in    1  unnclluis "'J4  .             j          1       ..u     1              c               .1         Jl   . 

are  licensed  under  the  laws  ot  any  other  State  or  ter- 

Rerolling  Rail  Steel                                                                   '••*'■*  ritory.  or  of  any  foreign  country,  providing  such  en- 
Experiences  in  Calking  Joints  in  Water  Mains 995  gincers  have  received  licenses  in  their  home  State  un- 

,     ...          .  ,  dcr  a  law  as  stringent  as  the  Illinois  law.    .\s  there  are 

Officially-Recommended    Spelling  and  Del.nitmns  of  Im-       ^  ^^^^  ^^.^^^.^   ^^.,^j^.,^   ,^^^.^  ^^^^^  j^^.^^  ^j^j^  ^^^^^  j^  ^^  ^^^ 

portani    Road-Building  Terms                                          997  present  importance. 

The  Bu.siness  Kolati.Mi  Between  C<inlractor  and  Engineer  999  I'nder    this    law.    railway    companies    which    have 

bridges  or  stations  to  construct  or  repair  in    Illinois 

Constructural  News  nuist  have  the  engineering  work  done  by  an  engineer 

Personal  Mention K^'^s  licensed  under  the  State  law.     If  the  company's  own 
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bridge  engineer  resides  in  some  other  State,  he  will 
have  to  go  to  Illinois  and  take  an  examination  or  re- 
linquish responsibility  for  the  work  to  someone  else. 
A  manufacturing  corporation  may  have  plants  in  sev- 
eral different  States  and  be  accustomed  to  carry  on 
repairs  and  enlargements  from  its  general  offices.  If 
it  wants  to  do  any  work  on  a  plant  located  in  Illinois, 
however,  the  engineer  at  the  head  office  will  need  an 
Illinois  license  or  will  have  to  engage  some  engineer 
resident  in  Illinois  to  do  the  work. 

It  is  possible  that  restrictive  measures  of  this  kind 
make  for  the  more  general  requirement  of  engineering 
skill  in  structural  design,  but,  as  Professor  Young 
points  out,  they  do  not  constitute  a  guarantee  that 
only  first-class  engineers  practise  the  profession. 
Moreover,  as  will  easily  be  seen  by  the  Illinois  meas- 
use,  in  adopting  this  method  of  promoting  the  idea  of 
greater  skill  in  engineering  the  profession  receives 
a  set-back  in  many  other  ways.  It  Would  be  most  un- 
fortunate if  everyone  dabbling  in  engineering  work 
at  a  time  such  a  measure  were  passed  in  Ontario  re- 
ceived the  hall-mark  of  a  license  without  even  the 
unsatisfactory  test  of  an  examination  to  support  his 
claims. 

We  cannot  think  that  the  interests  of  either  the 
engineering  profession  or  the  public  will  be  promoted 
by  establishing  provincial  boundaries  for  professional 
practice. 


Why  They  Lost 

IT  appears  that  contractors  still  have  something  to 
learn  about  contracts  and  specifications.  Three 
separate  examples,  representing  different  phases 
of  this  ignorance  or  disregard  have  come  to  our 
attention  recently.  In  the  first  case  a  contractor,  bid- 
ding on  the  construction  of  a  supply  house  for  a  west- 
ern city,  would  have  secured  the  contract,  but  for  two 
omissions.  His  bid  was  the  lowest,  but  it  came  in 
after  the  time  specified  in  the  advertisement  and  was 
opened  only  through  the  courtesy  of  the  other  bid- 
ders. It  was  then  found  that  no  certified  check  was 
enclosed  as  required  and  the  contract  was  awarded 
to  the  next  lowest  bidder.  It  is  only  too  easy  to  find 
other  examples  of  this  sort.  A  little  care  in  reading 
the  advertisement  and  in  complying  with  its  require- 
ments to  the  letter  would  have  secured  this  contract. 

In  the  second  case,  the  contract  for  a  sewer  job 
was  awarded  to  a  certain  contractor.  It  was  later  dis- 
covered that  the  time  limit  had  been  changed  in  this 
contract  from  sixty  days,  as  provided  in  the  specifi- 
cations, to  ninety  days.  After  a  warm  discussion,  the 
Board  of  Public  Works  rescinded  the  contract  and 
decided  to  readvertise  for  bids.  The  contractor  ex- 
plained his  action  by  saying  that  it  would  have  been 
impossible  to  complete  the  work  in  sixty  days.  He 
was  answered  by  the  statement  that  the  board  had 
never  taken  advantage  of  the  time  clause  where  it  was 
seen  that  the  contractor  was  doing  the  fair  thing  and 
trying  to  complete  his  job.  In  this  case  the  contractor 
trifled  with  the  specifications  and  will  suffer  in  con- 
sequence. He  not  only  loses  his  contract,  but  has  al- 
ready ordered  his  material  and  had  some  of  it  on  the 
ground. 

The  third  case  is  one  of  disregard  of  the  specifica- 
tions in  doing  the  work.  A  Detroit  contractor,  in 
building  a  brick  chimney  for  a  high  school  building, 
used  standard  instead  of  the  radius  brick  which  the 
specifications  required.  A  movement  is  on  foot  to  re- 
quire him  to  tear  the  stack  down  and  rebuild  it  accord- 


ing to  specifications.  This  contractor  will  probably 
lose  not  only  the  entire  cost  of  the  first  job,  but  the 
cost  of  razing  the  chimney  as  well. 

These  three  cases  represent  very  different  condi- 
tions. The  first  is  pure  carelessness,  which  can  injure 
only  the  contractor  himself.  The  other  two  carry 
some  taint  of  "sharp  practice."  If  contractors  will 
learn  to  be  careful  in  preparing  their  bids  to  secure 
contracts  and  in  following  specifications  after  they 
have  secured  them,  they  will  have  fewer  causes  for 
vain  regrets  and  lost  labor. 


The  Unemployment  Problem 

Tlili  story  which  became  current  a  few  weeks 
ago  to  the  effect  that  the  Union  of  Cana- 
dian Municipalities  was  about  to  demand 
from  the  Ottawa  Government  the  power 
for  municipalities  to  make  loans  to  industries  whicii 
have  l)een  refused  accommodation  by  the  banks 
appears  to  be  distinctly  apocryphal,  observes  The 
Financial    Times    editorially.  Perhaps    it    should 

never  have  received  as  much  attention  as  it  did, 
seeing  that  no  such  power  could  possibly  be  granted 
by  the  Dominion  Government  whether  it  wanted 
to  or  not ;  but  there  are  plenty  of  municipalities 
which  are  quite  equal  to  applying  not  only  for 
w^hat  is  not  good  for  them,  but  also  for  what  cannot 
constitutionally  be  granted  them,  so  that  the  tale  did 
not  appear  as  unreasonable  as  it  might  have  done. 
All  that  was  really  done  in  this  particular  direction 
(that  is  to  say,  in  regard  to  the  financial  assisting  of 
industries),  was  the  adoption  of  a  resolution  asking 
"that  the  Dominion  Government  be  respectfully  re- 
quested to  take  such  further  means  as  may  be  within 
their  power  to  obtain  for  Canadian  manufacturers  the 
manufacturing  of  war  material  and  equipment  for  the 
Allied  troops,  and  to  make  arrangements  at  as  early 
a  date  as  possible."  This  very  moderate  and  univer- 
sally acceptable  program  is  all  that  the  Union  would 
commit  itself  to  after  a  lively  harangue  by  Mayor 
Stevenson  of  London,  Ont.,  to  the  effect  that  an  im- 
mense order  for  rifles  had  been  refused  by  manufac- 
turers in  his  city  because  of  lack  of  the  necessary 
machinery,  and  that  the  Government  should  have  al- 
lowed this  machinery  to  enter  the  country  free  of 
duty  and  even  have  purchased  the  machinery  with 
public  money  and  loaned  it  to  the  London  manufac- 
turers at  a  price. 

The  general  belief  among  business  men,  a  belief 
which  is  fully  supported  by  observation  of  conditions 
in  Montreal  and  other  large  cities,  is  that  unemploy- 
ment is  not  nearly  as  serious  as  some  interested  par- 
ties would  have  it  supposed,  and  that  it  consists  very 
largely  of  the  noisy  and  obnoxious  unemployable.  It 
is  a  universal  experience  of  social  workers  and  econ- 
omic students  that  following  upon  a  period  of  real 
unemployment  and  hardship,  the  sufferings  resulting 
from  which  are  largely  unobserved  because  the  pul)- 
lic  attention  has  not  been  attracted  to  the  subject  and 
the  victims  do  not  themselves  realize  that  they  are 
suffering  from  a  general  economic  condition,  there 
comes  a  time  when  the  I-Won't-Work  comes  out  of 
his  lair  and  boldly  demands  of  the  charitable  socie- 
ties, of  the  police  and  of  the  pedestrian  in  the  street 
that  he  be  supported  by  donations.  By  the  time  this 
(jccurs  the  real  victim  of  unemployment,  who  has 
been  conducting  a  genuine  search  for  jobs  in  the 
meanwhile,  has  usuallv  gone  back  to  work. 
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Ei|lri-*lor*y  R*tafnrcad  C*acr«l«  Buildinf  now    in    routi. 


CmXumm  Tm  Hiifil  tlitmti  (XM.M*>  S«mm  FmI  W  Rhv 


r.«    4lh   A«nu.   .«d    Br„.d    S.««.  REGINA,      SASK.  Sp^.,  U^iTCi   W«i 

7//£  ROBERT  SIMPSON  COMPANY,  LIMITED 


Our  Bt*   PtT]  uJ  WinUr  C'lUlAfa*.  b«Mdn  biia<  n 

paUuiuaD   ij>tfnhr*  ami  ill^uiralii  t<rut(    ' 

ma  tpparrl,  prnnoal  tod  |>4iM>hulil  n^nnilH     Tuur  anVr  n  <h>pr*il  vilk 


The  Robert  Simpson  Company's  Reply 


WHEN  we  penned  the  editorial  article  "I'at- 
riotism  in  Avvardinj^  Contracts"  (Contract 
Record,  August  25)  protesting  agiiinst  the 
action  of  The  Robert  Simpson  Company  in 
awarding  a  contract  for  a  half-million  dollar  building 
in  Rcgina  to  a  Chicago  firm  we  thought  it  only  fair 
to  give  the  other  side  a  fair  field,  and  so  we  sent  the 
Simpson  Company  the  following  letter: — 

Dear  Sirs, 

We  have  received  from  a  iniinbcr  of  prominent  Cana- 
dian contractors  letters  in  which  strong  exception  is  taken 
to  your  award  of  the  contract  for  your  Regina  building  to 
a  Chicago  firm.  It  is  freely  stated  tliat  your  company 
made  no  efTort  to  give  proper  publicity  to  the  work  in 
Canada  or  to  secure  bids  from  the  leading  building  con- 
cerns in  this  country.  On  the  face  of  it  this  is  a  strangely 
inconsistent  action  on  the  part  of  a  departmental  store, 
which  should  be  the  first  to  recognize  its  duty  to  Canadians 
at  a  time  when  business  and  employment  are  at  such  a 
premium.  . 

V\c  propose  to  publish  tlie  letters  in  an  early  issue, 
but  we  feel  that  it  is  only  right  to  give  you  an  opportunity 
ol  explaining  tlie  situation  if  you  care  to  do  so.  W'ithout 
such  explanation  grave  misunderstandings  are  likely  to  arise, 
and  we  can  assure  you  that  \vc  have  no  desire  to  foster 
these. 

It  may  be  well  for  us  to  direct  your  attention  to  an 
editorial  article  published  in  our  issue  of  August  25,  in 
which  we  took  strong  exception  to  the  action  of  your  com- 
pany. For  your  convenience  wo  enclose  a  proof  of  the 
article. 

Yours  truly. 


No  communication  having  been  received  by  u> 
from  the  Simpson  Company,  it  is  fair  to  assume  that 
their  reply  is  contained  in  the  half-page  advertise- 
ment published  in  the  Toronto  Mail  and  ICmpire  of 
September  11,  and  reprodticed  above.  In  the  ordinary 
way  the  advertisement  would  call  for  little  comment, 
but  it  is  not  customary  for  departmental  stores  to 
advertise  their  contractors  immediately  beneath  their 
own  name.  Neither  is  it  customary  for  Chicago  firms 
to  pick  up  contracts  of  this  magnitude  one  day  and 
adopt  the  style  of  a  Canadian  firm  the  next  .  .  .  But, 
in  any  event — think  of  it,  O  ye  gods! — "The  Wells 
brothers  Company  of  Canada.  Limited!"  It  is  enough 
to  make  many  of  our  contracting  friends  who  have 
gone  to  their  rest  of  late  years  turn  in  their  graves. 
"Of  Canada,  Limited !"  What  smug  devices  are  af- 
forded for  pulling  the  wool  over  the  eyes  of  the  man 
in  the  street! 

In  the  ]iaragraph  at  the  bottom  of  the  advertise- 
ment The  Robert  Simpson  Company  stand  for  the 
following  trite  sentence: — "W<  guarantee  satisfac- 
tion, or  you  get  your  money  back."  Not  all  of  it, 
surely !  Some  of  it  must  go  to  that  well-known 
Chicago  firm.  Wells  Brothers  Company  of  Canada, 
Limited.  

Tests  of  California  glazed  cement  pipe  now  used 
in  the  construction  of  the  Long  Beach  sewer  system 
have  just  been  made  and  show  excellent  results. 
Broken  pieces  of  30-in.  cement  sewer  pi|>e,  immersed 
in  water  for  a  period  of  24  hours  were  found  at  the 
end  of  that  time  to  have  absorbed  of  moisture  less  than 
two  per  cent,  of  their  weight. 
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Municipal  Works — The  Possibility  of  Their  Economic 

Execution 


By  R.  O.  Wynne-Roberts,  Consulting  Engineer,  Toronto. 


IT  is  strange  that  when  work  in  ahnost  every  line  is 
plentiful,  with  prices  of  materials  and  labor  at 
high-water  mark,  and  contractors'  profits  on  a 
generous  scale,  municipal  authorities,  as  a  rule, 
are  infected  with  the  contagious  spirit  of  enterprise, 
and  they  also  decide  on  schemes  which  are  deemed 
necessary  for  their  cities  and  add  their  quota  to  the  pre- 
vailing abundance  of  work.  The  reason  for  this  is 
generally  the  cheapness  of  money.  Debentures  are  in 
demand  at  attractive  figures.  Aldermen  are  as  human 
as  the  rest  of  mankind,  so  that  when  they  see  the 
credit  of  their  city  standing  high  in  the  estimation  of 
the  investors,  and  when  money  is  obtained  with  con- 
siderable facility,  they  follow  the  natural  tendency  to 
"spend  when  you  can."  This,  however,  is  not  the  best 
policy,  for  the  ratepayers  at  these  times  pay  for  the 
work  at  top-notch  prices,  whereas  if  the  work  were 
carried  out  more  steadily  it  would  cost  less  and  the 
men  would  be  more  regularly  employed.  Events  of 
this  kind  are  not  uncommon  or  local,  whilst  the  results 
are  always  the  same. 

It  is  most  commendable  that  public  spirit  should 
be  well  established,  that  cities  should  carry  out  works 
which  are  necessary  for  the  welfare  of  the  people  and 
add  to  the  attractiveness  of  the  place  from  a  resi- 
dential and  commercial  point  of  view.  Cities  must 
progress :  there  is  no  time  in  their  history  when  stag- 
nation is  good.  Ordinary  business  may  be  brisk  or 
slack,  but  city  work,  like  the  babbling  brook,  should 
go  on  steadily  for  ever.  That  is  one  fundamental 
method  of  securing  economy  and  efficiency,  or  more 
correctly  expressed,  efficient  economy. 

When  ordinary  business  is  poor  and  profits  are 
near  the  vanishing  point,  public  spirit  tends  to  be  less 
pronounced.  If  the  business  men  are  not  turning  over 
the  same  amount  of  money  as  in  good  times  they  nat- 
urally reduce  the  expense  if  possible.  In  city  affairs 
this  should  hardly  be  necessary,  because  there  should 
not  be  undue  expansion  of  city  work  in  excellent  times 
to  warrant  an  appreciable  reduction  in  poor  times. 
But  the  usual  attitude  is  to  cut  out  new  works — when 
they  would  be  so  helpful  in  many  ways.  Debentures 
may  not  be  so  saleable  in  slack  times,  and  the  amounts 
offered  for  them  may  be  thought  too  low,  or  the  in- 
terest demanded  inay  be  considered  too  high. 

We  are  now  passing  through  a  crisis  such  as  has 
never  before  been  experienced — and  it  is  hoped  will 
never  be  experienced  again.  It  demands  of  the  people 
strong  nerves,  stout  hearts,  abundant  faith,  and  strenu- 
ous energy. 

Canadian  cities  have  felt. the  pinch  of  the  depres- 
sion, but  when  the  conditions  are  compared  with  those 
in  cities  in  other  lands,  even  in  neutral  countries,  it 
will  be  found  that  Canadian  cities  have  not,  as  a  rule, 
been  as  aeriously  aft'ected  by  the  war  and  the  de- 
pression. Supposing,  however,  that  condition  had  been 
even  worse  here  than  in  other  countries,  it  would  still 
be  incumbent  on  the  city  authoities  to  consider  the 
unemployed,  and  the  effect  of  unemployment  on  local 
business  and  the  morale  of  the  community. 

The  position  is  more  satisfactory  than  it  would 
appear  to  be  at  first  sight.  While  the  interest  on  de- 
bentures has  gone  up  from  one-half  to  one  per  cent.. 


or  say  an  average  of  three-quarters  per  cent.,  the  prices 
c;f  materials  have  drop])ed  considerably.  Sewer  pipes 
in  Toronto  cost  about  32  per  cent,  less  in  1915  than  in 
1914;  bricks  have  been  reduced  about  33  per  cent.; 
masons'  work  costs  about  26  per  cent,  less  than  in 
1913 ;  labor  is  cheaper  and  contractors  figure  much 
more  closely.  It  is  reasonable  to  anticipate  that  there 
will  be  more  or  less  relative  reductions  elsewhere. 
Where  materials  have  to  be  hauled  a  long  distance 
by  rail,  the  reduction  may  not  be  so  appreciable,  be- 
cause the  cost  of  railway  haulage  will  remain  the  same 
and  oft-times  such  cost  exceeds  the  price  of  the  ma- 
terials. Though  there  tnay  be  some  things  that  cost 
the  same  or  slightly  more  to-day,  still,  taking  every- 
thing into  consideration,  it  may  be  reckoned  that  the 
reduction  in  cost  of  labor  and  materials  will  be  at  least 
twenty  per  cent. 

The  question  now  is  whether  municipal  authori- 
ties would  suffer  or  gain  financially  if  they  carried 
out  new  works  on  a  reasonable  scale  at  the  present 
time. 

Sup])osing  that  a  certain  work  would  cost  in  or- 
dinary times  about  $50,000;  then  if  it  is  carried  out 
now  the  cost  would  be  about  $40,000 — there  would  be 
a  saving  of,  say,  20  per  cent,  or  $10,000  on  the  job. 
If  the  sum  of  $10,000  was  invested  at  5}i  per  cent, 
compound  interest  for  thirty  years,  by  that  time  it 
would  have  increased  to  about  $53,880.  But  the  city 
would  borrow  only  $40,000  and  this  at  5^  per  cent, 
would  represent  $2,300  per  annum  in  interest.  The 
interest  in  normal  times  was  only  5  per  cent.,  so  that 
there  would  be  an  extra  ^  per  cent,  to  pay  now  or 
$300  per  annum.  The  value  of  this  annual  sum  com- 
pounded at  S'/i  per  cent,  for  thirty  years  would  be 
about  $24,300.  In  thirty  years,  therefore,  the  city 
would  lose  about  $24,300  in  capitalized  interest  and 
gain  $53,880  in  the  capitalized  saving,  a  difference  of 
about  $30,000  to  the  good  of  the  ratepayers. 

This  transaction  can  be  expressed  in  another  way. 
The  saving  on  the  job  would  be  $10,000,  but  the  city 
would  have  to  pay  $300  extra  interest  each  year  for 
thirty  years.  The  debenture  buyer  would  no  doubt  be 
willing  to  accept  payment  of  this  debt  now  and  thus 
relieve  the  city  of  further  liabilities.  This  equity 
would  be  worth  about  $4,200;  so  by  commuting  the 
liability  in  this  way  the  city  would  pay  $4,200  to  save 
$10,000.  This  is  a  practical  economy,  as  it  represents 
over  14  per  cent.,  or  $40,000.  There  is  ample  margin 
for  deductions  if  the  estimate  is  considered  too  san- 
guine. 

By  carrying  out  necessary  works  now  the  municipal 
authority  would  get  them  done  at  a  lower  price,  they 
would  probably  be  better  done — as  competition  would 
be  keener,  workmen  would  be  employed,  charity  or- 
ganizations would  have  less  to  do,  and  good  finance 
would  have  been  studied.  Money  would  be  put  into 
circulation  when  the  tradesinen  most  needed  it,  the 
pul)lic  would  enjoy  the  advantages  of  the  new  work 
and  the  city  would  steadily  progress  instead  of  stag- 
nating. "Keep  moving — however  slowly"  is  a  good 
maxim  for  all. 

It  must  not,  of  course,  be  thought  that  it  would 
be   possible   to   carry   out   work   which   can   easily   be 
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'  l)f)sti)one(l  without  detrinient  to  the  people,  as  it  would 
manifestly  he  unwise  to  call  U>r  money  for  such  work. 
Hut  smaller  works  associated  with  the  puljlic  are 
looked  u])on  by  investors  as  legitimate  expenditures 
at  the  ])resent  time. 


LETTERS' 


The  Licensing  of  Engineers 

To    the    Editor    of    The    Contract    Kccord    and    linjjincering 

Keview: 

Sir: 

Recent  developments  in  some  of  the  states  of  the  .Ameri- 
can Union,  notably  the  enactment  of  a  license  law  for  struc- 
tural engineers  in  the  State  of  Illinois,  have  brought  the 
question  of  licensing  engineers  prominently  to  the  fore. 
Since  this  activity  is  no  doubt  the  forerunner  of  many  at- 
tempts elsewhere  to  close  the  profession  of  engineering  it 
is  necessary  that  engineers  should  give  earnest  thought  and 
study   to   the   probable   consequences   of   such   legislation. 

While  restrictive  measures  undoubtedly  debar  many  un- 
educated and  unskilled  persons  from  future  recognition  as 
practising  engineers,  they  do  not  by  any  means  ensure  that 
only  first-class  engineers  receive  authority  to  practise.  Abil- 
ity to  pass  examinations  is  an  unreliable  indication  of  capa- 
city as  a  practising  engineer.  When  it  is  recognized,  too, 
that  the  enactment  of  a  restrictive  law  appears  possible 
only  by  the  granting  of  a  license  without  examination  to 
every  engineer,  capable  or  incapable,  who  is  nominally  in 
practice  at  the  time,  the  difficulty  of  solving  the  professional 
problems  by  legislation   is  readily  seen. 

The  writer  is  aware  that  a  case  can  be  made  out  for 
the  licensing  of  engineers  but  believes  that  if  the  question 
were  again  raised  in  this  province  it  would  be  received  with 
no  more  favor  than  was  shown  it  a  dozen  years  ago.  It 
would  be  interesting  to  know  what  opinions  are  now  held 
by   engineers   in   general   respecting   this   matter. 

Yours  very  truly, 

C.    R.   YOUNG. 

University   of    Toronto,    Sept.    !)th.    I'JIJ. 
*        *        * 

Patriotism  in  Awarding  Contracts 

lulitor.   Tile   Contract    Record; 

The  leader  beneath  this  caption  in  your  issue  of  August 
85  is  of  interest  to  the  building  trade  of  Canada  as  a  whole 
— to  architects,  engineers,  contractors,  building  supply  mer- 
chants and  manufacturers  alike,  all  of  whom  suffer  through 
the  action  of  corporations,  municipal  as  well  as  private, 
when  they  employ  United  States  rather  than  Canadian  con- 
tractors. A  few  years  ago  it  may  have  been  more  or  less 
necessary  to  look  abroad  for -men  experienced  in  designing 
and  executing  large  undertakings.  That  is  the  case  no 
longer,  however.  And  yet,  from  the  frequency  with  which 
many  individuals,  as  well  as  banks,  municipalities,  and  other 
corporations,  prove  their  want  of  faith  in  Canadian  ability. 
it  is  evident  that  means  must  be  adopted  to  compel  the  at- 
tention of  these  "little  Canadians"  to  the  altered  conditions. 
As  the  only  approach  to  their  sensibilities  lies  through  their 
pockets,  it  must  be  made  clear  to  them  that  it  is  directly 
to  their  advantage  to  deal  with  that  public  from  which  their 
dividends  arc  drawn. 

During  such  a  period  of  stress  as  the  present  the  wis- 


dom of  conserving  the  intereits  of  that  portion  of  the  Em- 
pire in  which  our  lot  is  cast  would  seem  to  be  too  obviouf 
to  require  explanation  or  emphasis.  It  is,  indeed,  positively 
indecent  delil)cratcly  to  increase  the  difficulties  «>f.  existence 
for  one's  own  countrymen  in  such  a  crisis;  and  yet  the  ac- 
tion so  vigorously  denounced  by  you  is  of  common  occur- 
rence. 

One  phase  of  this  practice  of  placing  business  in  the 
hands  of  aliens  was  discussed  recently  by  the  members  of 
lite  Architectural  Institute  of  British  Columbia.  During  the 
"piping  times  of  peace,"  when  all  things  flourish,  many 
lirms  of  American  architects  open  offices  in  Canadian  cities 
and  canvass  in  a  thoroughly  systematic  and  businesslike  (but 
not  always  entirely  professional)  manner  for  employment, 
which,  when  secured  by  them,  almost  invariably  leads  to  the 
execution  of  the  work  being  placed  in  the  hands  of  alien 
contractors,  who,  as  a  matter  of  course,  deal  as  far  as  may 
be  possible  with  kindred  manufacturers  and  building  supply 
merchants.  Much  even  of  the  labor  employed  is  alien,  in- 
cluding draughtsmen,  superintendents,  and  foremen.  Some 
of  the  materials  are  supplied,  and  a  good  deal  of  tub-con- 
tracting executed,  by  Canadians.  The  husk  is  awarded  to 
us;  but  the  kernel,  including  the  profits  and  the  professional 
fees,  leaves  the  country.  It  is  most  noticeable,  also,  that 
when  trade  conditions  become  adverse  and  margins  narrow 
these  alien  architects  and  contractors  take  wing  and  depart, 
like  swallows  before  the  chill  of  the  approaching  winter, 
taking  with  them  everything  except,  possibly,  sad  memories. 

There  is  a  legendary  customs  duty  to  be  levied  upon 
imported  plans.  Can  an  instance  of  its  enforcement  be 
stated?  The  drawings,  when  prepared  in  Seattle.  San  Fran- 
cisco, or  Chicago,  are  represented  only  by  blue  prints  in 
Winnipeg,  Regina,  or  Vancouver,  and  H.  M.  Customs,  in 
the  plentitude  of  their  wisdom,  pass  them  or  tax  them  upon 
their  declared  values  as  duplicates,  instead  of  upon  their  real 
value,  which  is  represented  by  from  three  to  three  and  a  half 
per  cent,  upon  so  many  thousands  or  hundreds  of  thousands 
of  dollars.  But,  then,  H.  M.  Customs  Department  is  not  in- 
frequently, like  the  majestic  law  of  the  land,  an  unmitigated 
"bass."  So  the  country  does  not  benefit  even  to  the  extent 
of  ten  per  cent,  upon  that  portion  of  the  architect's  com- 
mission which  represents  the  absolute  value  of  the  working 
drawings — their  cost,  in   short,   to  the  owner. 

\o  doubt  the  same  condition  prevails  in  the  engineering 
world.  When  the  engineer  is  .American,  the  contractors, 
materials,  profits,  etc.,  arc  all  American  as  a  natural  sequence 
— merely  duplicating  the  case  in  which  an  .American  archi- 
tect is  given  a  similar  preference. 

Although  Protection  is  our  national  policy,  it  leaves  the 
members  of  two  professions  and  the  whole  of  the  building 
trade  wide  open  to  .American  exploitation.  The  duty  on 
plans  is  manifestly  "fudged:"  neither  the  alien  architect  nor 
the  alien  engineer  has  to  obtain  a  license,  or  is  even  required 
to  be  a  recognized  practitioner  in  his  own  country;  and  no 
bond  or  security  is  required  of  the  alien  contractor  other 
than  that  arranged  in  his  contract  with  his  alien-loving  em- 
ployer. Could  anything  be  more  absurdly  unfair  to  the 
Canadian? 

Xo  Canadian — or.  for  that  matter,  any  alien — architect 
can  practise  in  the  United  States  until  he  has  been  admitted 
to  the  State  Institute  of  .Architects  or  its  equivalent — a  wise 
provision  to  which  no  objection  can  be  raised.  Xo  foreign 
architect  can  hope  to  secure  any  description  of  public  em- 
ployment until  he  becomes  a  naturalized  citizen  of  the  United 
States,  and  I  think  I  am  correct  in  stating  that  no  foreign 
contractor  can  hope  to  secure  a  municipal  or  State  contract. 
This  is  surely  as  it  should  be — .American  money  for  the 
American  worker.  The  fact  that  the  Canadian  worker  lacks 
this  protection  is  frequently  the  subject  of  bitter  comment. 

Why  should  not  those  connected  with  the  building  trade 
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organize  and  unite  to  compel  the  Canadian  Government  to 
pay  attention  to  their  demands  for  an  equal  degree  of  the 
protection  afforded  to  other  interests?  Nothing  can  be 
gained  without  fighting;  and  the  power  to  move  politicians 
is  the  vote.  A  conference  of  delegates  from  incorporated 
bodies  of  architects,  engineers,  contractors,  and  material 
merchants  throughout  the  country  should  be  able  to  do  some- 
thing towards  obtaining  remedial  legislation.  The  interests 
represented  would  be  very  great — possibly  greater  than  any 
other  one  industrial  interest  in  the  country — and  sufficiently 
powerful  to  command  the  respect  of  our  professional  poli- 
ticians and  patriots,  who  are  ever  ready  to  head  the  crowd 
when  it  has  indicated  unmistakably  the  direction  in  which 
it  intends  to  be  led. 

Yours   truly, 

R.  MACKAY  FRIPP.* 
Vancouver,  B.  C,  Sept.  15,  1915. 
*      *       * 

Vancouver  Contractor's  Denunciation  of 
Contract  Procedure 

Editor,  The  Contract  Record: 

Patriotism  is  a  splendid  thing,  but  in  normal  times  few 
people  will  pay  anything  extra  for  it.  If  we  could  only  sat- 
isfy ourselves  with  as  good  work  and  material  from  our 
own  people  at  the  same  price  as  we  take  it  from  foreigners, 
and  carry  out  this  idea  in  all  our  buildings,  we  should  confer 
a   benefit   upon   ourselves   and  our   country. 

During  the  boom  days  of  Vancouver  and  the  Western 
cities,  when  the  principal  industry  was  building,  many  out- 
siders flocked  in  and  secured  a  large  portion,  if  not  the  best, 
of  the  business.  A  few  of  these  new-comers — most  of 
them  from  the  other  side  of  the  line — are  with  us  yet,  and 
some  of  them  are  amongst  our  best  citizens.  Without  a 
doubt  the  United  States  people  make  splendid  Canadians, 
and  we  are  pleased  indeed  to  have  them  come  and  stay. 
The  majority,  however,  having  no  stake  here,  have  pulled 
out,  taking  away  large  profits — and  in  some  cases  far  more 
than  their  profits. 

We  were  careless  then.  How  much  better  it  would  have 
been  if  we  had  discriminated  a  little  and  put  the  business 
more  into  the  hands  of  responsible  Canadian  citizens.  It 
would  have  cost  us  no  more — in  many  cases  less — and  the 
work  would  have  been  done  better.  The  local  men,  know- 
ing the  best  materials  and  methods  for  our  peculiar  condi- 
tions, and  having  a  reputation  to  sustain,  are  always  avail- 
able to  consult  with  and  make  good  any  of  the  little  defects 
that  may  arise.  They  can  point  with  pride  to  their  work, 
and — what  is  most  important  of  all — the  profits  and  the 
wages,  and  the  money  for  the  material,  are  still  here.  In 
Vancouver  one  can  point  to  buildings  built  by  conservative 
business  men  who  employed  irresponsible  outside  architects 
and  contractors,  and  the  work  is  now  giving  a  great  deal 
of  trouble.  No  thought  was  given  to  our  damp  climate, 
which  makes  it  necessary  to  cover  and  protect  all  masonry. 
Imported  materials  were  used  unnecessarily,  thus  making 
it  hard  to  effect  changes  or  make  repairs.  Many  basements 
were  not  adequately  drained,  causing  trouble  hard  to  over- 
come. Even  the  C.  P.  R.  in  their  new  depot  allowed  their 
architects  to  specify  an  imported  stone — although  in  fair- 
ness to  the  company  it  must  be  said  that  when  this  matter 
was  brought  to  their  attention  they  would  have  changed  the 
stone  for  local  material  (which  has  no  peer)  had  there  been 
time.  On  some  of  our  public  buildings  motley  was  prac- 
tically thrown  away,  costly  changes  having  had  to  be  made 
within  two  years  after  completion.     In  other  cases,  such  as 

*  President,  Architectural  Institute  of  B.  C.  (Inc.) 


our  city  gaol,  which  cost  nearly  $300,000,  radical  changes 
had  to  be  made  after  completion  to  make  the  building  fit 
for  the  purpose  intended.  Some  important  buildings  were 
erected  by  large  United  States  contracting  firms,  who  talked 
the  owners  into  construction,  supplying  the  plans  and  speci- 
fications, and  doing  the  work  on  a  percentage  basis  at  a 
guaranteed  cost — but  they  have  gone  now.  In  one  fine 
building  the  tiled  lavatory  floors  have  all  burst  up,  break- 
ing many  valuable  plumbing  fixtures.  This  was  caused  by 
the  filling-in  around  the  pipes  (composed  of  the  plaster  rak- 
ings  from  the  building)  having  expanded.  Another  fine 
hotel  has  had  a  false  floor  and  side  walls  put  in  the  basement 
so  as  to  get  out  of  the  water,  the  drains  having  been  left  out. 

Many  public  and  private  buildings  erected  during  our 
progressive  times  would  have  been  more  serviceable  and  in 
better  condition  to-day  had  our  business  men — interested 
both  privately  and  as  public  officials — realized  that  money 
will  not  always  come  so  easily.  If  they  had  not  been  in 
such  a  hurry,  and  had  given  more  time  and  consideration 
to  the  requirements  of  the  city,  and  had  submitted  their 
propositions  to  old  and  tried  architects  and  contractors,  they 
•would  be  wearing  a   more   satisfied   smile   to-day. 

As  a  practical  builder  I  cannot  express  too  strongly  my 
disapproval  of  the  common  system  followed  by  the  public 
bodies  as  far  as  ordinary  building  procedure  is  concerned — 
first,  in  calling  for  competitive  plans,  and  secondly  in  not 
having  these  plans  properly  judged  by  practical  men.  Under 
the  competitive  plan  system  a  young  and  new  draughtsman, 
having  nothing  else  to  do,  prepares  a  pretty  picture  at  the 
expenditure  of  much  time  and  care,  but  perhaps  with  abso- 
lutely no  knowledge  of  construction  and  the  accepted  rules 
for  a  locality,  while  the  experienced,  busy  architect  puts  in 
a  plain  straightforward  drawing  or  nothing  at  all.  The 
typical  public  man  really  has  no  practical  knowledge  in  this 
line,  and  yet  he  takes  it  upon  himself — leaning  on  some  weak 
reed  for  advice,  perhaps — to  decide  such  important  quesfions. 

Yours  truly, 

E.  G.   BAYNES.t 
Vancouver,   B.C.,  Sept.  8,  1915. 


"Yankee"  on  Patriotism 

Editor,  The  Contract  Record: 

The  articles  published  in  your  issue  of  September  8th 
relating  to  "Patriotism  in  Awarding  Contracts"  make  me 
laugh.  You  are  throwing  it  into  The  Robert  Simpson  Com- 
pany— and  rightly;  but  how  about  The  T.  Eaton  Company, 
who  are  just  putting  up  a  building  in  Hamilton  with  United 
States   architects   and    United   States   contractors? 

These  two  departmental  stores  are  yelling  their  heads 
off  telling  people  to  buy  in  Canada  and  keep  their  money 
in  Canada.     Rot!     They  mean,  keep  it  in  their  own  coffers. 

Note  the  contrast:  when  American  firms  start  over  here 
they  invariably  try  to  place  everything  possible  with  Can- 
adian firms  and  help  people  here  and  the  country  generally 
— that  is  why   they  prosper. 

The  patriotism  of  most  Canadians  is  measured  by  their 
selfish  personal  view  of  the  dollar.  Any  number  of  cases 
will  bear  me  out  in  this,  despite  a  lot  of  recent  slurs  on 
Americans  as  "dollar-hunters."  Of  course  they  arc  dollar- 
hunters,  but  back  of  their  business  enterprise  is  the  senti- 
ment  "our   country   first." 

Canada  needs  a  lot  of  schooling  in  proper  patriotism. 
Go  into  any  store  and  ask  for  the  best  thing  they've  got  in 
a  stove,  and  you  will  find  that  it  comes  from  Detroit  or 
Chicago — while  there  are  lots  of  good-looking  stoves  made 
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in  Canada  right  Ijcside  them,  and  signs  on  the  wall  "Buy 
Cioods  Made  in  Canada."  Try  furniture  and  other  articles, 
and   the  same  thing  occurs. 

Canada  has  a  great  deal   to  learn   about   manufacturing, 
selling,  and  patriotism. 

Yours  truly, 

Yankee, 


Method   of   Estimating  Capacity  of  Sewers 

All  interesting  pciint  described  in  a  report  on  the 
collection  and  disposal  of  sewage  in  the  District  of 
Columbia,  submitted  recently  to  the  Maryland  legis- 
lature, was  the  method  of  estimating  the  capacity  of 
the  sewers  in  the  several  main  drainage  systems.  A 
separate  system  of  sewers  was  to  be  used  throughout 
and  the  flow  assumed  in  designing  the  house  sewers 
was  based  on  HO  gallons  per  ca[)ita  of  tributary  popu- 
lation, plus  ground  water  leakage  of  10,000  gallons 
per  day  per  mile  of  sewer.  The  flows  which  the  trunk 
sewers  were  designed  to  carry  when  running  full  were 
taken  from  the  diagratn  shown  herewith,  which  gives 
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AVERAGE  SEWAGE  FUW-MILUON  OALLONS  PER   24  HOURS. 

Design  for  calculating  capacity  in  designing  sewers, 

the  amount  of  sewage  which  it  is  deemed  necessary  to 
provide  as  the  capacity  of  any  sewers  of  the  sejiaratc 
syslein  when  flowing  full,  based  upon  the  average 
daily  flow.  For  instance,  if  the  average  daily  flow 
reaching  a  certain  sewer  is  estimated  to  be  three  mil- 
lion gallons  per  day,  we  find  from  the  diagram  that 
the  sewer  should  be  designed  to  carry  a  maximum 
of  eight  million  gallons  per  day  when  flowing  full.  If, 
however,  the  estimated  average  flow  is  fifteen  million 
gallons,  the  sewer  would  be  designed  for  a  capacity 
of  thirty  million.  The  ratio  between  estimated  aver- 
age flow  and  the  quantity  used  in  calculating  the  size 
is  a  faiCtor  designed  to  cover  variations  between  maxi- 
nuunifti)W  and  average  flow  and  also  to  allow  for  mis- 
cAl.cul9ttions  in  estimating  average  flow  ;  both  of  which 


would  ordinarily  be  less  the  larger  the  sewer ;  or,  what 
would  generally  be  the  same  thing,  the  larger  the 
area  it  drained  and  the  greater  the  number  of  tribu- 
tary sewers  which  it  received.  "The  idea  of  design- 
ing sewers  from  a  rational  curve  of  this  sort  was, 
so  far  as  the  writer  (Robert  B.  Morse)  is  aware,  sug- 
gested by  Ezra  B.  Whitman,  former  division  engineer 
of  the  Sewerage  Commission  of  Baltimore  City.  The 
curve  drafted  by  him  was  based  ujKjn  actual  measure- 
ments of  sewage  flow  in  varicnis  cases The  curve 

was  revised  by  the  writer,  used  on  the  Baltimore  sew- 
erage work,  and  was  afterwards  suggested  by  him  for 
use  on  the  work  of  the  Metropolitan  Sewerage  Com- 
mission of  New  York.  The  curve  on  diagram  3  (that 
shown  herewith)  is  the  one  finally  adopted  by  the 
Metropolitan  Sewerage  Commission,  and  was  drawn 
up  by  John  H.  (jregory,  then  engineer  of  that  com- 
mission. It  was  adapted  from  the  curve  used  at  Bal- 
timore by  multiplying  the  average  sewage  flow  by  the 
corresponding  factor,  so  that  when  the  average  flow 
was  known,  that  for  which  the  sewer  should  be  de- 
signed when  full  would  be  apparent  at  once." 


Architects  and  Modern  Construction 

THERE  are  many  architects  who  look  upon  mod- 
ern construction  as  coming  more  within  the 
scope  of  the  civil  engineer  than  within  their 
own  sphere,  says  a  writer  in  The  London 
Builder,  and  in  consequence  they  neglect  to  study  seri- 
ously this  important  branch  of  architecture.  All 
classes  of  construction  should  undoubtedly  come  with- 
in the  architect's  curriculum,  because  it  is  only  by 
having  a  thorough  knowledge  of  this  subject  that  he 
can  design  efficiently  and  economically,  and  thus  do 
his  duty  to  his  clients.  Generally  speaking,  the  sub- 
ject is  studied  casually,  and  the  simple  forms  only  are 
mastered,  such  as  will  obtain  in  ordinary  domestic 
buildings,  but  when  the  question  of  scientific  con- 
struction in  large  buildings  of  a  modern  type  or  in- 
vestigation of  the  properties  of  materials  comes  into 
view,  then  the  architect  is  inclined  to  feel  that  he  can 
proceed  no  farther  unless  he  intends  to  specialize  in 
this  particular  subject.  It  is  a  well-known  fact  that 
the  scope  of  an  architect's  training  is  a  very  large 
one,  and  many  years  of  very  hard  study  and  practical 
experience  are  necessary  to  equip  him  sufficiently  for 
his  duties ;  but  it  is  also  obvious  that  the  study  of 
construction  is  seldom  treated  with  sufficient  import- 
ance by  the  average  architect.  Upon  reading  the  re- 
sults of  the  Intermediate  and  Final  Examinations  held 
by  the  Royal  Institute  of  British  Architects  it  will  in- 
variably be  found  that  the  percentage  of  failures  in 
constructional  subjects  is  greater  than  that  in  any 
other,  and  this  indicates  either  lack  of  interest  or  in- 
sufficient study,  or  probably  both,  the  student  in  many 
cases  hoping  that  he  will  be  able  to  "scrape"  through 
his  examination  and  put  certain  letters  after  his  name. 
He  does  not  appreciate  the  fact  that  the  proper  study 
and  interest  of  construction  will  be  of  great  assistance 
to  him  in  later  years,  and  it  is  included  in  his  Examina- 
tion syllabus  for  this  reason. 

Generally  speaking,  it  is  architectural  design  which 
|)ossesses  the  greatest  fascination  for  architects,  and 
they  desire  to  see  their  taste  and  ideas  embodied  in 
the  treatment  of  a  building;  but.  having  prepared  a 
drawing  on  paper  expressing  their  ideas,  they  are  often 
quite  content  to  leave  the  actual  resptmsibility  for  the 
realization  in  other  hands.  It  is,  however,  impossible 
to  dissociate  design  and  construction  in  this  manner, 


984 


THE    CONTRACT    RECORD 


September  32,  1915 


as  all  successful  design  must  necessarily  take  into 
account  the  nature  and  limitations  of  the  various  ma- 
terials to  be  used  ;  and  it  will  always  be  found  that  any 
work  which  does  not  satisfy  the  spectator  as  being 
constructionally  sound  is  equally  unsatisfactory  as  re- 
gards artistic  design. 

There  are  a  certain  number  of  persons  who  are 
born  designers,  and  they  have  a  special  genius  for 
producing  designs  which  are  of  the  highest  merit, 
while  it  is  impossible  for  them  to  carry  them  out 
without  assistance  as  to  construction  ;  but,  generally 
speaking,  a  good  knowledge  of  construction  can  be 
acquired  by  anyone  if  sufficient  time  is  devoted  to 
theoretical  and  practical  study.  In  design,  the  ques- 
tion of  individual  taste  will  always  be  an  important 
factor,  and  what  is  pleasing  to  one  designer  will  pos- 
sibly be  rejected  by  another ;  whereas  in  construction 
the  student  has  to  deal  with  actual  facts  of  strength, 
lasting  qualities,  and  economy ;  and  the  principles  of 
good  construction  of  all  kinds  should  be  thoroughly 
mastered  before  any  attempt  at  designing  is  made.  The 
architect  should  also  keep  up  with  the  times  and  study 
modern  methods  of  construction,  as  it  is  only  in  this 
way  that  new  types  can  be  applied  to  produce  true 
architectural  effect,  no  designer  who  is  without  know- 
ledge and  sympathy  with  the  material  being  able  to 
evolve  the  best  work. 

Architects  must  realize  that  the  client  is  interested 
in  the  actual  structure  as  executed,  and,  although  the 
architectural  effect  produced  will  be  an  important 
factor,  the  sound  construction  and  lasting  qualities 
will  be  the  primary  consideration  to  him,  and,  from 
a  business  point  of  view,  it  is  necessary  that  the  client 
should  be  satisfied  and  pleased  not  only  at  the  time 
of  completion,  but  also  after  several  years  have  passed. 
The  architect  is  responsible  for  the  ado])tion  of  the 
various  materials  used,  and  also  for  the  manner  in 
which  the  work  is  executed,  and  unless  he  possesses 
a  good  knowledge  of  building  construction  he  cannot 
fulfil  his  functions  in  a  proper  manner.  The  architect 
is  retained  by  the  client,  not  only  to  prepare  designs, 
but  also  to  see  that  the  work  is  carried  out  in  a  satis- 
factory way,  and  it  behoves  every  architect  to  direct 
and  supervise  the  building  under  his  charge  in  such  a 
manner  that  the  client  gets  sound  construction,  and  in 
many  cases  the  necessary  knowledge  and  training  are 
lacking.  In  the  case  of  large  buildings,  where  the 
construction  is  of  a  complicated  nature  and  a  tre- 
mendous amount  of  work  is  involved  in  the  calcula- 
tions and  preparation  of  the  necessary  drawings,  it  is 
quite  natural  and  proper  that  a  consulting  engineer  is 
employed  to  work  in  conjunction  with  the  architect; 
but  the  latter  should,  at  the  same  time,  possess  sufifi- 
cient  knowledge  to  be  able  to  discuss  the  various 
problems  intelligently,  and  he  should  retain  his  posi- 
tion as  the  chief  agent  of  the  client  and  be  responsible 
for  the  actual  structure.  There  is  a  great  tendency, 
however,  to  shirk  this  responsibility,  and  even  in  small 
buildings  it  is  a  general  thing  for  architects  to  give 
the  calculations  and  preparation  of  the  steel  and  other 
constructional  drawings  into  the  hands  of  firms  whose 
interest  is  to  make  a  profit  on  the  work. 

How  many  architects  are  able  to  design  the  con- 
structional steelwork  for  their  own  buildings?  Very 
few  indeed,  and  the  consequence  is  that  they  are  ab- 
solutely in  the  hands  of  the  merchants  who  supply 
the  material,  and  this  despite  the  fact  that  the  archi- 
tect is  the  responsible  person,  and  no  guarantee  given 
by  the  person  supplying  the  material  can  release  him 
from     that     responsibility.       Steelwork     construction 


should  be  studied  by  the  architect,  and  he  should  be 
competent  to  design  and  check  same,  as  it  enters 
largely  into  modern  construction,  and  it  is  his  duty 
to  give  size  and  details  of  all  parts  of  a  structure  for 
which  he  is  paid  to  design  and  supervise.  Failing  the 
employment  of  a  competent  independent  engineer  to 
do  the  work  for  him,  he  is  likely  to  get  too  much  or 
too  little  steel  in  the  building,  for  which  his  client  pays, 
in  accordance  with  his  methods  of  obtaining  schemes 
from  merchants  without  or  with  competition.  What 
applies  to  steelwork  applies  also  to  other  construc- 
tional materials,  and  it  is  absolutely  essential  for  a 
competent  architect  to  be  thoroughly  trained  in  build- 
ing construction. 

The  modern  developments  are  all  on  the  lines  of 
more  scientific  methods,  and  perhaps  the  most  strik- 
ing example  of  this  is  provided  in  the  extensive  use 
of  reinforced  concrete  during  recent  years ;  and  yet 
there  are  very  few  architects  who  have  attempted  to 
take  up  the  ])roper  study  of  this  material  in  order  that 
they  may  be  able  to  check  the  specialist  working  under 
him,  or  design  typical  portions  of  a  structure  for  his 
own  guidance  when  preparing  the  general  architec- 
tural drawings.  This  state  of  affairs  is  to  be  regretted, 
and  it  is  this  attitude  of  the  architect  to  the  many 
branches  of  his  profession,  apart  from  the  purely  art- 
istic side,  that  has  earned  for  him  the  reputation  of 
being  generally  a  poor  man  of  business.  The  average 
client  appears  to  be  imbued  with  this  idea  also,  and 
in  many  cases  looks  upon  an  architect's  fees  as  ex- 
cessive :  whereas,  if  the  work  of  designing,  detailing, 
and  supervising  is  properly  carried  out,  an  architect 
thoroughly  earns  his  money.  When  this  disastrous 
war  is  over  there  will  be  much  work  for  architects  on 
the  Continent  and  elsewhere ;  but  a  knowledge  of 
building  construction  and  business  ability  generally 
will  have  a  tremendous  effect  on  the  success  or  other- 
wise of  those  in  this  country  who  obtain  a  share  in 
the  work,  and  it  is  to  be  hoped  that  endeavors  will 
be  made  by  architects  to  ])rove  their  worth  as  business 
men,  and  this  can  only  be  done  when  the  realization 
comes  that  the  actual  construction  of  all  classes  of 
building  work  is  a  question  which  conies  within  their 
sphere,  and  must  therefore  be  seriously  taken  up  liy 
them  and  not  relegated  to  other  persons. 


There  is  perhaps  a  greater  difference  in  opinion  as 
to  proportions  for  mixing  concrete  than  in  any  other 
phase  of  concrete  construction.  What  is  more,  opin- 
ions and  formulas  are  changing  all  the  time.  For  ex- 
ample, only  a  few  months  ago  the  cement  world  was 
startled  by  an  engineer  who  applied  microscopic  tests 
to  concrete — something  which  had  never  been  done 
before.  He  found  that  even  in  the  best  kind  of  con- 
crete work  much  of  the  cement  was  inert ;  that  is,  it 
had  not  been  hydrated,  it  was  not  acting  as  "mineral 
glue."  Not  so  many  years  ago  every  one  thought  that 
sand  and  aggregate  with  sharp  corners  were  the  most 
desirable.  Rounded  pebbles  were  taboo.  Lately  it 
has  been  shown  by  prominent  engineers  that  rounded 
pebbles  can  also  be  used  without  detriment  to  the  con- 
crete. 


The  fire  losses  in  the  United  States  and  Canada 
for  the  first  half  of  1915  as  compiled  by  the  Journal 
of  Commerce  reached  a  total  of  $93,391,000,  against 
$133,018,250  in  the  first  six  months  of  last  year.  July, 
according  to  the  same  authority,  showed  fire  losses  of 
$9,006,800,  as  compared  with  $17,539,800  in  July,  1914. 
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The  Design  and  Construction  of  a  Unit-Cast 
Mill  Building  at  Victoria,  B.  C. 


Tl  I  \i  followiiij^  (lata  refer  to  the  design  and  con- 
struction of  a  reinforced  concrete  building  of 
the  saw-tooth  type  built  for  the  Vancouver 
Portland  Cement  ComiJany,  of  Victoria,  J5.  C. 
'i'he  structure,  which  is  of  "unit"  construction,  con- 
sists of  18  bays,  each  bay  being  18  ft.  x  IH  ft.  9  ins.  x 
27  ft.  3  ins.  high  from  floor  to  top  of  columns.  The 
unit  type  of  construction  was  adopted  on  account  of 
the  dui)lication  of  bents,  the  height  of  the  columns, 
and  the  necessity  of  keeping  tw(j  rotary  coolers  in 
continuous  operation  during  the  construction  of  the 
building.  The  locations  of  these  coolers  are  shown  in 
l''ig.  1,  which  is  a  sectional  elevation  of  the  structure. 
This  drawing  also  shows  the  special  constructions  re- 
quired at  the  locations  of  these  coolers.  The  coolers 
are  used  for  handling  clinker  from  the  rotary  kilns  at 
a  temperature  of  about  1,500  deg.  I*".,  the  heat  from 
which  was  too  great  to  permit  the  use  of  timber  forms 
near  them.  In  addition,  it  was  necessary  to  keep  clear 
a  railway  track  which  occupies  the  space  between  the 
two  coolers. 

Casting  Floor  and  Handling  Equipment 
It  was  decided  ti>  cast  the  various  units  on  a  cast- 
ing floor  located  outside  of  the  builditig.  This  floor, 
which  was  aljout  30  ft.  wide  by  100  ft.  long,  was  Ijuilt 
of  2-in.  tongue-and-groovc  dressed  lumber.  The  floor 
was  carefully  leveled,  and  a  sjiecial  type  of  "telpher" 


track  was  built  on  each  side  of  it  for  use  in  liandlin)^ 
the  long  girders  and  columns  (see  Fig.  3).  This  track 
c(jnsisted  of  a  20-lb.  rail  spiked  to  timber  stringers, 
the  latter  being  supported  by  timber  posts  spaced  18 
ft.  on  centres.  A  two-wheeled  carriage ,  having 
gnjoved  wheels  overhung  on  a  ball-bearing  shaft,  op- 
crated  over  the  track.  To  this  carriage  there  was  at- 
tached a  frame  carrying  a  five-ton  chain  block.  A  29- 
ft.  length  of  7%-\n.  H-section  beam  was  used  as  a 
sling  to  support  the  concrete  columns  and  girders  and 
to  provide  means  of  attaching  the  chain  block  at  each 
end.  15y  lifting  the  units  high  enough  to  clear  the 
other  forms,  using  steel  bars  which  were  inserted  in 
holes  cored  in  the  concrete  members,  the  units  were 
easily  transferred  to  the  storage  yard.  When  the 
members  were  required  the  same  methods  were  used 
to  i)lace  them  on  a  flat  car  which  operated  over  a 
track,  the  latter  crossing  under  the  telpher  track. 

A  >'2-cu.  yd.  motor-driven  "Ransome"  mixer  was 
located  at  one  end  of  the  casting  floor,  the  mixer  hav- 
ing been  set  high  enough  to  discharge  into  concrete 
buggies  which  were  operated  over  a  runway  laid  on 
top  of  the  unit  forms. 

Girders,  Columns  and  Forms 
The  girders  are  12  x  21  ins.  x  18  ft.  5  ins.  long,  each 
girder  being  reinforced  with  three  V^-in.  bent  bars,  two 
y^-\n.   straight   bars,  and   with    ^-in.   stirrups.     The 


3i  Concrefe  roof  ori| 
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Plii.  1.  -  Sectional  elevation  of  mill  building  at  Victoria,  B.  C,  showing  types  of  construction  and  special  feature*  at  coolcis. 
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columns  are  12  ins.  square  and  28  ft.  3  ins.  long,  with 
an  enlarged  head  to  provide  additional  support  to  the 
girders.  The  ends  of  the  reinforcing  bars  project  18 
ins.  beyond  the  head  of  each  column,  while  the  ends 
of  the  bars  in  the  girders  project  2  ins.  at  each  end. 
Fig.  2  gives  details  of  the  columns  and  girders.  As 
will  be  noted  by  referring  to  these  drawings,  1-in. 
holes  were  cored  in  the  columns  and  girders  for  lifting 
purposes,  while  in  the  columns  two  %-in.  bolts, 
threaded  at  both  ends,  were  cast  into  the  columns  to 
provide  means  for  attaching  the  4  x  4-in.  anchorage 
angles.  The  reinforcing  steel  for  each  member  was 
made  up,  tied  and  placed  as  a  unit.  The  forms  were 
made  readily  collapsible,  and  were  held  in  place  by 
3/2-in.  X  3-in.  iron  flats,  which  engaged  in  holes  in  the 
Hoor,  as  shown  in  Fig.  2.  This  arrangement  enabled 
the  forms  to  be  held  in  alignment  and  thus  insured 
straight  columns. 

A  1 :2:3  concrete  mixture  was  used  for  the  columns 
and  girders.  By  casting  the  units  in  a  horizontal  posi- 
tion, careful  tamping  of  the  concrete  was  assured,  and 
the  finished  units  were  found  to  be  comparatively  free 
from  defects.  The  concrete  was  allowed  to  set  for 
seven   days,  on   the  average,   and   the   unit  was  then 


The  forms  for  the  roof  slab  were  made  in  sections 
and  were  supported  on  the  bottom  flanges  of  the  I- 
beams.  As  shown  in  Fig.  1,  the  upper  flange  and  the 
web  of  the  I-beam  were  encased  in  concrete,  only  the 
bottom  flange  being  left  exposed.  The  concrete  for 
the  roof  slab  was  mixed  at  the  central  plant  located 
on  the  casting  floor.  The  1-cu.  yd.  "Kofifel"  side-dump 
cars  were  hauled  by  an  electric  winch  to  a  tower  lo- 
cated at  the  edge  of  the  building.  A  second  winch 
picked  up  bodily  both  the  car  and  a  section  of  the 
track,  and  lifted  them  about  35  ft.  to  the  level  of  a 
track  on  the  roof,  where  the  concrete  was  dumped  into 
a  box  and  distributed  l)y  wheel-barrows  (see  Fig.  4). 

The  roof  slab,  which  is  3^  ins.  thick,  was  finished 
with  a  J/2-in.  layer  of  1 :2  mortar,  troweled  smooth.  A 
concrete  gutter  was  molded  in  place  to  provide  ade- 
quate drainage. 

The  girder  and  column  forms  were  used  repeatedly, 
as  were  also  the  buttress  and  the  collapsible  roof-slab 
forms.  Excellent  results  were  obtained  in  this  build- 
ing by  the  use  of  unit  construction,  and  it  was  esti- 
mated by  the  engineer  in  charge  that  the  cost  of  the 
structure  was  only  70  per  cent,  of  that  of  a  similar 
design  built  in  place. 
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Fig.  2.— Plans  and  elevations  of  typical  girders  and  columns  of  mill  building  at  Victoria,  B.  C. 


moved  to  the  storage  yard,   where  it   remained   until 
it  was  erected. 

After  the  excavations  were  made  for  the  column 
footings  the  concrete  was  poured  up  to  a  plane  1  ft. 
below  grade.  Four  •j4-in.  anchor  bolts  were  then  set 
for  each  column.  The  columns  were  then  erected  by 
means  of  a  gin-pole  hand  winch,  as  the  site  was  too 
congested  to  permit  the  use  of  a  derrick.  The  gin- 
pole  was  also  used  to  pick  up  the  girder  at  its  center 
and  to  set  it  on  the  tops  of  the  columns.  Before  land- 
ing the  girder  in  position  a  thin  layer  of  mor-tar  was 
spread  over  the  head  of  the  column  to  insure  a  uni- 
form bearing,  and  a  form  was  then  placed  around  the 
joint  enclosing  the  projecting  column  and  girder  re- 
inforcement. The  dove-tailed  ends  of  the  girders  were' 
then  grouted  with  a  wet  1 :3  mortar. 

After  the  girder  had  been  set  in  place  a  collapsible 
form  was  set  on  top  of  it,  and  the  roof  supports  were 
poured  in  place.  Fig.  1  shows  details  of  these  sup- 
ports, which  consist  of  three  10  x  12-in.  buttresses 
connected  by  a  3-in.  reinforced  concrete  wall.  Anchor 
bolts  were  set  in  the  buttresses  for  attaching  the  8- 
in.  I-beam  purlins  which  support  the  roof  slab.  The 
buttresses  are  bonded  to  the  girder  with  ^-in.  dowels, 
which  were  grouted  into  holes  cored  in  the  girder. 


The  structure  was  designed  and  erected  under  the 
direction  of  Mr.  D.  C.  Findlay,  C.  E.,  for  the  Van- 
couver Portland  Cement  Company,  of  Victoria,  B.  C. 
We  are  indebted  to  Engineering  and  Contracting  for 
our  information. 


The  finish  of  forms  for  exposed  concrete  depends 
upon  the  degree  of  finish  called  for  in  the  specifica- 
tions. If  the  concrete  is  to  show  a  smooth  surface,  the 
surface  of  the  form  in  contact  with  it  should  be  smooth. 
Joints  should  be  made  perfectly  flush  after  they  are 
built  in  place  by  planing  oft"  any  unevenness  or  pro- 
jections that  occur  or  any  openings  at  joints  or  corners. 
Knot-holes  or  other  voids  should  be  plugged  flush 
with  some  stiff,  plastic  substance,  such  as  fire  clay 
mixed  with  plaster  of  paris,  or  sand. 


In  the  early  stages  of  reinforced  concrete  construc- 
tion, it  was  but  natural  that  it  required  more  time  to 
erect  buildings  of  this  kind.  They  were  new.  But 
with  the  specialization  of  architects,  engineers  and 
contractors  on  reinforced  concrete,  it  has  now  come 
to  be  the  most  rapidly  built  of  all  forms  of  non-burn- 
ing construction. 
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Surface  Finishing  for  Concrete 

IN  our  issues  of  September  1  and  Se|)teml)er  8  we 
gave  consideral)le  data  on  the  cost,  appearance, 
and  wearinf,^  qualities  of  various  methods  of  sur- 
face finish  for  concrete  as  compiled  by  the  Com- 
mittee on  Masonry  of  the  American  Railway  Engineer- 
ing  Association.     'J"he  rci)lies  were  based  on  the  fol- 
lowing requests : — 

(1)  What  methods  of  finishing  surfaces  of  concrete 
work  have  you  used?  Give  specifications  of  each  method 
used. 

(2)  State  object  desired  in  finishing  and  results  ob- 
tained as  to  appearance  and  wearing  qualities. 

(3)  State  the-  cost  of  the  work  per  square  foot  (labor 
and   material)   for  each   method. 

(4)  Please  state  your  opinion  as  to  the  best  manner  of 
finishing  a  concrete  structure.  Do  you  believe  the  concrete 
surface  should  be  left  untreated,  or  should  it  be  tooled, 
scraped,  or   treated   with   an   acid? 

(5)  Is  it  your  experience  that  where  the  natural  sur- 
face of  concrete  is  treated  it  is  more  su^ceptilde  to  dis- 
colorations  from  smoke  arid  the  weather? 

(6)  Remarks. 

The  following  additional  reply  was  contributed  by 
F.  L.  Stuart,  Chief  Engineer  of  the  B.  &  O.  System : — 

(1)  Two  methods:  One,  rub  surface  upon  removal 
of  forms ;  second,  bush-haiumer  tiie  entire  surface. 

Under  method  No.  1,  where  forms  can  be  promptly 
removed,  excellent  finish  may  be  had  by  rubbing  the 
fresh  concrete  with  a  wooden  block,  using  enough  wa- 
ter to  keep  the  surface  saturated  while  rubbing  is  be- 
ing done.  When  surface  has  become  hard,  after  gen- 
eral irregularities  have  bcoii  removed  with  chisel  or 
bush-hammer,  entire  surface  may  be  rubbed  with  ce- 
ment or  carborundum  bricks,  the  surface  being  kept 
thoroughly  saturated  with  vyater.  To  insine  uniform- 
ity of  color,  grout  wash  may  be  applied  while  the  rub- 
bing is  being  done. 

Under  method  No.  2,  the  entire  surface  may  be 
dressed  with  bush-hammers,  operated  by  hand  or  by 
air,  all  form  marks  and  other  irregularities  being  re- 
moved, except  .the  construction  joints.  This  method 
is  not  desirable,  however,  unless  the  concrete  is  very 
dense  and  excellent  quality,  for  the  reason  that  ex- 
posure will  result  in  final  damage  to  the  surface. 

(2)  The  purpose  of  treating  the  siu^face  of  concrete 
is  to  improve  the  appearance  of  the  work.  The  wear- 
ing qualities  will  not  be  affected  favorably  or  adversely 
by  being  finished  according  to  method  No.  1.  The 
surface  may  be  seriously  affected  where  method  No. 
2  is  resorted  to,  especially  if  the  ciuality  of  the  con- 
crete is  not  first  class.  Concrete  which  has  been  dressed 
or  bush-hammered  is  less  impervious  to  moisture, 
which  in  freezing  weather  will  cause  the  surface  to 
scale.  • 

(3)  The  cost  of  finishing  the  siu-face  by  method 
No.  1  depends  largely  on  the  care  exercised  in  cast- 
ing. If  the  surface  is  reasonably  smooth  and  the  rub- 
bing is  done  promptly  before  it  becomes  hard,  the  cost 
should  not  exceed  Ic.  per  square  foot.  The  cost  of 
bush -hammering  will  vary  from  3  to  3j4c.,  depending 
on  how  the  same  is  done. 

(4)  In  our  opinion,  the  surface  of  a  concrete  struc- 
tiue,  where  the  forms  have  been  properly  constructed, 
should  not  be  treated,  except  to  remove  the  lipping 
caused  by  the  joints  in  the  forms.  The  natural  sur- 
face with  good  forms,  and  when  properly  spaded,  we 
believe  will  be  more  durable  if  left  untreated. 


(5)  From  recent  examination  of  several  large 
structures,  where  certain  portions  were  treated  and 
others  left  untreated  and  which  have  been  exposed 
to  the  weather  for  periods  ranging  from  four  to  eight 
years,  it  was  found  that  the  natural  surface  of  the  con- 
crete is  not  as  susceptible  to  discoloration  from  smoke 
and  weather  as  surfaces  that  have  been  bush-ham- 
mered, the  same  being  true  in  the  case  of  discolora- 
tion due  to  seepage  of  water  through  construction 
joints  of  porous  portions  of  the  structure. 

(6)  In  our  judgment,  the  surface  of  poor  concrete 
should  not  be  treated,  as  the  surface  obtained  in  cast- 
ing is  more  impervious  to  moisture  thao  if  treated. 
The  absorption  of  moisture  and  its  liabiliy  of  freezing 
may  in  time  injure  poor  concrete  seriously.'" 


Steel  Over  Two  Thousand   Years  Old 

AT_  a  recent  meeting  of  the  I"araday  Society  of 
England,  Sir  Robert  A.  Hadfield,  the  presi- 
dent of  the  Society,  in  .speaking  on  the  sub- 
ject of  "The  Hardening  of  Metals,"  which 
was  the  general  topic  of  the  meeting,  showed  a  speci- 
men of  steel  which  he  offered  as  probably  the  first  to 
be  exhibited  in  modern  times  of  an  ancient  piece  of 
high  carbon  steel  which  had  been  hardened  by  quench- 
ing.   The  analysis  was  as  follows: 

Per  Cent. 

Carbon 0.700 

Silicia 0.040 

Sulphur 0.008 

i'hosphorous 0.020 

Manganese 0.020 

Iron 'jg.SOO 

In  describing  it  Mr.  Hadfield  said: 

It  was  possible  to  obtain  a  fracture  of  the  specimen, 
which  weighed  about  8  oz.,  was  3  in.  in  length,  Z'/i 
in.  in  breadth,  '/j  in.  in  thickness.  This  showed  fine 
crystal-line  but  rather  brittle  structure.  After  remov- 
ing the  scale  the  Rrinell  ball  hardness  number  was 
found  to  be  146.  On  sawing  the  specimen  in  two 
there  was  found  to  be  a  quite  fair  proportion  of  the 
original  metal  still  unoxidized.  I  received  this  speci- 
men a  few  months  ago  from  the  superintendent  of 
archaeology  in  Western  India,  Mr.  Bhandarkar. 

One  of  the  special  points  is  that,  notwithstanding 
the  large  number  of  specimens  of  ancient  iron  and  sup- 
posed steel  I  have  examined  the  last  few  years,  none 
of  them  have  contained  sufficient  carbon  to  be  termed 
steel  in  our  modern-time  meaning.  This  specimen,  as 
will  be  seen  from  the  above  analysis,  contains  as  much 
as  0.70  per  cent,  carbon,  which  indicates  that  it  can 
be  readily  hardened  by  heating  and  quenching  in  wa- 
ter. In  other  words,  this  material  has  been  in  its 
present  condition  for  probably  more  than  2,000  years, 
and  now,  after  being  heated  and  quenched,  hardens 
exactly  as  if  it  had  been  made  only  yesterday,  thus 
showing  that  in  this  long  interval  and  beyond  surface 
oxidation,  this  specimen  has  undergone  no  secular 
change  of  structure,  or  alteration  in  the  well-known 
capacity  of  an  alloy  of  iron  with  carbon  to  become 
suddenly  possessed  of  glass-scratching  hardness  after 
being  heated  and  quenched  in  water  or  other  cooling 
medium. 

The  photomicrograph  of  the  material  in  the  orig- 
inal condition  shows  that  though  variable  in  struc- 
ture, and  ranging  in  carbon  from  about  0.30  to  0.75 
I)er  cent.,  this  is  of  pearlitic  type,  e.xisting  in  both 
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lamellar  and  sorbitic  form.  The  crystallization  varies 
from  fine  to  coarse.  In  places  the  structure  is  blued, 
as  a  result  probably  of  mechanical  work.  There  are 
seams  of  slag  in  certain  portions,  but  apart  from  these 
the  material  appears  to  be  of  similar  type  to  ordinary 
modern  carbon  steel.  After  quenching  from  850  deg. 
C.  in  water  the  steel  readily  scratches  glass  and  under 


the  microscope  reveals  the  expected  martensitic  struc- 
ture. 

Mr.  Bhandarkar  assures  me  there  is  not  the  slight- 
est doubt  about  the  antiquity  of  this  specimen  from 
the  bars  found  beneath  the  stone  pillar  of  Heliodorus 
at  Besnagar,  India.  It  was  found  at  the  bottom  of  the 
pillar,  dating  back  to  about  125  B.  C. 


Equipment  for  Highway  Work 


FUNDAMENTALLY,  the  problem  of  the  selec- 
tion of  economical  and  efficient  plant  equip- 
ment is  the  same  for  the  highway  departments 
of  states  and  provinces,  counties,  and  muni- 
cipalities and  contracting  companies.  The  selection 
of  equipment  for  the  construction  and  maintenance  of 
highways  should  be  based  upon  a  consideration  of  the 
following  factors:  (1)  character  of  work;  (2)  specifi- 
cation requirements  covering  plant  equipment;  (3) 
amount  of  work;  (4)  portability  of  plant;  (5)  large 
and  small  units;  (6)  ease  of  manipulation;  (7)  adapt- 
ability to  different  classes  of  work;  (8)  funds  avail- 
able; (9)  depreciation  of  plant;  (10)  transportation 
facilities.  The  practical  necessity  for  the  considera- 
tion of  many  of  the  above  factors  is  self-evident. 

Character  of  work. — In  the  case  of  contractors 
whose  work  is  confined  to  the  construction  of  sheet 
asphalt  pavements  and  in  the  case  of  a  department 
such  as,  for  instance,  that  of  Wayne  County,  Michi- 
gan, where  the  highway  work  consists  primarily  <>i 
grading  operations  and  the  construction  of  cement- 
concrete  pavements,  the  problem  is  materially  simpli- 
fied. On  the  other  hand,  where  a  contractc.r's  work 
covers  the  construction  of  all  the  various  types  of 
roads  and  pavements  used  in  a  municipality,  county 
or  state,  the  selection  of  the  several  units  of  i)lant 
equipment  should  be  based  upon  their  adaptability 
to  different  classes  of  work.  For  example,  where  ce- 
ment-concrete pavements  as  well  as  concrete  founda- 
tions are  to  be  constructed,  in  many  cases  a  type  of 
mixer  should  be  purchased  which  is  satisfactory  for 
the  construction  of  pavements,  the  requirements  for 
which  are  more  specific  than  in  the  case  of  mixers 
used  only  on  foundation  work. 

Specification  Requirements  Covering  Plant  Equip- 
ment.— In  the  modern  practice  of  highway  engineer- 
ing, many  specifications  include  specific  stipulations 
which  must  be  met  by  machines  and  acces.sories  em- 
ployed. As  illustrations  might  be  cited  the  weight 
of  rollers,  pressure  limitations  in  distributors,  grout- 
ing apparatus,  and  details  of  mixers  for  the  manufac- 
ture of  bituminous  concrete. 

Amount  of  Work,  Portability  of  Plant,  Large  and 
Small  Units. — It  is  evident  that  a  contractor  or  a  de- 
partment will  be  justified  in  the  purchase  of  an  ideal 
equipment  if  the  work  is  to  be  extensive  in  character. 
If  the  work  is  centralized  and  large  in  amount,  as  in 
the  case  of  sheet  asphalt  work,  in  many  municipalities 
a  large  well-equipped  permanent  plant  will  prove 
economical.  If,  on  the  other  hand,  the  work  is  large 
in  amount  but  distributed  over  consideral)le  area, 
small  portable  units  will  prove  more  satisfactory,  as 
in  the  case  of  mixing  plants  for  the  manufacture  of 
bituminous  concrete  to  be  laid  on  state  and  county 
highways. 

•Presented  before  the  Pan-American  Road  Congress  at  San  Francisco, 
Cal.,  on  Thursday,  September  16,  lOl.'i,  by  Arthur  H.  Blanchard.  Pro- 
fessor in  Charge  of  the  Graduate  Course  in  Highway  Engineering  in  Col- 
umbia   University,   and    Consulting    lligliway    Engineer,    New    York    City. 


Ease  of  Manipulation. — In  ca.ses  where  contractors 
are  engaged  in  general  highway  work,  and  their  or- 
ganization does  not  include  foremen  who  are  special- 
ists in  the  manipulation  of  various  types  of  compli- 
cated machinery,  it  is  of  the  utmost  importance  that 
simplicity  of  machines  and  ease  of  manipulation  should 
be  given  great  weight  in  the  selection  of  equipment. 
This  is  particularly  true  in  connection  with  various 
types  of  machines  used  in  the  construction  of  bitu- 
minous surfaces,  bituminous  macadam  and  bituminous 
concrete  pavements. 

Adaptability  to  Different  Classes  of  Work.— It  is 
well-known  that  specifications  for  dift'erent  classes  of 
work  requiring  the  same  type  of  machine  call  for  dif- 
ferences in  detail.  For  grading  work  specifications 
might  require  rollers  weighing  from  12  to  15  tons, 
while  in  the  construction  of  wearing  courses  of  some 
types  of  pavements  a  10  to  12-ton  roller  is  stipulated. 
A  contractor  who  is  handling  a  small  amount  of  gen- 
eral highway  work  would,  therefore,  find  it  advantage- 
ous to  purchase  a  12-ton  roller  suitable  for  both  classes 
of  work  mentioned  above. 

Funds  Available. — Departments  and  contractors 
are  necessarily  forced  to  consider  the  first  cost  of 
equipment,  as  the  funds  available  may  not  permit  the 
installation  of  the  most  economical  and  efficient  ma- 
chines. In  many  cases  where  such  conditions  arc 
encountered,  it  is  obvious  that  it  will  not  be  practic- 
able to  anticipate  that  the  work  can  be  accomplished 
with  the  same  degree  of  rapidity  and  at  the  same  cost 
as  if  more  efficient  machinery  constituted  the  plant 
equipment. 

Depreciation  of  Plant  Equipment. — Depreciation 
charges  on  plant  equi])ment  should  be  given  careful 
consideration  prior  to  the  purchase  of  machines  and 
accessories  as  well  as  in  the  consideration  of  the  cost 
of  highway  work. 

Transportation  Facilities. — Facilities  for  the  trans- 
portation of  machinery  and  materials  materially  affect 
the  efficiency  of  the  several  units  of  plant  equipment. 
For  example,  in  municipalities,  counties  and  states 
where  materials  may  be  transported  over  highways 
in  good  condition,  the  use  of  the  motor  truck  will 
usually  be  found  desirable. 

Brief  consideration  will  be  given  to  the  plant  equip- 
ment suitable  for  grading,  quarrying,  construction  of 
the  several  tj'pes  of  roads  and  pavements,  street  clean- 
ing and  snow  removal.  The  limitations  of  this  paper 
will  prevent  the  consideration  of  small  tools  and  ac- 
cessories. It  is  also  evident  that  normal  conditions 
usually  will  be  assumed  as  the  basis  for  suggestion 
of  plant  equipment  for  the  various  items  of  highway 
work  enumerated  above.  Wagons  or  mortar  trucks 
will  be  found  a  necessary  part  of  equipment  for  all 
classes  of  work. 

Grading. — Grading  operations  vary  from  the  scar- 
ifving  of  an  old  road  surface,  preparatory  to  the  con- 
struction of  a  new  wearing  course,  to  heavy  cut  and 


September  22,  1915 


THE    CONTRACT    RECORD 


fill  work  requiring  the  moving  of  thousands  of  cubic 
yards  of  material.  It  is  apparent  that  only  extreme 
conditions  can  be  mentioned  in  this  discussion,  as  the 
economics  of  the  utilization  of  various  classes  of  ma- 
chines on  averafi^e  grading  work  would  necessitate  a 
comprehensive  discussion.  For  the  lightest  class  of 
grading  mentioned,  scarifiers  drawn  by  rollers  have 
proved  more  economical  and  efficient  than  the  use  of 
])icks  in  roller  wheels  or  any  one  of  the  several  types 
of  plows  drawn  by  rollers  or  tractors.  For  the  heav- 
iest class  of  grading  work,  in  many  instances  steam 
shovels  loading  into  wagons  will  be  found  economical. 
In  connection  with  all  grading  work  except  light  scar- 
ifying, one  or  more  of  the  following  types  of  machines 
should  form  a  part  of  the  plant  equipment  for  grading: 
road  drags,  grading  and  rocjter  plows,  drag  and  wheel 
scrapers,  elevating  graders,  and  rollers.  It  should  be 
noted  that  the  utilization  of  the  elevating  grader  has 
not  been  fully  developed  by  many  contractors.  It 
should  also  be  noted  that  many  engineers  and  con- 
tractors prefer  the  construction  of  embankments  in 
thin  layers  with  light  smooth  faced  rollers  or  sectional 
rollers  instead  of  the  construction  of  the  maximum 
thickness  of  layers  allowed  by  specifications  and  com- 
paction with  15  to  18  ton  rollers. 

Quarrying. — Plant  equipment  for  quarrying  de- 
pends primarily  upon  the  kind  of  rock,  the  required 
output  a  day,  and  the  length  of  time  during  which  the 
quarry  will  be  worked.  Drills  and  blasting  devices 
are  a  necessary  part  of  all  equipment  for  rock  work. 
Contractors  or  departments  working  the  cpiarry  to 
supply  material  for  a  specific  highway  would  use  the 
ordinary  portable  crushing  and  screening  plant  con- 
sisting of  boiler,  engine,  jaw  crusher,  elevator,  screen 
and  bins.  Small  quarries,  more  or  less  continuously 
operated,  arc  generally  equipped  with  the  above  plant 
except  that  in  many  cases  the  gyratory  crusher  proves 
more  economical.  Passing  to  the  largest  quarric-, 
modern  ecpiipment  for  the  economical  manufacture  o.f 
broken  stone  should  consist  of  steam  shovels  for  re- 
moving the  rock  masses  from  the  quarry  face  to  steel 
cars.  In  such  quarries  the  pieces  of  rock  transported 
to  the  crusiier  may  vary  in  size  up  to  masses  weigh- 
ing 7  or  8  tons.  The  rock  should  be  first  crushed  u\ 
a  mammoth  jaw  crusher  from  which  the  rock  should 
be  passed  through  a  series  of  gyratory  crushers,  jaw 
crushers  and  rolling  mills  and  thence  to  elevators, 
screens  and  bins.  In  .some  plants  of  this  type  wash- 
ing devices  arc  a  neces.sary  part  of  the  equipment  in 
order  to  produce  stone  chijis  free  from  dust. 

Earth  Roads.— In  the  construction  of  earth  roads 
on  a  large  scale,  the  following  equipment  has  been 
found  to  be  economically  efficient:  elevating  grader 
drawn  by  horses  or  by  a  tractor,  scrapers,  disc  and 
straight-tooth  harrows,  road  drags,  rollers  and  water- 
jug  carts.  The  coml)inations  of  the  machines  men- 
tioned which  will  be  used  will  depend  uiion  the  amount 
of  work,  character  of  the  soil  and  the  cross-section  to 
which  the  road  is  to  be  built. 

Gravel  Roads.— Spike-tooth  harrows,  scrapers,  road 
drags,  rollers  and  watering  carts  constitute  the  equip- 
ment for  the  construction  of  gravel  roads.  Many  en- 
gineers and  contractors  have  found  grooved  rollers 
-  more  satisfactory  for  this  class  of  work  than  smooth- 
faced rollers. 

Broken  Stone  Roads.— The  average  equipment 
consists  of  harrows,  rollers,  and  watering  carts.  For 
many  types  of  construction  and  kinds  of  rock,  rolling 
for  long  periods  with  10  or  12  ton  rollers  has  secured 
a  better  compaction  and  economical  bond  than  in  cases 


where  15  and  18  ton  rollers  have  been  u.sed  for  short 
periods.  Some  contractors  have  f<jund  automatic 
screening  spreaders  a  valuable  addition  to  the  plant 
et|uipment. 

Bituminous  Surfaces. — The  equipment  required  for 
the  construction  of  bituminous  surfaces  depends  upon 
the  amount  and  character  of  the  work  and  the  rapidity 
with  which  it  must  be  accomplished.  For  example, 
the  construction  of  a  bituminous  surface  on  a  broken 
stone  road  will  require  an  equipment  of  rotary  brushes 
or  coarse  fibre  brooms,  bass  fibre  brooms,  in  some 
cases  batteries  of  heating  kettles,  a  distributor  to 
meet  specifications  and  adaptable  for  the  distribution 
of  the  kind  of  bituminous  material  under  conditions 
stipulated  in  the  specifications,  pouring  cans,  squee- 
gees, and,  in  some  cases,  5  to  10  ton  rollers  and  hand 
drawn  or  horse  drawn  automatic  stone  chip  distribu- 
tors. 

Bituminous  Macadam  Pavements. — The  equipment 
will  dei)end  primarily  upon  the  specifications  and  the 
kind  of  bituminous  material  employed.  The  usual 
e(|uipment  consists  of  batteries  of  heating  kettles,  a 
distributor,  pouring  cans,  and  a  roller.  The  specifica- 
tions covering  certain  features  of  the  distributor  may 
be  specific,  as  in  the  case  of  the  1914  specifications 
adopted  by  the  American  Society  of  Municipal  Im- 
provements herewith  quoted. 

"The  pressure  distributor  employed  shall  be  so  desig- 
nated and  operated  as  to  distribute  the  bituminous  materials 
specified  uniformly  under  a  pressure  of  not  less  than  twenty 
(20)  pounds  nor  more  than  seventy-five  (75)  pounds  per 
square  inch  in  the  amount  and  between  the  limits  of  tem- 
perature specified.  It  shall  be  supplied  with  an  accurate 
stationary  thermometer  in  the  tank  containing  the  bitu- 
minous material  and  with  an  accurate  pressure  gauge  so 
located  as  to  be  easily  observed  by  the  engineer  while  walk- 
ing beside  the  distributor.  It  shall  be  so  operated  that,  at 
the  termination  of  each  run,  the  bituminous  material  will 
be  at  once  shut  oflf.  It  shall  be  so  designated  that  the  nor- 
mal width  of  application  shall  be  not  less  than  six  (6)  feet 
and  so  that  it  will  be  possible  on  either  side  of  the  machine 
to  apply  widths  of  not  more  than  two  (2)  feet  The  dis- 
tributor shall  be  provided  with  wheels  having  tires  each  of 
which  sliall  not  be  less  than  eighteen  (18)  inches  in  width, 
the  allowed  maximum  pressure  per  square  inch  of  tire  being 
dependent  upon  the  following  relationship  between  the 
aforesaid  pressure  and  the  diameter  of  the  wheel:  For  a  two 
(2)  foot  diameter  wheel,  two  hundred  and  fifty  (250)  pounds 
shall  be  the  maximum  pressure  per  linear  inch  of  width  of 
tire  per  wheel,  an  additional  pressure  of  twenty  (20)  pounds 
per  incli  being  allowed  for  each  additional  three  (3)  inches- 
iti   diameter." 

Bituminous  Concrete  Pavements. — The  type  of 
pavement,  amount  of  work,  the  specifications  and  the 
kind  of  bituminous  material  employed  materially  af- 
fect the  selection  of  the  plant  equipment  for  this  class 
of  work.  Batteries  of  heating  kettles  and  a  roller  arc 
required  for  the  construction  of  all  types  of  bituminous 
concretes.  .-Mthough  the  practice  of  contractors  has 
varied  to  a  considerable  extent  with  reference  to  the 
weight  and  type  of  roller,  many  now  favor  the  10  to 
12  ton  tandem  roller  for  all  classes  with  the  exception 
of  Topeka  bituminous  concrete.  The  practice  has 
also  materially  varied  with  reference  to  the  type  of 
mixer  employed.  It  has  been  demonstrated,  however, 
that  for  all  classes  of  bituminous  concrete  work,  a 
contractor,  who  is  to  construct  a  considerable  yardage 
of  this  type  of  pavement,  should  have  a  mixing  plant 
which  includes  the  following  units:  heating  kettles, 
elevators,  a  drier,  bins,  weighing  devices  and  a  pug 
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mill  mixer.  For  pavements  of  the  type  of  bitulithic. 
a  rotary  screen  is  a  necessary  adjunct  to  the  plant. 
For  those  types  of  bituminous  concrete  in  connection 
with  which  seal  coats  are  employed,  the  equipment 
will  necessarily  be  increased  by  the  addition  of  hand 
drawn  distributors,  pouring  cans,  squeegees,  and,  in 
many  cases,  hand  drawn  automatic  stone  chip  dis- 
tributors. 

Sheet  Asphalt  Pavements. — The  plant  equipment 
necessarily  depends  upon  the  amount  and  location  of 
the  work  and  the  specifications.  A  tandem  roller  con- 
stitutes a  part  of  the  equipment  for  all  sheet  asphalt 
work.  The  mixing  plants  are  of  three  types :  portable, 
semi-portable,  and  permanent.  A  complete  plant  in- 
cludes a  cold  sand  elevator,  a  drier,  a  hot  sand  ele- 
vator, a  flux  tank,  melting  tank,  draw  off  tank,  a  sand 
.measuring  box,  a  dust  elevator,  bin  and  measuring 
box,  an  asphalt  cement  bucket  and  a  pug  mill  mixer. 

•  Cement-Concrete  Pavements. — Variations  in  econ- 
omical equipment  depend  primarily  upon  the  speci- 
fications. A  beam  and  bucket  cement-concrete  mixer, 
forms,  templates,  watering  carts,  pumps  and  hose  usu- 
ally constitute  the  equipment  for  the  construction  of 
cement-concrete  pavements  constructed  by  the  mixing- 
method. 

Wood  Block  Pavements. — For  the  building  of 
wood  block  pavements,  the  equipment  should  include 
the  necessary  apparatus  for  the  construction  of  the 
mortar  cushion  or  a  template  and  hand  roller  when  a 
sand  cushion  is  employed,  a  tandem  roller  weighing 
from  3  to  5  tons  and  the  necessary  distributing  appar- 
atus for  the  application  of  fillers  and  the  construction 
of  expansion  joints. 

Brick  Pavements. — The  equipment  should  include 
a  wood  template  and  hand  roller  for  the  construction 
of  the  sand  cushion,  a  tandem  roller  weighing  from  3 
to  5  tons,  brushes,  cement  grout  boxes  if  a  cement 
grout  filler  is  employed  or  conical  pouring  cans  if 
bituminous  fillers  are  used  for  the  construction  of 
transverse  or  longitudinal  joints. 

Stone  Block  Pavements. — The  equipment  includes, 
in  some  cases,  templates  and  hand  rollers  for  the  con- 
struction of  the  sand  cushion,  tampers  and  the  neces- 
sary apparatus  for  filling  the  joints. 

Street  Cleaning. — The  equipment  required  for 
street  cleaning  will  be  in  influenced  by  the  types  and 
yardages  of  roads  and  pa\'ements.  Earth,  gravel  and 
broken  stone  roadways  require  push  brooms  or  horse 
drawn  or  motor  driven  rotary  sweepers  and  watering 
carts.  Bituminous  surfaces  and  good  brick,  bitumin- 
ous and  wood  block  pavements  necessitate  an  equip- 
ment for  hose  flushing  and  squeegeeing  or  rotary 
squeegees  and  watering  carts.  Brick,  in  poor  condi- 
tion, and  stone  block  pavements  call  for  an  equipment 
of  hand  brooms,  rotary  brushes,  hose  for  flushing  or 
flushing  machines. 

Snow  Removal. — Equipment  for  snow  removal  is 
affected  by  the  amount  of  snow  in  a  storm,  the  yard- 
age and  location  of  the  roads  or  streets  to  be  cleared. 
For  municipal  work  road  scrapers  and  horse  drawn 
and  motor  plows  have  been  found  economical  and 
efficient.  In  some  cases  apparatus  for  flushing,  either 
hose  or  power  flushing  machines  have  been  found  ad- 
vantageous. In  the  case  of  many  roads,  compaction 
of  the  snow  being  principally  required,  snow  rollers 
constitute  the  equipment. 

Equipment  for  Maintenance. — In  a  brief  paper  it 
is  not  practicable  to  discuss  the  equipment  for  main- 
tenance for  all  the  various  kinds  of  i-oads  and  pave- 
ments.   The  type  of  road  or  pavement,  the  yardage  of 


each  type  of  highway  within  a  given  district  and  the 
organization  of  a  highway  department  or  the  specifica- 
tions under  which  contractors  must  maintain  high- 
ways materially  affect  the  selection  of  an  economical 
and  efficient  plant  equipment. 

As  an  illustration  will  be  cited  plant  equipment 
which  would  prove  satisfactory  for  the  maintenance  of 
lifty  miles  of  bituminous  macadam  and  bituminous 
concrete  pavements  in  a  given  district.  The  equip- 
ment should  include  a  motor  truck  and  a  trailer.  The 
truck  would  be  used  for  transportation  of  broken 
.stone,  sand,  cement,  fuel,  bituminous  materials  and, 
in  some  cases,  small  tools  and  accessories.  A  trailer 
should  be  permanently  equipped  with  a  small  mixer, 
drier,  and  melting  kettles.  In  many  cases  the  follow- 
ing accessories  can  be  used  efficiently :  a  hand  drawn 
gravity  distributor,  pouring  cans  which  distribute  the 
material  in  the  form  of  a  sheet,  conical  pouring  cans 
such  as  are  used  for  the  application  of  bituminous 
fillers,  coarse  fibre  and  bass  fibre  brooms,  a  heavy 
hand  drawn  roller,  tampers,  smoothing  irons,  squee- 
gees, a  large  hand  power  bellows,  a  small  surface 
heater,  and  other  small  tools  such  as  shovels  and 
])icks.  If  large  areas  are  to  be  repaired,  a  horse-drawn 
sweeper,  a  small  i)ressure  distributor  and  a  tandem 
roller  should  be  included  in  the  equipment. 


The  tower  of  the  Woolworth  Building,  New  York, 
the  highest  "sky-scraper"  in  existence,  is  now  seen  in  all 
its  beauty  and  immensity  by  night  as  well  as  by  day. 
An  installation  of  electric  projectors  renders  every  ar- 
chitectural detail  visible  from  the  roof  of  the  main 
building  to  the  crow's  nest,  or  lantern,  which  forms 
the  sixtieth  storey.  For  this  purpose  600  lamps,,  each 
of  250  watts,  similar  to  those  used  on  motor  cars,  are 
used.  They  are  of  the  new  gas-filled  type,  and  while 
some  throw  their  rays  upwards  from  the  gables  of  the 
roof  on  to  the  sides  of  the  tower,  others  shine  down 
from  the  tower  top  itself,  these  being  hidden  by  an 
ingenious  system  of  screens.  The  surmounting  lan- 
tern contains  twenty  large  lamps  giving  together  4.S,- 
000  candle-power,  and  by  means  of  diffusing  glass  and 
an  automatic  dimmer,  the  intensity  is  constantly  var- 
ied from  a  dazzling  brilliance  to  a  deep  red  glow. 


A  new  use  has  been  found  for  alligators.  One  of 
the  sewers  of  a  Florida  city  became  clogged.  A  ver- 
satile city  official  secured  an  18-inch  alligator,  tied  a 
line  to  him  and  started  him  down  the  sewer.  The 
'gator  went  nearly  200  feet  and  then  gave  up  the  job. 
A  4-foot  alligator  was  obtained  and  he  worked  his  way 
for  a  distance  of  400  feet  from  manhole  to  manhole, 
carrying  the  line  with  him.  A  somewhat  similar  plan 
was  tried  at  Mazon,  111.  Here  a  rat  with  a  string  at- 
tached to  its  tail,  was  used  as  the  advance  scout.  After 
the  rodent  had  made  a  fair  start,  in  order  to  make  it 
move  more  quickly,  a  ferret  was  placed  on  the  trail. 
The  scheme  would  have  worked  very  nicely  but  the 
ferret  caught  up  with  the  rat  and  killed  it.  In  the 
fight,  both  animals  became  entangled  in  the  line  and 
so  died  martyrs  to  science. 


Soft  soap  may  be  used  instead  of  oil  for  lubricat- 
ing the  forms  when  the  inflammability  of  the  oil  is 
objectionable,  as  soap  boiled  and  applied  hot  to  the 
forms  gives  very  good  results  in  preventing  the  ad- 
hesion of  concrete. 


Exposed  surfaces  of  freshly  placed  concrete  should 
be  shaded  by  boards  or  tarpaulins  to  protect  them  from 
rain,  dust,  wind  and  the  hot  rays  of  the  sun, 
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The    Design    and    Construction    of    a    Large 

Sewage  Treatment  Plant 

Sixteen  Imhoff  Tanks  and  Eight  Sludge  Beds— Tank  Effluent  Runs  Directly 

Into  River — Details  of  Plans     Difficulties  of  Deep  Excavation 

for  Tanks — Constructing  Interceptor  Sewer 

IIIE  local  conditions  under  vvliich  the  new  sew-  this   contract,   hut   these   have   since   been   contracted 

afi^e  treatment  plant  at  Albany,  N.  Y.,  is  being  for  by  the  same  company  at  the  same  unit  prices. 
constructed  differ  so  little  from  Canadian  con-  The  entire  cost  of  the  disposal  system  was  esti- 

ditions — at  least  in  the  eastern    part    of    the  mated  as  follows: 
Dominion — that  an  outline  of  the  design  and  construe-  Intercepting  sewer  <  375  000 

tion  cannot  fail  to  be  of  interest.  Disposal  plant  ...  '.'.'.     30o!ooo 

As  long  ago  as  1891  the  construction  of  a  system  Pumping  station,  etc :too,000 

of  intercepting  sewers   together  with  works  for  pur-  Land,  rights  of  way,  etc.    ..  ro.ooo 

ifying  its  sewage  was  contemplated,  and  in  that  year  Engineering  and  incidentals iS.OOO 

I)lans  were  made;  but  nothing  more  was  done  at  the  

tiine.  Between  1891  and  1911  the  question  of  sewage  $1,100,000 
treatment  often  came  up,  and  there  was  some  agita-  pj^^^  j^^  ^^e  intercepting  sewer  included  as  alter- 
tion  for  a  system  of  disposal  to  end  the  nver-front  „.^^-^^.^^  monohthic  concrete  and  reinforced  concrete 
pollution,  but  nothing  was  done.  ,,ipe.  The  latter  was  chosen  in  awarding  the  contract 
In  1911  the  common  council  passed  an  ordinance  as  being  simpler  of  construction  and  oflFering  less  ob- 
providing  for  the  construction  of  an  intercepting  struction  to  traffic  during  building  owing  to  storing 
sewer,  and  Tiering  4nd  Gregory  of  New  York  were  material  in  the  streets.  It  was  also  considered  fully 
employed  as  engineers.  Plans  for  the  disposal  plant  as  economical  and  desirable  in  other  ways.  The  con- 
were  submitted  by  them  in  1912  and  accepted  and  ap-  tract  for  making  the  pipe  was  let  to  the  I^jck-Joint 
proved.  Pipe  Company,  of  New  York.    . 

Early  in  1914  the  contract  for  the  construction  of  The   intercepting  sewer,  beginning  in   the   north- 

the  sewer  was  let  to  Henry  C.  Ulen  of  Chicago  for  east  section  of  the  city,  runs  in  a  general  southerly 

.$3.'i6,0.S6,   and   shortly   afterwards   the   disposal   plant  direction,  parallening  the    river,   and    collects  sewage 

contract  was  let  to  the  Riverdale  Contracting  Com-  coming  down  in  the  old  sewers  from  the  high  sec- 

pany  of  New  York  for  $232,362.     Four  of  the  .si.xteen  tions  of  the  city,     .^t  its  upper  end  it  is  necessary  to 

settling  tanks  and  two  of  the  eight  sludge-drying  beds  build  a  small   pumping  station   to  raise  the  sewage 

inchided  in  the  plans  were  temporarily  omitted  from  from  low  land  in  the  northern  section  to  the  level  of 


^■*'C/  Wafer  fiifir 


— /j*J7^ 


Outirt  P>p*j 


Plan  of  Imhoff  tanks,  showing  four  of  th*  sixteen  tanka. 
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the  interceptor.  Near  the  southern  Hmits  of  the  city 
the  new  sewer  crosses  Island  Creek  to  Westerlo 
Island,  where  the  disposal  plant  is  now  being  con- 
structed. 

At  the  upper  end  the  sewer  has  a  diameter  of  24 
inches  and  the  depth  of  excavation  is  about  10  feet. 
As  it  nears  the  disposal  plant  the  size  increases  to 
27,  36,  42,  48,  54,  and  finally  to  66  inches,  and  the 
depth  of  excavation  to  35  feet.  On  Westerlo  Island, 
near  the  disposal  plant,  the  depth  of  excavation  is 
about  23  feet. 

The  maximum  capacity  of  the  interceptor  is  about 
106  cubic  feet  per  second  and  the  calculated  velocity 
varies  from  33/2  feet  per  second  near  the  upper  end  to 
Gyz  feet  per  second  at  the  lower  end.  In  its  entire 
length  of  approximately  three  miles,  the  fall  is  a  little 
over  25  feet  and  the  invert  at  the  site  of  the  proposed 
pumping  station  on  Westerlo  Island  is  8  feet  below 
mean  low  water  in  the  Hudson  river. 

At  each  intersection  of  lateral  and  interceptor  is  a 
regulator  in  the  form  of  a  float-operated  shear  valve 
adjusted  to  limit  the  flow  from  the  tributary  into  the 
lateral  sewer  to  a  predetermined  quantity,  any  surplus 
storm  water  flowing  in  the  present  system  to  the 
river. 

The  actual  work  of  constructing  the  intercepting 
sewer  was  begun  in  July,  1914,  with  the  con.struction 
of  the  Island  Creek  crossing.  A  timber  trestle  on 
temporary  piles  was  first  constructed  and  corrugated 
steel  sheet  piHng  was  driven  on  each  side  by  steam 
hammers,  forming  a  cofifer  dam  about  13  feet  wide. 
The  piling  was  driven  to  a  depth  three  or  four  feet  be- 
low the  sewer  Ijottoni,  but  some  trouble  was  encoun- 
tered due  to  hydrostatic  jiressure  forcing  mud  up  into 
the  trench.  Right  of  way  troubles  also  delayed  the 
work  and  the  crossing  was  not  completed  till  late  in 
the  fall. 

In  sewer  construction  in  the  city  where  the  depth 
of  excavation  exceeded  about  15  feet,  excavating  ma- 
chines made  by  the  Moore  Trenching  Machine  Com- 
pany, of  Syracuse,  N.  Y.,  and  cableways  were  used. 
The  former,  of  which  there  are  three  in  use,  consist 
of  a  steel  rail  track  laid  over  the  line  of  sewer,  with 
an  engine  at  one  end,  a  travelling  carriage,  buckets, 
etc.  The  carriage,  which  travels  on  the  track  and  is 
operated  by  cable  from  the  engine  house,  has  a  work- 
ing platform  about  ten  feet  above  the  track,  steel 
buckets  of  one-yard  capacity  are  lowered  into  the 
trench,   filled  by    laborers    working    with    pick    and 


shovel,  raised  to  the  platform,  removed  to  the  com- 
pleted sewer  and  dumped.  The  machine  is  also  used 
to  handle  the  pipe  and  lay  it  in  place. 

In  the  southern  part  of  the  city  where  the  ground 
is  of  soft  clay  and  muck  and  the  excavation  is,  in  some 
places,  35  feet  in  depth,  construction  has  been  diffi- 
cult. Tight  and  careful  sheeting  was  necessary  and 
much  of  this  had  to  be  left  in  place.  There  was  some 
settlement  of  streets  and,  in  a  lesser  degree,  of  build- 
ings. A  tunnel  about  100  feet  long  had  to  be  driven 
under  the  railroad  tracks  near  the  creek  crossing,  but 
the  stifif  blue  cla}',  almost  impervious  to  water,  which 
was  encountered,  made  the  construction  easy,  though 
timbering  was  necessary.  The  excavation  here  was 
lined  with  monolithic  concrete. 

Since  the  invert  of  the  sewer  on  Westerlo  Island 
is  8  feet  below  mean  low  water  and  since  it  was 
deemed  necessary,  in  order  to  insure  the  operation  of 
the  plant  during  times  of  high  water,  that  the  surface 
of  the  sewage  in  the  tanks  be  22  feet  above  mean  low 
water,  a  pumping  plant  to  raise  the  sewage  about  30 
feet  will  have  to  be  constructed.  Plans  for  this  pump- 
ing station  and  for  the  grit  chamber  have  not  yet  been 
completed. 

The  intercepting  sewer  will  carry  the  dry  weather 
flow  of  sewage  to  the  grit  chamber,  where  the  velocity 
will  be  reduced  to  about  one  foot  per  second,  so  that 
a  large  part  of  the  mineral  suspended  matter  will  be 
deposited.  Bar  screens  will  remove  the  larger  float- 
ing and  suspended  substances.  From  the  grit  cham- 
ber the  sewage  will  be  lifted  by  the  pumps  to  the  set- 
tling tanks. 

These  consist  of  sixteen  InihofF  tanks  designed  to 
handle  an  average  flow  of  3.000,000  gallons  ])er  day, 
the  average  time  of  retention  being  three  hours.  The 
tanks  are  arranged  in  batteries  of  four,  each  battery 
being  fed  by  a  30-inch  cast  iron  off-shoot  from  -the 
force  main. 

The  tanks  are  33  feet  wide,  98  feet  long  and  27  feet 
Zyi  inches  deep  from  the  surface  of  the  liquid  to  the 
floor  of  the  sludge  chamber.  Each  tank  has  one  upper 
settling  chamber  and  foiu*  lower  sludge  chambers.  The 
sidewalls  of  the  settling  chambers  are  vertical  for  a 
depth  of  5  ft.  10  in.,  and  below  this  have  a  uniform 
slope  of  \}i  on  1.  The  sides  of  the  sludge  chambers 
also  are  vertical  and  5  ft.  6  in.  high,  forming  pockets 
20  ft.  square,  with  hopper  bottoms  sloping  1  on  2. 
The  four  sludge  chambers  of  each  tank  are  connected 
in  pairs  by  two  semicircular  openings  at  the  bottom. 


/S'  o- 


Vertical  section  on  AB. 
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each  2  ft.  hj'  4  ft.  These  chambers  are  designed  to 
retain  the  sludfj^e  for  from  three  to  six  months. 

Kach  of  the  four  shidf^e  chambers  of  eacli  tank  is 
continued  u])vvard  through  the  .settlin;.^  chamber  as  a 
taperinj;-  cliimney  6  ft.  square  on  top,  thus  ^ivins^  for 
each  33  by  98  ft.  tank  four  gas  outlets  each  6  ft.  square, 
or  a  total  area  ec|ual  to  4y>  ])er  cent,  of  that  of  the 
settling  cliamber. 

I'-ach  group  of  four  tanks  is  further  arranged  in 
pairs,  a  sludge  channel  being  located  between  the  two 
laidcs  of  each  i)air,  and  reverse-How  outlet  and  inlet 
channels  between  the  two  pairs.  In  each  sludge  chan- 
nel are  four  manholes,  one  opposite  each  gas  outlet 
chimney.  An  .8-inch  cast  iron  sludge  discharge  pipe 
rises  vertically  from  the  centre  of  each  hopper  bot- 
tom to  the  top  of  the  chimney,  with  a  horizontal 
branch  3  ft.  8  in.  below  the  sewage  surface  carried 
across  the  settling  chamber  and  discharging  into  the 
sludge  manhole,  where  it  is  controlled  l)y  a  gate  valve. 
I'assing  through  the  middle  of  the  sludge  channel  is 
the  main  sludge  discharge  pipe,  10  in.  vitritied  pipe 
in  concrete,  which  receives  the  sludge  at  the  man- 
holes and  carries  it  to  a  sludge  discharge  chamber, 
whence  four  10  in.  cast  iron  pipes  distribute  it  to  the 
sludge  drying  beds. 

A  4  in.  water  pipe  is  connected  with  the  upper  end 
of  each  main  sludge  discharge  pipe  for  the  purpose 
of  flushing  it  out.  Two  l}i  in.  brass  water  pipes  are 
carried  down  the  side  of  each  vertical  sludge  discharge 
pipe  to  the  bottom  of  the  sludge  chamber,  where  four 
l>^-in.  lead  pipes  branch  off,  one  up  each  slope  of  the 
Ixittom  and  around  the  sides,  these  pipes  having  ys-in. 
lioles  at  18  in.  intervals;  the  purpose  of  this  being  to 
wash  the  sludge  to  the  foot  of  the  sludge  discharge 
pipe  is  necessary. 

The  sewage  receives  no  other  treatment  than  that 
from  the  tanks,  the  effluent  being  collected  in  outflow 
chambers  and  discharged  through  a  60-inch  outfall 
conduit  into  the  Hudson.  The  effiuent  from  the  sludge 
drying  beds  also  is  discharged  through  this  conduit. 

The  sludge  beds  are  eight  in  number,  each  80  feet 
wide  by  104  feet  long.  The  beds  are  divided  by  2-inch 
concrete  partition  walls  15  inches  high  in  sections  20 
feet  by  104  feet.  The  underdrains,  3  inches  in  diam- 
eter, are  laid  with  !  j-inch  open  joints  in  lines  spaced 
13  feet  centre  to  centre,  at  right  angles  to  the  parti- 
tion walls.  These  drain  into  an  8-inch  vitrified  tile 
main  drain  laid  with  cement  joints.     This  drain  dis- 


charges into  a  manhole  whence  the  effluent  passes  into 
the  outfall  conduit. 

The  beds,  which  are  from  10  to  14  inches  in  depth, 
are  filled  with  a  ^^-'"ch  gravel  layer  of  sand  on  2 
inches  of  1/16-inch  to  H^inch  gravel,  under  which  is 
4  inches  of  J4-'nch  ^-inch  gravel  and  4  to  7  inches  of 
1-inch  to  lyi-inch  gravel.  Dried  sludge  will  be  re- 
moved by  cars  running  over  tracks  of  24-inch  gauge 
laid  on  the  sludge  beds  and  will  be  used  to  fill  low 
idaces. 

The  60-inch  outfall  conduit,  which  is  about  1.000 
feet  in  length,  is  of  concrete.  Much  of  it  is  laid  on  a 
timber  foimdation,  supported  on  piles  and  constructed 
within  a  timber  coflFerdam  of  triple  lap  sheet  piling 
left  in  place.  The  supporting  piles  were  driven  three 
in  a  row  and  the  rows  spaced  five  feet  apart,  the  depth 
averaging  23  feet  below  the  foundation  timbers.  The 
flow  line  is  in  general  one  foot  below  mean  low  water 
in  the  river,  but  in  the  last  twenty  feet  through  the 
river  dike  the  outfall  drops  abruptly  to  a  flow  line 
elevation  8  feet  below  mean  low  water. 

The  construction  of  the  disposal  plant  includes 
about  50,000  yards  of  embankment.  Part  of  this  is 
used  in  the  construction  of  a  dike  about  11  feet  high 
around  the  entire  plant  to  protect  it  from  high  water. 
Also,  as  the  top  of  the  settling  tanks  are  to  be  at 
elevation  24.0,  it  was  necessary  to  construct  the 
greater  part  of  them  in  fill.  Practically  all  the  em- 
bankment was  completed  last  fall  and  allowed  to  set- 
tle during  the  winter,  hollows  being  left  where  the 
settling  tanks  were  to  be  constructed. 

It  was  necessary  to  use  coffer-dam  construction  in 
excavating  for  the  tanks  this  spring.  Three-inch  yel- 
low pine  tongue  and  groove  sheet  piling  was  driven, 
the  first  few  feet  by  hand  and  the  rest  by  steam  ham- 
mers, to  a  depth  about  three  or  four  feet  greater  than 
the  excavation.  It  has  been  found  that  the  piling  is 
not  heavy  enough,  and  this  depth  is  not  sufficient,  as 
hydrostatic  pressure  is  forcing  mud  and  soft  clay  up 
into  the  excavation.  The  plans  originally  provided 
for  lyi  by  5-inch  reinforced  concrete  piling  for  this 
construction,  but  this  was  abandoned  in  favor  of  the 
yellow  pine. 

The  first  six  tanks  are  now  nearly  ready  for  con- 
creting and  excavation  will  stxm  be  started  on  the 
second  block  of  six  tanks.  .\  75-foot  derrick  handles 
and  removes  all  material  from  two  of  the  tanks,  white 
an  80-foot  derrick  is  able  to  reach  four  tanks.    One- 
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yard  and  l>4-yard  buckets  are  lowered  into  the  pits, 
filled  by  hand,  raised  and  dumped,  the  material  being- 
used  as  cover  for  the  outfall  conduit.  Ten  men  are 
usually  assigned  to  each  tank  for  excavation.  Pump- 
ing- is  necessary,  as  considerable  water  has  been  en- 
countered and  there  are  three  Pxilsorneters,  and  six 
Cameron  pumps  at  work'.         ■ 

Two  sets'  of  forms  are  being  constt-ucted  and  the 
tanks  will  be, concreted,  two  at  a  time.  Owing  to  the 
small  amount  of  concrete  to  be  poured  in  any  one 
spot,  it  is  not  likely  that  any  large  concrete  tower 
will  be  erected  but  the  gasoline  mixers  of  which  there 
are  two  on  the  job  will  be  moved  from  place  to  place 
as  required  .A  cableway  may  be  constructed  which 
will  be  used  first  in  excavating  and  later  in  handling 
concrete,  forms,  etc. 

Work  has  not  yet  been  started  on  the  sludge  dry- 
ing beds  but  the  grading  for  them  is  nearly  finished, 
and  as  soon  as  the  outfall  sewer  is  completed,  their 
construction  will  be  begun. 

Three  hoists,  one  National,  one  Lidgerwood  and 
one  Mundy,  are  in  use  on  the  two  derricks  mentioned 
and  a  60-ft.  stiff  leg  derrick  which  is  used  for  general 
purposes.  The  steam  hammers,  a  National  and  a 
Hamilton,  have  been  used  to  drive  piling.  The  equip- 
ment also  includes  one  Shafer  steam-operated  con- 
crete mixer  and  two  Lansing  gasoline  mixers. 

The  contract  involves  about  50,000  yards  of  em- 
bankment, 25,000  yards  of  excavation,  15,700  yards  of 
concreting,  6,480  feet  of  vitrified  sewer,  205  tons  cast 
iron  pipe,  7,000  feet  of  piling  and  560,000  pounds  of 
steel  reinforcement. 


after  shooting.  This  is  a  great  saving  in  labor  over 
the  corresponding  handling  of  metal  duct. 

The  Flexoid  duct  has  been  in  use  for  five  months, 
and  a  portion  of  it  has  been  replaced.  Mr.  Blanks 
considers  that  its  life  would-  be  much  greater  in  a  per- 
fectly'dry  tunnel,  the  loss  to  date  having  been  largely 
due  to  weakanfing  from  damp  rot.  As  matters  stand, 
however,  he  figures  that  by  the  time  the  excavation  is 
finished,  about  eight  months  in  all,  the  whole  installa- 
tion will  have  been  replaced  once.  This  still  repre- 
sents a  great  saving  in  first  cost,  as  the  Flexoid  costs 
only'about  20  per  cent,  as  much  as  slieet-metal  piping. 

The  makers  of  the  canvas  duct  believe  it  can  also 
be  used  as  temporary  water  coJiduit  in  many  instances. 
Its  chief  field,  however,  is  ventilating  air  service.  Be- 
cause it  is  simple  to  handle  and  does  hot  obstruct 
other  work,  it  may  lead  t'o  putting  in  v;entilation  in 
•shaft' or  "deep  trench  work,  now  done  without  ventila- 
tion.—Engineering  News. 


Canvas  Air  Duct  in  Tunnelling 

THE  innovation  introduced  by  the  contractors  in 
their  tunnelling  work  on  the  Mill  Creek  sewer 
in  St.  Louis — canvas  tubing  for  air  conduit — 
claims  attention  for  application  to  all  future 
tunnelling  as  well  as  other  construction  work  where 
low-pressure  air  has  to  be  piped.  The  contractors  re- 
port not  only  a  gain  in  first  cost,  but — what  is  more 
important — a  saving  of  delay  and  trouble  in  handling 
the  air  pipe  at  the  heading  just  before  and  after  shoot- 
ing. 

The  job  was  started  with  galvanized  iron  ducts  in 
the  shaft  and  the  headings.  On  account  of  the  time 
lost  after  shooting  in  re-extending  the  air  pipe  to  the 
heading,  the  contractor  took  up  with  the  Bemis  Bros. 
Bag  Company  the  question  of  supplying  some  form  of 
flexible  conduit.  Experiments  led  to  producing  a 
duct  or  tube  of  heavy  rubberized  fabric,  in  sizes  up 
to  24-in.  diameter,  which  was  practically  air-tight  and 
water-tight,  and  was  much  cheaper  than  galvanized 
iron  pipe.  Made  up  in  100-ft.  lengths,  and  joined  by 
a  special  coupling — an  inside  metal  sleeve  grooved  at 
both  ends,  with  clamping  rings  fastened  over  the  ends 
— it  can  be  rolled  up  or  re-extended  very  rapidly. 

At  the  shaft  the  contractor  has  a  15  x  24-in.  Jeffrey 
blower,  delivering  10,000  cu.  ft.  per  min.  under  2-in. 
water  head.  A  24-in.  tube  of  the  rubberized  fabric — 
called  "Flexoid" — carries  the  air  down  the  shaft,  and 
from  here  a  16-in.  Flexoid  tube  leads  it  to  the  head- 
ings, about  1,600  feet  each  way  from  the  shaft. 

Mr.  D.  .H.  Blanks,  engineer  for  the  contractors, 
Thos.  Connor  &  Sons,  estimates  that  just  before  shoot- 
ing, the  blower  having  been  shut  down,  one  man  can 
roll  up  the  duct  for  200  ft.  or  more  in  one  or  two 
minutes,  and  that  it  can  be  replaced  in  even  less  time 


ReroUing  Rail   Steel 

Resulting  Products  a  Considerable  Factor  in  a 
Number  of  Lines 

By  C.   A.  Tupper 

THE  rerolling  or  working  up  of  rail  steel  for  in- 
dustrial purposes  has  assumed  considerable 
importance.  The  production  of  bars  for  rein- 
forcing concrete  is  probably  the  largest  single 
use  for  rerolled  rail  heads,  while  flats,  channels,  an- 
gles, tees  and  diamonds  can  be  secured  from  the  rail 
section  as  a  whole,  including  the  web  and  flange,  to- 
gether with  straight  and  U  bars  of  various  dimensions. 
Such  bars  and  shapes  now  find  an  extremely  varied 
application,  as  in  the  manufacture  of  agricultural  ma- 
chinery and  implements,  such  as  spreaders,  plows, 
harrows,  cultivators,  mowers,  rakes  and  harvesters. 
This  is,  in  point  of  tonnage,  the  most  considerable  use 
and  includes  all  of  the  material  above  mentioned,  with 
some  special  shapes. 

The  furniture  industry  affords  another  important 
outlet,  including  bars  and  angles  for  metal  beds, 
couches  and  springs,  especially  the  numerous  combin- 
ation and  folding  types  used  in  apartment  buildings. 
Likewise  metal  school  and  office  furniture,  store  fix- 
tures, show  cases,  etc.,  take  large  quantities.  Wagon 
and  carriage  builders  are  naturally  among  the  heaviest 
consumers.  Bars  for  sleigh  shoes  and  runners  and  for 
toe  calk  steel  also  come  from  rerolled  sections.  In  a 
similar  category  are  boat  keels,  angles  and  clamps. 
In  the  manufacture  of  narrow  gauge  cars  and  trucks, 
wheelbarrows,  and  other  conveying  or  transfer  equip- 
ment a  rapidly  growing  use  for  the  material  is  found. 
A]5paratus  for  exercise  and  play,  represented  to  the 
greatest  extent  by  lawn  swings,  takes  an  appreciable 
(juantity  of  bars  and  angles,  with  some  minor  special- 
ties. 

The  production  of  builders'  hardware  offers  a  fur- 
ther field,  and  one  fast  being  extended,  for  the  utiliza- 
tion of  rerolled  steel,  particularly  the  smaller  shapes 
made  from  webs  and  flanges.  Angles  and  bars  for  tele- 
graph and  telephone  line  material  were  called  for 
earl)'  in  this  movement,  followed  by  their  application 
to  electric  power  and  railroad  systems  for  transmis- 
sion, feeder  and  trolley  circuits,  also  as  hangers  for 
electric  transformers  and  lightning  arresters  and  as 
built-up  poles  or  supports  for  various  electric  power 
equipment.  Analogous  to  the  last  named  is  the  use 
of  bars  and  angles  for  power  line  towers  or  wind  mill 
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towers,  where  their  service  in  withstandinj^  the  shock 
and  strain  of  storms,  vibration  from  the  passage  of 
heavy  interurban  cars,  etc.,  has  been  notably  good. 

With  the  return  of  normal  prosperity  a  factor  in 
the  situation  will  be  the  availability  of  this  material 
in  lots  suited  to  the  rccinirements  of  the  average  manu- 
facturer, who  is  otherwise  apt  to  be  i)laced  at  a  disad- 
vantage compared  with  larger  buyers  or  those  more 
forehanded  in  placing  orders.  Mills  rolling  bars  and 
angles  from  rail  steel  are  generally  in  a  position  to 
make  quicker  shipments  of  short  lengths  and  varied 
sizes  than  other  plants,  and  they  naturally  have  a 
greater  interest  in  caring  for  this  class  of  trade. 

It  is  to  be  noted  further  that  the  extension  of  re- 
rolled  rail  steel  products  into  so  many  branches  of 
manufacturing  is  a  matter  of  congratulation  to  the  en- 
tire metal  field,  because  of  the  impulse  it  has  given 
to  all  accessory  lines,  such  as  bolts,  nuts  and  screws. 
Also,  by  maintaining  the  scrap  value  of  old  rails,  it 
should  add  to  the  likelihood  of  rei)lacements,  and  in 
this  way  exert  an  influence  decidedly  beneficial  to  the 
industry  as  a  whole. — The  Iron  Age. 


Experiences  in  Calking  Joints  in  Water 
Mains 

AFTER  using  leadite  for  calking  water-main 
joints  for  ten  years,  the  Chief  Engineer  and 
(ieneral  Superintendent  of  the  F'ennsylvania 
Water  Company  at  Wilkiusburg,  Pa.,  Mr. 
W.  C.  Hawley,  has  concluded  that  it  is  far  superior 
to  lead,  and  can  be  used  in  place  of  the  latter  in  every 
instance  except  occasionally  in  a  street  when  a  joint 
immediately  under  some  pipe  or  other  obstruction  is 
inaccessible,  and  would  thus  be  troublesome  to  reach 
in  case  it  leaked  and  could  be  repaired  by  a  little  calk- 
ing. His  reasons  for  favoring  leadite  were  given  in 
detail  in  a  paper  read  before  the  convention  of  the 
New  England  Water-Works  Association  in  New  York 
this  week.  Mr.  Hawley  finds  also  that  for  ease  in  ap- 
plication, for  resistance  to  shock  and  to  the  passage  of 
electric  current,  and  cost,  leadite  has  decided  advant- 
ages over  lead. 

The  following  paragraphs,  abstracted  by  The  En- 
gineering Record,  give  the  chief  points  made  by  Mr. 
Hawley : 

When  leadite  joints  have  been  properly  made,  a 
large  percentage  of  them  when  tested  should  be  found 
to  be  practically  tight.  There  may  be  a  small  amount 
of  seepage,  and  in  a  very  few  cases  even  an  appreci- 
able leakage  indicated  by  water  drop]iing  from  the 
joint  or  small  spray.  Practically  all  of  these  will  take 
uj)  tight  within  twenty-four  hours,  and  such  as  do  not 
become  tight  are  readily  made  so  by  cutting  out  the 
portion  which  is  leaking  and  re-running  with  leadite, 
or  in  case  there  is  too  much  water  the  portion  of  the 
joint  which  has  been  cut  out  can  be  filled  with  lead 
wool.  If  more  than  1  or  2  per  cent,  of  the  joints  made 
show  leakage  after  twenty-four  hours,  it  is  an  indica- 
tion that  the  joints  were  not  properly  made.  In  a  line 
of  12,  10  and  S-in.  pipe,  five  miles  long,  laid  several 
years  ago  and  tested  in  the  open  trench,  there  was 
but  one  leaking  joint.  This  was  repaired  by  cutting 
out  part  of  the  joint  and  re-running. 

Lead  has  but  one  advantage  over  leadite,  namely, 
that  after  having  been  run  the  joint  can  be  calked.  The 
calking  adds  materially  to  the  expense  of  the  joints, 
but  there  will  be  occasionally  in  a  city  street  a  joint 
innnediately  under  some  pijie  or  otherwise  inaccessible, 
where  it  may  be  advisable  to  use  lead  so  that  in  case 
of  the  joint  being  disturbed  and  leaking  in  the  future 


it  can  be  readily  repaired  by  calking,  whereas  if  it  was 
leadite  it  might  be  necessary  to  run  a  new  joint  or 
to  cut  out  part  of  it  and  replace  with  lead  wool. 

Advantages 

In  practically  all  other  respects  leadite  has  the  ad- 
vantage over  lead.  Leadite  costs  about  10  cents  per 
pound,  lead  about  5  cents;  but  leadite  weighs  about 
one-fifth  as  much  as  lead,  and  hence  its  cost  per  unit 
of  volume  is  about  two-fifths  that  of  lead.  Leadite 
requires  no  calking,  and  this,  as  will  be  shown  later, 
is  a  material  saving,  not  only  in  the  cost  of  the  labor 
of  calking  but  in  the  digging  of  large  bell  holes.  In 
addition  there  is  the  saving  in  cost  of  inspection  in 
order  to  insure  well-calked  joints.  There  is  the  fur- 
ther saving  in  the  maintenance  of  the  ditch  and  bell 
hole  during  the  time  that  the  joint  is  being  calked  and 
inspected.  This  is  an  important  item  in  bad  ground 
or  in  wet  trenches. 

In  a  case  where  there  is  limited  room  for  calking, 
leadite  has  marked  advantage  over  lead.  Some  years 
ago  I  had  a  30-in.  pipe  burst,  the  bell  of  which  was 
very  close  to  a  concrete  wall.  It  was  barely  possible 
to  yarn  and  run  the  joint  with  leadite.  Had  we  been 
compelled  to  use  lead  it  would  have  required  hours  of 
time  to  have  cut  out  sufficient  concrete  to  have  per- 
mitted the  calking  of  the  joint.  It  was  imperative  that 
the  pipe  be  repaired  quickly,  as  a  large  community  de- 
pended upon  the  line  for  its  supply. 

Leadite  has  another  advantage  over  lead  in  the 
fact  that  it  is  so  much  lighter  and  hence  more  easily 
carried  to  the  joint.  When  lead  is  at  a  temperature 
suitable  for  pouring  it  oxidizes  rapidly,  and  in  spite  of 
the  utmost  care  the  oxide  and  dross  which  gathers 
on  the  surface  will  sometimes  be  poured  into  the  joint. 
There  is  no  trouble  of  this  kind  with  leadite. 

Elasticity 

Since  lead  has  practically  no  elasticity,  any  move- 
ment of  pipe  laid  with  lead,  or  any  continued  shock 
or  vibration  to  the  pipe  tends  to  loosen  the  lead  in  the 
joints,  or  in  many  cases  to  squeeze  it  out  altogether. 
Leadite  being  elastic,  is  not  so  affected.  In  one  case 
a  20-in.  cast-iron  pipe  laid  with  lead  passed  under  a 
main  line  of  a  railroad  on  which  the  traffic  was  very 
heavy.  For  years  it  had  been  necessary  to  periodically 
■  •■-  •!•  '  '  '■  "H;!  roca '■■  '  r-  ,,.1  t.'v  \l)o>it  ten 
years  ago  the  lead  in  these  joints  was  replaced  with 
leadite,  and  I  am  advised  that  there  has  not  bee;)  a 
leak  in  these  joints  since. 

Considering  the  brittle  nature  of  leadite.  it  is  sur- 
prising what  a  leadite  joint  will  stand  in  the  way  of 
movement  without  serious  damage.  This  has  been 
illustrated  in  my  own  experience  several  times  by  side 
hill  slips,  and  in  one  case  where  it  was  necessary  to 
lower  a  line  of  8-in.  pipe  for  a  distance  of  nearly  300 
feet  and  to  a  maximum  depth  of  about  2  feet.  The 
pipe  had  been  laid  with  leadite  and  it  was  not  sup- 
posed that  it  could  be  lowered  without  damage  to 
most  of  the  joints,  which  would  probably  require  them 
to  be  remade.  It  was  decided,  however,  to  try  the 
experiment,  and  the  pipe  was  lowered  and  to  our  sur- 
prise the  joints  remained  tight. 

Since  leadite  melts  at  such  a  low  temperature  (240 
deg.  Fahr.),  there  is  no  danger  of  an  explosion,  should 
it  be  necessary  to  run  a  wet  joint.  Among  leadite's 
good  qualities  is  the  fact  that  it  offers  a  high  resistance 
to  the  flow  of  electricity,  thereby  reducing  materially ; 
the  danger  of  damage  by  electrolysis. 

Last,  but  not  least  of  leadite's  good  qualities  is  the 
saving  by  its  use  compared  with  lead.    Roughly  speak- 
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ing,  on  the  ordinary  sizes  of  pipe  and  under  average 
conditions,  this  amounts  to  at  least  one-half  of  the 
cost  of  lead  joints.  In  my  own  experience,  since  lead- 
ite  was  a  new  material  and  our  pressures  unusually 
high,  I  have  made  leadite  joints  with  a  depth  of  from 
2ji  to  lYz  in.,  whereas  with  lead  the  joints  would  be 
made  from  1^  to  2  in.  in  depth.  Used  in  this  way 
we  find  on  the  average  that  the  amount  of  leadite  and 
lead  required  for  joints  of  different  sizes  is  as  shown  in 
the  accompanying  table. 

Average  Quantities  of  Leadite  and  Lead  Required  for  Joints 
of  Various  Sizes  of  Cast-Iron  Pipe 
Diameter, 

in.  Leadite,  lb.  Lead,  lb. 
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On  this  basis,  assuming  the  cost  of  leadite  at  10 
cents  per  pound  and  lead  at  5  cents,  lead-  costs  from 
one  and  three-quarters  to  nearly  twice  as  much  as 
leadite. 

Labor  costs  vary  according  to  the  length  of  pipe 
laid  and  the  difficulties  encountered,  but  we  have  found 
on  the  average  the  labor  in  making  leadite  joints,  in- 
cluding the  melting  of  the  material,  the  preparation 
and  placing  of  the  roll,  yarning  and  pouring  the  joint, 
is  one-half  of  the  corresponding  cost  of  making  lead 
joints,  including  the  calking,  this  without  making  any 
allowance  for  the  extra  cost  of  inspecting  lead  joints 
or  for  digging  bell  holes  large  enough  for  calking. 
As  an  example  of  what  can  be  done  under  good  con- 
ditions, we  have  had  three  men  yarn,  melt  and  pour 
ninety-five  joints  of  8-in.  pipe  in  one  day,  at  a  total 
cost  for  labor  of  $6.60,  or  a  cost  of  7  cents  per  joint. 
The  total  cost,  including  leadite,  was  $49,  or  an  aver- 
age cost  per  foot  of  pipe  of  4.3  cents.  In  this  case 
the  saving  is  well  over  50  per  cent,  of  the  cost  of 
making  the  same  joints  with  lead. 

In  regard  to  relative  cost  of  a  reinforced  concrete 
fireproof  mill  and  one  with  brick  walls  and  wooden 
floors,  the  former  used  to  cost  about  15  per  cent,  more, 
on  the  aoverage.  As  improved  methods  have  been 
developed  in  the  handling  of  men  and  materials  on 
reinforced  concrete,  the  prices  have  more  nearly  ap- 
proached one  another.  In  a  number  of  cases  they 
meet,  and  in  a  few  cases  the  reinforced  concrete  build- 
ing is  cheaper  in  first  cost. — L.  C.  Wason. 


Skewed  joints  for  concrete  roads,  instead  of  joints 
at  right  angles  to  the  direction  of  trafific,  are  recom- 
mended by  C.  H.  Moorefield  and  James  T.  Voshell, 
of  the  U.  S.  Office  of  Public  Roads.  With  the  joint 
at  right  angles  the  two  wheels  of  a  vehicle  strike  the 
joint  at  the  same  time  and  thus  produce  the  maximum 
amoimt  of  impact.  By  skewing  the  joint  at  an  angle 
of  about  15  degrees  the  wheels  strike  one  at  a  time, 
and  the  total  resultant  impact  is  reduced  by  at  least 
one-half.  This  is  advantageous  to  the  traffic  and  the 
pavement  both,  and  since  the  difficulties  involved  in 
constructing  skewed  joints  are  not  at  all  serious,  there 


is  no  apparent  objection  to  their  use.  Wider  angles  of 
skew  have  not  proved  satisfactory,  as  the  sharp  cor- 
ners frequently  cracked. 

New  Apparatus  Determines  Fineness  of 
Cement 

THREE  years  experiments  intended  to  produce  a 
means  of  determining  the  exact  fineness  of 
cement  have  resulted,  at  the  U.  S.  Bureau  of 
Standards,  in  the  developing  of  an  apparatus 
which  is  effective  for  this  purpose.  In  the  manufac- 
ture of  Portland  cement,  clay  or  shale  and  limestone 
are  ground  together  and  "burned"  in  rotar)'  kilns.  The 
cement  comes  from  the  kilns  in  the  form  of  hard,  Ijlack, 
semivitreous  lumps,  or  "clinker."  When  pulverized 
this  clinker  becomes  a  grayish  powder,  which  is  the 
familiar  article  of  commerce  employed  for  a  great 
variety  of  purposes  in  practically  every  type  of  build- 
ing construction. 

It  has  long  been  known  that  the  fineness  to  which 
the  cement  is  ground  is  one  of  its  most  important  char- 
acteristics, and  consequently  specifications  require  that 
75  per  cent,  or  more  of  commercial  cement  shall  pass 
through  a  No.  200  sieve,  which  has  40,000  openings 
per  square  inch.  This  is  the  practical  limit  of  me- 
chanical sieves  in  respect  to  fineness. 

It  is  very  important  to  have  some  means  of  meas- 
luing  directly  the  entire  state  of  subdivision  of  ce- 
ment; in  other  words,  to  discover  just  what  percent- 
age of  the  material  is  made  up  of  particles  of  certain 
definite  sizes.  If  such  a  division  can  be  made,  it 
should  be  possible  not  only  to  compare  the  efficiency 
of  difi^erent  grinders,  but  also  to  determine  what  de- 
gree of  fineness  must  be  attained  before  the  cement  be- 
comes "hydraulically  active" — that  is,  capable  of  com- 
bining with  water  to  form  the  binding  material  in 
mortar  and  concrete. 

The  apparatus  devised  by  the  Bureau  of  Standards 
consists  of  a  vertical  brass  pipe,  about  3  inches  in 
diameter  and  5  feet  long,  at  the  lower  end  of  which 
is  attached  a  glass  bulb  in  which  the  cement  to  be 
tested  is  placed.  Air  at  constant  pressure  is  blown 
into  the  cement  through  a  glass  tube  or  nozzle  in  the 
side  of  the  bulb,  and  as  the  air  can  escape  only  through 
the  vertical  stack  it  carries  with  it  the  cement  dust, 
which  is  caught  in  a  flannel  hood  surmounting  the 
stack.  The  air  flow  in  the  stack  is  very  uniform,  and 
in  a  short  time  all  the  dust  will  be  removed  from  the 
cement,  leaving  a  granular  residue  in  the  glass  bulb. 
This  residue  is  weighed  and  the  amount  of  dust  is  de- 
termined by  subtracting  the  weight  of  the  residue 
from  that  of  the  original  sample  of  cement.  Different 
grades  are  obtained  by  using  different-sized  nozzles, 
and  thus  a  number  of  separations  can  be  made  in  the 
very  fine  portion  of  the  cement.  With  the  aid  of  the 
microscope  the  size  of  the  largest  particles  in  any 
given  separation  can  be  readily  determined,  and  in 
this  manner  the  apparatus  is  standardized  without  ref- 
erence to  the  size  of  the  nozzles  and  other  parts  of 
the  apparatus  or  the  air  pressure  used. 

It  is  found  that  the  cement"flour" — that  is,  the 
portion  of  cement  which  contains  no  perceptible  grit 
when  rubbed  between  the  fingers — consists  of  particles 
less  than  0.007  inch  in  diameter.  The  apparatus  is 
called  the  air  analyzer,  and  may  be  used  for  separating 
and  grading  any  hard-grained  materials,  such  as 
ground  quartz,  emery,  and  other  abrasives.  The  air 
analyzer  in  modified  form  is  also  capable  of  separating 
many  other  powders,  for  example,  paint  pigments, 
plasters,  clays,  and  similar  materials. 
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Officially-Recommended     Spelling     and     Definitions    of 
Important  Road-Building  Terms 


TFIF''  American  Society  of  Civil  luifiinecrs  has 
l)ie.sented  a  report  recommendiiifi^  tlie  nomen- 
clature f(iven  below  for  materials  and  methods 
used  in  road  construction.  For  the  sake  of 
uniformity  and  clearness,  the  committee  recommends 
that  this  list  of  terms  of  frequent  use  in  expressions 
rclatinj^  to  hif^hway  work  be  recognized  as  having  the 
incanings  set  forth  in  the  list,  unless  otherwise  detin- 
itely  stated  at  any  time  by  a  user  of  such  term  or 
tcims.  The  committee  further  recommends  that  new 
terms  ov  ])hrases,  coined  with  the  idea  of  exjjressing 
delicate  shades  of  meaning  through  the  medium  of 
one  or  two  words  rather  tlian  by  longer  expressions, 
be  suggested  or  used  only  after  full,  careful,  and  con- 
servative consideration,  for  the  sake  of  avoiding  the 
utmost  confusion  in  the  use  of  terms. 

In  the  list  will  be  found  some  terms  and  definitions 
adopted  by  the  American  Society  for  Testing  Mater- 
ials, noted  thus* ;  others  by  the  American  Reporters 
on  Communication  No.  10  at  the  Third  international 
Road  Congress,  designated  thust;  and  other  terms  and 
definitions  wliich  have  been  proposed  by  the  Commit- 
tee on  ".Standard  Tests  for  Road  Materials"  (Coni- 
luitlee  D  4)  of  the  American  .Society  for  Testing  Ma- 
terials, which  have  been  indicated  thust. 

DEFINITIONS 

Aggregate — The  mineral  material,  such  as  sand,  gravel, 
shells,  shxg,  or  broken  stone,  or  comliinations  thereof,  with 
which  the  cement  or  the  bituminous  material  is  mixed  to 
form  a  mortar  or  concrete.  Fine  aggregate  may  be  con- 
sidered as  the  mineral  inert  material  which  will  pass  a  /4-in. 
screen,  and  coarse  aggregate  the  material  which  will  not 
pass  a  'A-^ti.  screen. 

Asphalt — Solid  or  semi-solid  native  bituminous,  solid  or 
semi-solid  bitumens  obtained  by  refining  petroleums,  or  solid 
or  semi-solid  bitumens  which  are  combinations  of  the  bi- 
tumens mentioned  with  petroleums  or  derivatives  thereof, 
which  melt  on  the  application  of  heat,  and  which  consist  of 
a  mi.xture  of  hydrocarbons  and  their  derivatives  of  complex 
structure,    largely    cyclic    and    bridge    compounds. 

Asphalt  Block  Pavement — One  having  a  wearing  course 
of   previously   prepared   blocks  of   asphaltic   concrete. 

Asphalt  Cement — -A  fluxed  or  unlluxed  asphaltic  mater- 
ial, especially  prepared  as  to  quality  and  consistency,  suit- 
able for  direct  use  in  the  manufacture  of  asphaltic  pavements, 
and  having  a  penetration  between  5  and  ^250. 

Asphaltenes — The  components  of  the  bitumen  in  petro- 
leum, petroleum  products,  malthas,  asphalt  cements,  and 
solid  native  bitumens,  which  are  soluble  in  carbon  disulphidc, 
but    insoluble   in    parafbn    napthas. 

Asphaltic — Similar  to,  or  essentially  composed  of,  as- 
phalt. 

Base — Artificial    foundation. 

Binder — (1)  A  foreign  or  line  material  introduced  into 
the  mineral  portion  of  the  wearing  surface  for  the  purpose 
of  as.sisting  the  road  metal  to  retain  its  integrity  under 
stress,  as  well  as,  perhaps,  to  aid  in  its  first  construction. 
(2)  The  course,  in  a  sheet-asphalt  pavement,  frequently  used 
between  the  concrete  foundation  and  the  sheet-asplialt  mix- 
ture of  graded  sand  and  asphalt  cement. 

Bitumen — A  mixture  of  native  or  pyrogenous  hydrocar- 
bons and  their  non-metallic  derivatives,  which  may  be  bases, 
liquids,  viscous  liquids,  or  solids,  and  which  arc  soluble  in 
carbon    disulphide. 


Bituminous  Cement — A  bituminous  material  suitable  for 
use  as  a  binder,  having  cementing  qualities  which  are  de- 
pendent  mainly   on   its   bituminous   character. 

Bituminous  Concrete  Pavement — One  composed  of 
stone,  gravel,  sand,  shell,  or  slag,  or  combinations  thereof, 
and  bituminous  materials  incorporated  together  by  mixing 
methods. 

Bituminous  Macadam  Pavement — One  having  a  wearing 
course  of  macadam  with  the  interstices  filled  by  penetration 
methods  with  a  bituminous  binder. 

Bituminous  Material — Material  containing  bitumen  as  an 
essential   constituent. 

Liquid  Bituminous  Material— ^Bituminous  material 
showing  a  penetration  at  normal  temperature  under  a  load 
of  .lO  grammes  applied   f<jr   1   sec,  or  more  than  350. 

Semi-Solid  Bituminous  Material — IBituminous  material 
showing  a  penetration  at  normal  temperature  under  a  load 
of  100  grammes  applied  for  55  sec,  of  more  than  10;  and 
under  a  load  of  50  grammes  applied  for  1  sec,  of  not  more 
than  :i50. 

Solid  Bituminous  Material — IBituminous  material  show- 
'ing   a   penetration   at   normal   temperature    under  a   load   of 
100  grammes  applied  for  5  sec,  of  not  more  than  10. 

Bituminous  Pavement — One  composed  of  stone,  gravel, 
sand,  shell,  or  slag,  or  combinations  thereof,  and  bituminous 
materials    incorporated    together. 

Bituminous  Surface — A  superficial  coat  of  bituminous 
material  with  or  without  the  addition  of  stone  or  slag  chips, 
gravel,  sand,  or  material  of  similar  character. 

Blanket— See  "Carpet." 

Bleeding — The  exudation  of  bituminous  material  on  the 
roadway  surface  after  construction. 

Blown  Petroleimis — fSemi-solid  or  solid  products,  pro- 
duced primarily  by  the  action  of  air  upon  originally  fluid  na- 
tive bitumens  which  are  heated  during  the  blowing  process. 

Bond — The  Combined  action  of  inertia,  friction,  and  of 
the  forces  of  adhesion  and  cohesion,  which  helps  the  separate 
particles  composing  a  crust  of  pavement  to  resist  separation 
under  stress.  Mechanical  bond  is  the  bond  produced  almost 
wholly,  in  a  well-built  broken-stone  macadam  road,  by  the 
interlocking  of  angular  fragments  of  stone,  and  the  subse- 
quent tilling  of  the  remaining  interstices  with  the  finer  par- 
ticles. 

Bound — Bonded. 

Water-Bound — Bonded   with  the  aid  of  water. 

Bituminous  Bound — Bonded  with  the  aid  of  bituminous 
material. 

Brick  Pavement — One  having  a  wearing  course  of  pav- 
ing bricks  or  blocks. 

Bridge — .\  structure  for  the  purpose  of  carrying  traffic 
over  a  gap  in  the  road-bed  measuring  10  ft.  or  more  in  the 
clear  span. 

Camber  of  a  Road — See  "Crown." 

Camber  of  a  Bridge — The  rise  of  its  centre  above  a 
straight   line  through  its  ends. 

Carbenes — fThe  components  of  the  bitumen  in  petro- 
leums, petroleum  products,  malthas,  asphalt  cements,  and 
solid  native  bitumens,  which  are  soluble  in  carbon  disulphide. 
but  insoluble  in   carbon   tetra-chloride. 

Carpet — .\  bituminous  surface  of  appreciable  thickness, 
generally  formed  on  top  of  a  roadway  by  the  application  of 
one  or  more  coats  of  bituminous  material  with  gravel,  sand, 
or  stone  chips  added. 

Cement — .\n  adhesive  substance  used  for  uniting  par- 
ticles of  other  materials  to  each  other.     Ordinarily  applied 
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only  to   calcined   "cement   rock,"   or   to   artificially   prepared,  rents.     The   product   of  the   crusher   passing   through   a   fine 

calcined,  and  ground  mixtures  of  limestone  and  silicious  ma-  sieve. 

terials.     Sometimes  used  to  designate  bituminous  binder  used  ■           Dust  Layer — Material  applied  to  a  roadway  for  tempor- 

in   bituminous   pavements,  when   the  expression   "bituminous  arily  preventing  the  formation  or  dispersion  under  traffic  of 

cement"   (q.   v.)   is  understood  to  be  meant.  distributable   dust. 

Cement-Concrete — An  intimate  mixture  of  gravel,  shell.  Earth    Road— A    roadway    composed    of    natural    earthy 

slag,  or  broken   stone   particles,   with   certain  proportions   of  material. 

sand  or  similar  material,  cement,  and  water,  made  previous  Emulsion — .A    combination    of    water    and    oily    material 

to  placing.  made  miscible  with  water  through  the  action  of  a  saponify- 

Cement-Concrete    Pavement— One     having     a     wearing  '"S:  or  other  agent. 

course    of   hydraulic   cement    concrete.  Expansion  Joint— A  separation  of  the  mass  of  a  struc- 

/-—..jDiinr-         1           .L         1  ture,  usually  in   the   form   of  a  joint  filled   with   elastic  ma- 
Cemented — Bonded.      l<eferrmg    to    water-bound    maca-  •   i        ,  •   ,        •,,             •  ,                       ■       ,         ,.   , 
,          1.      ^          <.             i   J..   •           J   .      J     •        .     .1    .           1-  tenal,  which   will  provide   opportunity  for   slight   niovement 

dam,  the  term     cemented     is  used  to  designate   that  condi-  .       , 

•  i-           1.           r.           11-        .1.       ^          r-        •        .1              .  •"  tbe  structure. 

tion  existing  when,  after  rolling  the  stone  forming  the  crust,  „         „         .    .                              ,    ,            ,    ■        • 

^,                .    .              J     1           u          /:ii    J      -^1.  ^L     c           •               J  ^3t — Containing  an  excess.     A  fat  asphalt  mixture  is  one 

the  remaining  voids  have  been  filled  with  the  finer  sizes,  and  •         ,  •  ,      ,            ,    , 

^,         .           ,     ,          i.a       .>   u             J       ii           1-          r         1  "1  which  the  asphalt  cement  is  in  excess  and  the  excess  is 

the   stone   dust   or     nour     has,   under   the    action    of   water,  ,       , 

.1            ,<     ^  ..         J                    »  -^     ir  clearly  apparent. 

taken  a     set,     as  does  cement  itself. 

,-,.  .         c      11            1     '  r     '         1       r     ^                ^   •    •  Filler — (1)   Relatively  fine  material  used  to  fill  the  voids 

-    Chips — small  angular   iragmcnts  ot   stone   containing  no  .        ,           ■                     ,   ^    ^, 

,                                                                                           -  in   the   aggregate.      (2)    Material   used   to   fill   the   joints   in   a 

brick  or  block  pavement. 

Clay — Finely  divided  earth,  generally  silicious  and  alum-  _,.      ,  ._     ,           .^„,                .                     .    ,           •  ,     ,       , 

,  .  ,       •,,                „_„          ,      .             ,,              ..r-         I  .■  Fixed  Carbon — *lhe  organic  matter  of  the  residual  coke 

inous,  which  will  pass  a  300-mesh  sieve.     Also  see     Oravel.  ...                         •        ,                                   ,            • 

obtained  upon   burning  hydrocarbon   products   in   a   covered 

Coal    Tar — fThe    mixture     of    hydrocarbon      distillates,      „^^<.„i  :„  jt,„  „k„..„„«  „f  f,„„ »„ 

'                                        ^                                          '  vessel  in  the  absence  01  tree  oxygen. 

mostly    unsaturated    ring    compounds,    produced    in    the    de-  .„,            .■^■,                            ,,..,,•. 

J-  ^-t,  ^-          f         ,  Flour — ttinely   ground   rocks  of   minerals   pulverized   to 

structive  distillation  of  coal.  .         ,       , 

r> .      c        "n         *  >'      ii\    Tu      »   ^  I            1.      f  impalpable  product. 

Coat — See      Carpet.        (1)     Ihe    total    result    of    one    or  ^          '^ 

more  single  surface  applications.     (2)  To  apply  a  coat.         •  Flush  Coat     See     Seal   Coat. 

Coke-Oven  Tar — fCoal-tar  produced  in  by-product  coke  Flushing — (1)  Completely  filling  the  voids.     (2)  Washing 

ovens  in  the  manufacture  of  coke  from  bituminous  coal.  a  pavement  with  an  excess  of  water. 

Consistency— JThe  degree  of  solidity  or  fluidity  of  bitu-  Flux— fBitumens,   generally  liquid,  used   in   combination 

minous  materials.  with  harder  bitumens  for  the  purpose  of  softening  the  latter. 

Course — One  or  more  layers  of  road  metal  spread  and  -i-,     .            r^.,            ..         j  »u     u-   1           j        ^  j             •  11 

'             .                           ^  Footway — The  portion  of  the  highway  devoted  especially 

compacted  separately  for  the  formation  of  the  road  or  pave-  ,          ,     .   ■            a     •  1        n 

'^                                     ,,         ,                  .                             ^  io  pedestrians.     A  sidewalk, 

ment.     Courses  are  usually  referred  to  in  the  order  of  their  _,,._. 

layings  as  first  course,  second  course,  third  course,  etc.    Also  Foundat.on-The  portion  of  the  roadway  below  and  sup- 

a  single  row  of  blocks  in  a  pavement.  ''°''t'"g  "^<^  ""='  °^  pavement. 

Crown- The  rise  in  cross-section  from  the  lowest  to  the  Artificial  Foun>dation— That  layer  of  the  foundation 
highest  part  of  the  finished  roadway.  It  may  be  expressed  especially  placed  on  the  sub-grade  for  the  purpose  of-  rein- 
either  as  so  many  inches  (or  tenths  of  a  foot),  or  as  rate  forcing  the  supporting  power  of  the  latter  itself,  and  com- 
per  foot  of  distance  from  side  to  centre,  i.  e.,  "the  crown  is  posed  of  material  different  from  that  of  the  sub-grade  pro- 
4  in.,"  or  "the  crown  is  Yi  in.  to  the  foot."  P^''- 

Crusher  Run — The  total  unscreened  product  of  a  stone  Free  Carbon — *In  tars,  organic  matter  which  is  insoluble 

crusher.  in    carbon   disulphide. 

Crusher-Run  Stone— The  product  of  a  stone-crusher,  un-  Gas-House    Coal-Tar— fCoal-tar    produced    in    gashouse 

screened    except    for    the    removal    of    the    particles    smaller  retorts  in  the  manufacture  of  illuminating  gas  from  bitumin- 

than  remaining  on  about  a  J4-'n.  screen.  ^,^,g  q-q-^\ 

Crust — That  portion   of  a  macadam   or   similar  roadway  /-     j       /-.-^  t-u           n       r  .i            »         :  ^u           j 

,     .                 .     .           ,     ,              ,            ,  Grade — (1)  The  profile  of  the  centre  of  the  roadway,  or 

above   the   foundation,   consisting   of  the   road   metal   proper  .,         ...             ,  ,,       ,„,    tt,       ..•           ,^^   t         .  ui-  u 

.     ,                                              '^  Its   rate  of  rise   or  fall.      (2)    Elevation.      (3)    io   establish   a 

with   Its  bonding  agent  or  binder.  ci     i           ^          j   en                 .u        i        /.\   -r                      i 

'        ,                s     s  profile  by  cuts  and   fills  or   earthwork.     (4)   To  arrange   by 

Culvert — A  structure  for  the  purpose  of  carrying  traffic  •          u     i           ^                     i           j                   i  •     »•            c         u 

,  ,     ,                .        ,          ,               ,      .  sizes,   broken   stone,   gravel,   sand,   or   combinations   of   such 

over   a   gap   in    the   road-bed    measuring   less    than    10   ft.    in  ._ . 

clear   span. 

Cut-Back  Products-Petroleum,  or  tar  residuums,  which  Gravel-Small  stones  or  pebbles  usually  found  in  natural 

have  been  fluxed,  each  with  its  own  or  similar  distillates.  deposits   more   or   less   intermixed   with   sand,   clay,   etc.,  but 

Dead    Oils-*Oils,    with    a    density    greater    than    water,  '"  ^^ich  mixture  the  particles  which  will  not  pass  a  10-mesh 

which  are  distilled  from  tars.  ^'"^"^  predominate;   gravel,  clay,  gravel  sand,   clayey  gravel. 

Dehydrated  Tars-fTars  from  which  all  water  has  been  ^"d    sandy   gravel    indicate    the    varying   proportions    of    the 

J  finer-sized  particles.  The  differentiation  between  gravel,  sand, 

removed.  *^                                                                      =.>•». 

Ditch-The  open-side  drain  of  a  roadway,  usually  deep  ^''t'  =*"d  clay  should   be   made   on   the   following  basis: 

in  proportion  to  its  width,  and  unpaved.  Size   of   Particles                                                                   Names 

Drainage-Provision  for  the  disposition  of  water.  Retained  on   a  10-mesh   sieve    Gravel 

Side-Drainage-That  along  the  sides  of  the  roadway.  ''^^^'"e-  a  10-mesh  and  held  on  a  200-mesh  sieve  Sand 

Sub-  or  Under-Drainage-That  below  the  surface.  Passing  a  200-mesh  sieve    Silt  or  clay 

Surface  Drainage-That  on  the  roadway  or  ground  sur-  P^a  Gravel-Clean   gravel   the   particles   of   which   equal 

fggg  peas  in  size. 

V-Drainage-That     provided     by     the     construction     of  Grit-Stone,  slag  chips,  or  small  gravel   free  from   finer 

troughs  in  the  sub-grade  of  the  roadway,  which  troughs  are  material. 

like  a  "V"  with  flat  sloping  sides,  and  are  fiUed  with  stone.  Gutter — The   artificially   surfaced   and  generally   shallow 

Dust — Earth   or   other   matter   in    fine,   dry   particles,   so  waterway  provided  usually  at  the  sides  of  the  roadway  for 

attenuated  that  they   can   be   raised  and  carried   by  air   cur-  carrying  surface  drainage.     Occasionally  used  synonymously 
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.with   "ditch,"   but   incorrectly    so,  'as    "gutters"  arc    always 
paved  or  otherwise  surfaced,  and  ditches  are  not. 

Haunches — The  sides  or  flanks  of  a  Toadway.    Somttimes 

also   called   "quarters." 

Highway — The  entire  riglit  of  way  devoted  to  public 
travel,  including  the  sidewalks  and  other  public  spaces,  if 
such  exist. 

Layer — A  course  made  in  one  application. 

Loam — I"inely  divided  earthy  material  containing  a  coij- 
siderable  proportion  of  organic  matter. 

Macadam — A  road  crust  composed  of  stone  or  similar 
material  broken  into  irregular  angular  fragments  compacted 
together  so  as  to  be  interlocked  and  mechanically  bound  to 
the  utmost  possible   extent. 

Mastic — A  mixture  of  bituminous  material  and  tine  min- 
eral matter  suitably  made  for  use  in  highway  construction 
and  for  application  in  a  heated  condition. 

Mat— tSee  "Carpet." 

Matrix — A  composition  or  material  forpiing  a  cushion, 
or  binding  the  aggregate  together. 

Mesh — The  square  opening  of  a  sieve. 

Metal— See  "Road-Metal." 

Mortar — A  mixture  of  fine  material  such  as  sand,  "cement, 
and  water  or  other  liquid,  suitably  proportioned  and  incor- 
porated together  for  the  purpose  for  which  it  is  used. 

Mush — A  greasy  mud  sometimes  found  on  bituminous 
crusts. 

Normal  Temperature — t'n  laboratory  investigations,  25 
deg.  cent.  (77  deg.  Fahr.).  . 

Oil-Gas  Tars — Tars  produced  by  cracking  oil  vapors  in 
the  maijufacture  of  oil  gas. 

Patching — Repairing  or  restoring  small  isolated  areas  in 
the  surface  of  the  metalled  or  paved  portion  of  the  highway. 

Palliative — A    short-lived    dust    layer. 
,        Pavement-^The  wearing  cour,s,e  of  the  roadway  or  foot- 
way, when  constructed  with  a  cement  or  bituminous  binder, 
or  composed  of  blocks  or  slabs,  together  with  any  cushion 
or  "binder"  course. 

Penetration — In  laboratory  investigations,  the  <listance, 
expressed  in  tenths  of  a  millimeter,  entered  a  samjile  by  a 
No.  2  cambric  needle  operated  in  a  machine  for  the  purpose 
and  under  known  conditions  of  loading,  time,  and  tempera- 
ture.    The  degree  of  solidity  of  bituminous  materials. 

In  construction,  the  entrance  of  bituminous  material  into 
the  interstices  of  the  metal  of  the  roadway. 

Penetration  Method—The  method  of  constructing  a  bitu- 
minous-niacadain  pavement  by  pouring  or  grouting  the  bitu- 
minous material  into  the  upper  course  of  the  road  metal  be- 
fore the  binding  of  the  latter  has  been  completed. 

Pitch — fSoIid  residue  produced  in  the  evaporation  or  disr 
tillation  of  bitumens,  the  term  being  usually  applied  to  resi- 
due obtained   from   tar. 

Hard  Pitch — Titcli  sliowing  a  penetration  of  not  more 
than  ten. 

Soft  Pitch-Pitch  showing  a  penetration  of  more  than 
ten. 

Straight-Run  Pitch — JA  pitch  run  in  the  initial  process 
of  distillation,  to  tlie  consistency  desired  without  subsequent 
fluxing. 

Pocket — A  hole  or  depression  in  the  wearing  course. 

Pot-Hole — A  hole  extending  below  the  wearing  course. 

Profile — A  longitudinal  section  of  a  highway,  generally 
taken  alontf  the  centre  line. 

Quarters — The  four  sections  of  equal  width  which,  sido 
by  side,  make  up  the  total  width  of  a  roadway. 

Ravelling — The  loosening  of  the  metal  composing  the 
crust. 

(Concluded  in  next  issue.) 


The  Business  Relation  Between  Contractor 
and  Engineer 

THERE  i.s  a  more  or  less  prevalent  idea  among 
many  taxpayers  and  some  few  engineers  that 
contractors    as    a    class  are  dishonest.     This 
opinion  is  generally  formed  by  a  very  limited 
experience  in  dealing  with  contract  work. 

The  nature  of  a  contractor's  work,  especially  when 
he  is  engaged  on  public  work,  readily  yields  itself  to 
criticism.  (Juite  often  we  hear  a  contractor  con- 
demned for  a  poor  piece  of  work  when  the  blame  pro- 
perly belonged  on  the  engineer.  There  have  been  in- 
stances of  bridge  failures  and  examples  of  unsatisfac- 
tory roads  and  pavements  when  the  contractor  was 
entirely  innocent  and  yet  received  the  majority  of  the 
blame.  The  contractor  may  build  his  work  in  strict 
accordance  with  the  specifications  furnished  and  yet 
be  blamed  by  the  general  public  if  the  work  is  not 
satisfactory. 

The  mistakes  of  engineers  are  frequently  shoul- 
dered by  the  contractor.  The  general  public  is  a  pe- 
culiar and  fickle  party  to  deal  with.  It  is  easily  in- 
tlitenced  and  very  seldom  investigates  carefully  into 
tile  true  merits  of  a  case.- 

During  the  past  year  the  writer  had  charge  of  a 
piece  of  work  built  by  a  contractor  who  was  a  stranger 
to  him.  Before  the  work  had  started  he  made  inquiry 
of  an  engineer  who  had  had  some  business  dealings 
with  the  contractor  as  to  his  reputation.  He  reported 
that  all  he  knew  about  the  man  was  that  he  had  built 
a  job  in  his  town  that  had  not  yet  been  accepted,  and 
the  general  impression  was  that  the  work  was  im- 
properly done.  The  writer  found  from  his  experience 
with  this  same  contractor  that  he  was  strictly  square 
and  honest,  and  that  his  work  was  excellent.  As  a 
matter  of  curiosity  he  made  an  investigation  of  the 
piece  of  work  that  was  the  basis  of  the  local  engineer's 
opinion  and  found  that  the  reason  the  work  had  not 
been  accepted  was  because  of  a  technical  error  in  the 
legal  proceedings  involved.  The  legal  talent  should 
have  shouldered  the  blame,  yet  the  contractor  in  real- 
ity had  thrust  upon  him  an  unsavory  local  reputation 
through  no  fault  of  his  own. 

There  is  a  contractor  of  my  acquaintance  who  so 
firmly  beheves  that  the  contractor  is  ultimately  blamed 
for  the  success  or  failure  of  a  finished  piece  of  work 
that  he  refuses  to  bid  on  work  where  the  specifications 
do  not  meet  with  his  approval.  He  claims  that  it  has 
been  his  experience  that  the  general  public  soon  for- 
gets the  specifications  and  the  engineer  that  made 
them,  but  that  they  do  not  forget  the  contractor.  H 
the  work  is  satisfactory,  he  gets  the  credit,  and  if  it  is 
unsatisfactory,  he  gets  the  blame.  In  so  much  as  he 
depends  upon  his  finished  work  for  his  reputation,  he 
contends  that  he  cannot  afford  to  take  any  chances 
on  questionable  specifications. 

He  carries  the  point  so  far  he  will  not  bid  on  a 
pitch  or  asphalt  filled  brick  pavement,  because  in  his 
estimation,  the  only  proper  method  to  construct  a 
brick  pavement  is  with  a  cement  grout  filler. 

Do  not  infer  that  the  writer  thinks  that  all  con- 
tractors are  perfectly  honest,  or  that  they  should  be 
clas.sed  as  philanthropists.  There  are  dishonest  and 
crooked  contractors,  the  same  as  there  are  dishonest 
men  in  other  lines  of  business  activity.  .All  of  them 
will  bear  watching,  yet,  the  crooked  and  really  dis- 
honest contractor  is  the  exception  and  not  the  rule. 

We,  as  engineers,  should  be  careful  that  our  experi- 
ences with  these  exceptional  cases  do  not  prejudice  us 
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so  that  we  impose  unnecessary  hardships  and  restric- 
tions upon  the  men  who  are  endeavoring  to  do  good, 
conscientious  work. 

The  contractor  is  a  party  to  a  contract  the  same  as 
the  state,  county,  or  any  other  party  of  the  first  part, 
and  is  entitled  to  certain  rights  and  privileges.  He  is 
not  an  undesirable  citizen,  or  a  necessary  evil,  but  is 
a  very  necessary  and  important  factor  in  the  develop- 
ment of  improvements  of  all  kinds. 

One  of  the  most  difficult  problems  confronting  the 
engineer  in  the  preparation  of  his  specifications  is  that 
of  making  them  rigid  enough  to  control  the  refractory 
and  bad  contractor,  and  yet,  at  the  same  time,  not 
handicap  the  man  who  is  sincere  and  straightforward 
in  his  work. 

The  specifications  should  be  drawn  as  to  insure 
good  and  satisfactory  work  in  every  detail,  and  yet  at 
a  cost  that  is  not  excessive,  li  the  cost  were  not  a 
consideration  it  would  be  an  easy  matter  to  prepare 
specifications  that  would  absolutely  hold  almost  any 
contractor. 

The  cost,  however,  is  a  very  important  factor  and 
must  be  carefully  considered.  Any  unnecessary  re- 
strictions upon  the  work  increases  the  cost  to  the  con- 
tractor which,  in  turn,  increases  the  cost  to  the  party 
of  the  first  part. 

Time  Limit  Most  Important 

Many  engineers  and  county  superintendents  fail  to 
appreciate  the  efl:ect  that  an  extremely  short  specified 
period  of  time  for  the  completion  of  a  piece  of  work 
lias  upon  the  cost.  In  some  cases  the  difference  in 
cost  might  be  small,  yet,  in  general,  it  is  considerable. 
Any  time  that  you  specify  a  time  for  completion  so 
limited  that  it  necessitates  starting  work  immediately 
upon  the  awarding  of  the  contract,  you  limit  the  com- 
petition to  contractors  who  have  outfits  that  are  idle, 
or  those  that  are  willing  to  buy  an  outfit  at  hurry-up 
prices,  in  which  case  the  increased  cost  is  charged  to 
the  job.  There  are  times  in  public,  as  well  as  private 
work,  where  the  advantages  of  an  early  completion  of 
a  given  piece  of  work  more  than  offset  any  increased 
cost.  As  public  officials,  we  must  weigh  all  of  these 
points,  and  if  it  is  found  to  be  good  judgment  to  re- 
quire special  restrictions,  provision  for  the  added  cost 
should  be  made  in  the  estimate. 

The  engineer  and  the  contractor,  while  represent- 
ing two  sides  of  a  contract,  should  work  with  the  same 
ultimate  end  in  view,  that  is  the  completion  of  a  satis- 
factory piece  of  work.  Naturally,  the  contractor  en- 
deavors to  secure  this  end  with  the  least  cost  to  him- 
self. This  tendency  is  not  to  be  condemned,  as  it  is 
simply  a  case  of  good  lousiness  ability,  unless  carried 
to  such  an  extent  that  it  infringes  upon  the  specifica- 
tions and  the  quality  of  the  work.  If  the  latter  case 
exists,  the  engineer  must  then  exert  the  powers  vested 
in  him  and  see  that  the  work  is  properly  done. 

An  engineer  may  assist  or  retard  a  contractor  in 
many  ways.  If  he  co-operates  with  him,  the  quality 
of  the  work,  as  a  rule,  is  improved,  for  most  contrac- 
tors are  human  and  appreciate  this  attitude  on  the  part 
of  the  engineer.  The  party  of  the  first  part  benefits 
not  only  in  having  a  better  finished  product,  but  in 
future  work ;  benefits  in  price,  for  when  a  contractor 
knows  that  the  engineer  is  disposed  to  treat  him  fairly 
and  not  impose  unnecessary  hardships  upon  him,  he 
is  in  a  better  position  to  figure  closely  on  his  job. 

Some  engineers  assume  the  attitude  that,  if  the 
work  is  not  done  properly  they  will  not  accept  it  and 
deliberately  let  the  contractor  go  ahead  and  do  things 
that  are  not  in  accordance  with  specifications,  without 


making  any  effort  to  correct  the  faults.  This  method 
is  to  be  condemned.  Often  infringements  are  the  re- 
sult of  ignorance,  and  in  such  a  case,  failure  of  correc- 
tion is  an  injustice  to  the  contractor  and  poor  business 
l)olicy  for  the  party  of  the  first  part.  If  the  work  is 
allowed  to  continue  in  an  unsatisfactory  manner  to 
completion,  one  of  two  things  is  sure  to  happen,  either 
the  work  is  accepted  or  rejected.  If  accepted,  the  party 
of  the  first  part  is  not  getting  what  it  is  entitled  to 
get,  under  the  provisions  of  the  contract.  If  it  is  re- 
jected and  the  work  torn  out  and  replaced,  the  party 
of  the  first  part  is  obliged  to  undergo  delay  and  the 
inconvenience  that  always  results  from  such  condi- 
tions. A  compromised  job  is  rarely  satisfactory  to 
anybody  concerned  and  on  public  work  is  food  for 
gossip  that  is  almost  invariably  grossly  exaggerated, 
no  matter  how  carefully  and  fairly  the  settlement  was 
adjusted.  Compromise  settlements  for  inferior  work 
have  been  made  in  the  past  and  will,  of  necessity,  be 
made  in  the  future,  but  every  effort  should  be  made 
to  avoid  them.  The  occasion  is  rare  when  the  con- 
tractor will  deliberately  disobey  the. instructions  of  the 
engineer.  There  are  occasionally  cases  on  public  work 
where  the  contractor,  through  some  political  connec- 
tions, or  friendship,  figures  that  he  can  override  the 
engineer  and  secure  an  acceptance  through  what  is 
commonly  called  "pull."  Such  occurrences  were  much 
more  common  in  the  past  than  they  are  at  present, 
although  there  are  yet  some  few  contractors  that  are 
not  educated  up  to  this  point. 

The  engineer  should  exert  every  effort  to  secure 
for  the  party  of  the  first  part,  a  satisfactory  i)iece  of 
work  and  all  that  can  reasonably  be  expected  under 
the  specifications.  He  should  not,  however,  abuse  the 
])owers  vested  in  him  to  impose  useless  hardships  upon 
the  contractor.  There  are  times  where  it  becomes  the 
duty  of  the  engineer  to  protect  the  contractor  from 
unjust  demands,  made  by  the  party  of  the  first  part. 
An  occasion  of  this  kind  happened  in  Henry  county 
some  three  or  four  years  ago.  A  bridge  company  had 
contracted  to  build  a  structure  within  a  given  period, 
which  appeared  to  everybody  concerned  a  very  reas- 
onable time.  Work  started  very  shortly  after  the  con- 
tract was  awarded.  Quicksand  was  encountered  in 
the  footing,  the  river  rose  twice,  flooding  the  coffer- 
dams and  the  canal  broke,  cutting  off,  for  the  time 
being,  transportation  facilities  for  material.  As  a  re- 
sult of  these  unforeseen  difficulties  the  work  was  not 
completed  within  the  time  limit  required  in  the  con- 
tract.. It  was,  however,  completed  in  a  very  satis- 
factory manner  and  a  big  loss  to  the  contractor,  yet 
in  spite  of  these  facts  the  bridge  committee  endeavored 
to  enforce  a  penalty  on  the  contractor  because  the 
work  was  not  completed  within  the  specified  time  and 
produced  a  written  opinion  from  a  local  attorney  in 
which  the  claim  was  made  that  acts  of  God,  labor  diffi- 
culties, strikes,  etc.,  afforded  no  excuse  in  the  sight  of 
the  law  for  a  contractor.  It  was  the  unpleasant  duty  of 
the  writer  to  attempt  to  persuade  this  committee  that 
they  had  no  moral  or  legal  right  to  the  penalty,  as  the 
contractor  had  done  everything  in  his  power  to  com- 
plete the  work  and  that,  if  they  did  withhold  any  of 
the  money  due  the  contractor  they  were  actually  steal- 
ing it.  It  is  much  easier,  at  such  times,  to  follow  the 
lines  of  least  resistance  and  stay  out  of  controversies 
of  this  kind,  but  a  man  does  not  deserve  the  name  of 
engineer  that  has  not  the  backbone  to  stand  up  for 
what  he  knows  to  be  right,  no  matter  whether  he  is 
acting  in  the  interest  of  the  contractor  or  the  public. 

The  old  saying,  "If  you  don't  expect  to  enforce  the 
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law  take  it  off  the  statutes,"  holds  good  with  a  set  of 
si)ccirK'ati()iis  and  any  instructions  you  may  give  to  a 
contractor.  Disobedience  of  one  law  breeds  contempt 
for  all  law  and  the  same  is  true  as  re}i;ards  orders  f^ivcii 
to  a  contractor  that  arc  ntjt  enforced.  Do  not  be  arbi- 
trary and  do  not  give  orders  unless  they  are  neces- 
sary, and  then  see  that  they  are  obeyed. 

In  starting  a  job  give  the  contractor  to  understand 
exactly  what  you  will  expect  of  him  and  that  you 
stand  ready  to  assist  him  in  any  way  possible  to  carry 
on  his  work  in  an  efficient  and  economical  manner, 
but  that  in  turn  you  insist  that  he  build  the  work  as 
specified.  Such  an  understanding,  at  the  start  of  a 
job,  will  often  obviate  later  controversies  and  insure 
a- better  finished  i)roduct  for,  as  a  rule,  the  fewer  the 
controversies  the  better  the  completed  work. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


AnioiiK  the  companies  incorporated  recently  at  Ottawa 
we  note  Thomas  Kelly  &  Sons,  Limited,  of  Winnipejc — and 
of  Manitoba  Parliament  Buildings  fame.  The  capital  is 
stated  as  one  million  dollars. 

The  Montreal  City  Council  is  considering  tlie  project 
of  building  a  1.5-mile  sewer  from  the  north  end  of  the  city 
toward  the  cast  end  of  the  island  of  Montreal,  at  an  estimated 
cost  of  $1,000,000  to  $3,000,000.  It  is  recommended  by  Chief 
Engineer    Mercier. 

The  Barr  Clay  Company,  of  Streator,  Illinois,  is  the 
latest  acquisition  to  the  family  of  the  Dunn  Wire-Cut-Lug 
Brick  Company's  licensees.  This  is  a  company  of  the  first 
importance  in  the  Middle  West  and  its  standing  both  as  to 
business  methods  and  quality  of  brick  is  of  the  highest. 

\  company  has  been  newly  incorporated  at  Russell,  Out., 
witli  a  capital  stock  of  two  hundred  and  fifty  thousand  dol- 
lars, under  the  name  of  Russell  Fire  Proofing.  Limited.  The 
company  purposes  the  manufacture  of  clay  products.  Among 
the  incorporators  arc  .Xndrcw  Walker,  H.  Kennedy  and  J.  A. 
Cochrane. 

E.  T.  Ramsay,  Limited,  is  the  name  of  a  company 
newly  incorporated  at  Montreal  with  a  capital  stock  of  fifty 
thousand  dollars,  to  carry  on  the  l)usincss  of  manufacturing 
all  kinds  of  building  materials  and  contractors'  supplies. 
.\mong  the  incorporators  are  IL  S.  Thompson,  J.  .X.  La- 
Brecque,  J.   E.  Campbell,  and  J.   LaBrecque. 

The  Manitoba  Norris  Government  has  contracted  with 
the  Canadian  .Appraisal  Company,  of  Montreal,  to  make  a 
complete  appraisal  of  tlic  public  l)uildings  in  the  province, 
and  the  provincial  telephone  system,  the  work  to  be  finished 
within  sixty  days.  This  is  the  first  step  in  a  departmental 
investigation  of  the  erection  of  every  public  building  in 
Manitoba. 

The  municipality  ol  St.  Hilaire,  P.  (J.,  have  let  a  contract 
to  the  Century  Electric  Company,  Montreal,  for  installing 
a  distribution  system  for  street  and  house  lighting  and  for 
l)ower.  The  system  will  cover  an  area  of  ;t',j  miles.  'l"he 
transmission  line  will  be  on  wooden  poles  35  tect  high,  and 
nitrogen-filled  lamps  will  be  used  for  street  liglitiug.  .\ 
small  sub-station  will  be  constructed.  Eight  tenders  wer-; 
submitted. 

For  the  purpose  of  constructing  the  St.  Maurice  River 
dam,  designed  by  the  Quebec  Streams  Commission,  the  St. 
Maurice    Construction    Company,    Limited,    the    contractors. 


arc  installing  a  hydro-electrtc  plant  of  1,140  hor»c  power, 
consisting  of  two  units  of  575  h.p.  each.  The  power  will 
be  developed  under  l5  feet  head.  The  S.  Morgan  Smith 
Company  will  supply  the  turbines  and  the  Canadian  We»t- 
inghousc    Company    the   generators. 

The  name  which  has  been  officially  given  to  the  site  of 
the  future  250.000.000  gallon  reservoir  thirteen  miles  east  of 
the  city  of  Winnipeg,  for  the  storage  of  the  water  to  b« 
brought  from  Shoal  Lake,  will  testify  for  all  time  to  come 
to  the  important  part  taken  by  Mr.  T.  R.  Deacon,  twice 
elected  by  the  citizens  of  Winnipeg  to  be  their  chief  mag- 
istrate, in  initiating  the  Greater  Winnipeg  Water  District 
undertaking.  Deacon  is  at  present  the  material  yard  of  the 
District  and  the  headquarters  of  the  District  railway,  as 
well  as  the  engineering  headquarters  for  the  construction 
of  the  western  end  of  the  aqueduct. 

The  new  Government  grain  elevator  at  Calgary  is  now 
finished  and  ready  for  use.  This  completes  the  chain  of 
international  elevators  built  by  the  Government  between  the 
Great  Lakes  and  the  Rockies,  those  at  Moose  Jaw  and 
Saskatoon  being  already  in  operation.  All  these  elevators. 
including  the  one  at  Port  Arthur,  will  be  available  for 
handling  this  season's  crop.  The  Vancouver  elevator,  with 
a  capacity  of  a  million  bushels,  is  being  rushed  to  comple- 
tion. The  new  Government  grain  elevator  in  Calgary  has 
a  capacity  of  3,000.000  bushels.  It  is  constructed  of  rein- 
forced concrete  and  cost  a  million  dollars. 

At  a  meeting  of  the  Quebec  Public  Utilities  Commis- 
sion held  in  Montreal,  the  question  as  to  separate  c  mduits 
for  electrical  wires  was  again  discussed.  The  Electricil 
.Service  Commission  propose  to  place  all  wires  of  the  var- 
ious Montreal  public  utilities  (except  those  of  very  high 
voltage)  in  the  same  conduits,  while  it  was  argued  that  this 
was  likely  to  lead  to  damage,  and  that  separate  conduits  for 
low  tension  cables  and  for  higher  tension  cables  should  be 
built.  Under  the  city  charter  these  companies  requesting 
separate  conduits  will  have  to  pay  for  them;  against  this  it 
was  stated  that  the  Public  Service  Comporation.  which 
raised  the  question,  did  not  ask  for  separate  conduits.  It 
was  for  the  Utilities  Commission  to  decide  as  to  whether 
it  was  desirable  to  build  the  separate  conduits,  on  the  ground 
of  safety,  and  if  so  the  city  should  bear  the  cost.  The  Com- 
mission   will    give    their    decision    later. 

A  plant  to  cost  $100,000,000  and  generate  3.000,000  h.p. 
of  electric  energy  is  included  in  a  plan  for  the  utilization 
of  the  waters  of  the  lower  Niagara  river  presented  to  the 
New  York  State  authorities  of  Ontario  of  the  Dominion  of 
Canada.  The  project  is  to  dam  the  .Niagara  river  just  above 
Queenston,  Ont..  and  Lewiston.  .N.  Y.,  the  dam  to  be  W 
feet  high  and  forming  a  small  .Niagara  of  its  own.  This 
would  impound  the  river  back  to  within  a  mile  of  the  falls 
and  wipe  out  the  famous  Whirlpool  Rapids.  One  million 
horse-power  of  the  new  development  would  go  to  New 
York  and  a  similar  amount  to  Ontario.  .Aside  from  the  pro- 
ject of  Sir  .\dam  Beck  to  dam  the  St.  Lawrence  and  develop 
three  million  horse-power  of  energy,  this  is  the  most  am- 
bitious hydro-electric  project  yet  put  forth.  To  carry  it  into 
effect  would  require  joint  action  on  the  part  of  Ontario  and 
.New  York  state  and  also  new  treaty  arrangements  between 
the   United  States  and  the   Dominion  of  Canada. 

It  is  learned  on  good  authority  that  P.  Lyall  and  Sons 
Construction  Company,  Limited,  which  is  producing  shells 
on  an  order  for  4.5  high  explosives,  is  arranging  its  organ- 
ization at  the  Westmount  shops  to  bring  the  output  of  these 
shops  up  to  1.000  per  day.  The  plant  for  the  machining  of 
these  shells  has  been  installed  and  production  at  the  rate 
of  1.000  per  day  is  expected  to  be  reached  within  a  month 
or  six  weeks.  Shipments  have  been  going  forward  for  the 
past  week  or  so.    The  company  has  also  a  contract  for  forg- 
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ing  the  shell  cases  from  the  steel  round  as  well  as  machining. 
Machinery  for  this  work  is  now  being  installed  and  the  forg- 
ing plant  is  expected  to  be  in  operation  within  a  short  time. 
The  company  has  practically  completed  about  $3,000,000  of 
the  building  contracts  which  it  had  on  its  books  at  the  be- 
ginning of  the  year,  leaving  it  comparatively  free  to  con- 
centrate on  this  new  shell  business  and  on  the  building  of 
the  Union   Station  at  Toronto,  when   that  is  finally  started. 

There  was  keen  competition  for  the  contract  to  build 
the  dam  on  the  St.  Francis  River,  P.  Q.,  plans  for  which 
were  drawn  up  under  the  direction  of  Mr.  O.  Lefebvre,  Chief 
Engineer  of  the  Quebec  Streams  Commission.  The  dam  will 
store  water  from  a  drainage  area  of  472  square  miles,  and 
will  be  of  the  hollow  concrete  type.  It  will  increase  the 
water  supply  of  several  hydro-electric  plants  on  the  river. 
The  bids  varied  from  .$186,736  to  $101,027,  the  latter  being 
from  Mr.  George  Madden,  of  Quebec,  who  has  been  awarded 
the  contract.  The  other  tenderers  were:  Bates  &  Rogers 
Construction  Company,  Chicago,  $176,000;  O'Brien  &  Do- 
heney,  Montreal,  $148,350;  L.  A.  Ott  &  Company,  Montreal. 
$122,561;  Laganiere,  Houde  &  Company,  Grondines,  $147,665: 
Joseph  Gosselin,  Levis,  $118,870;  The  Provincial  Building  & 
Engineering  Company,  Montreal,  $120,014;  Julien  Toussaint 
&  Company,  Ltd.,  Montreal,  $124,000;  Arsenault  &  Plamon- 
don,  Montreal,  $117,468;  Cloutier,  Trudel  &  Coulombe,  St. 
Romuald,  $129,437;  O'Connor  Brothers,  Huntingdon,  $109,- 
380;  Atlas  Construction  Company,  Montreal,  $113,750;  Nova 
Scotia  Construction  Company,  Sydney,  N.  S.,  $151,333;  Gal- 
braith  &  Cate,  Limited,  Montreal,  $105,500;  Paquette  &  God- 
hout,  St.  Hyacinthe,  Que..  $163,175;  Ambursen  Hydraulic 
Construction  Company,  Montreal,  $186,736;  Thomas  O'Sul- 
livan,  Montreal,  $124,200.  This  makes  a  total  of  seventeen 
bids. 


Personal  Mention 

R.  Howling,  a  Brantford  contractor,  dropped  dead 
last  week  a  short  distance  from  his  home. 

Mr.  Robert  J.  Lecky.  head  of  the  engineering  and  gen- 
eral contracting  firm  of  Regina,  has  been  in  Toronto  attend- 
ing the   General   Synod  of  the   Anglican   Church. 

Major  Stuart  Howard,  late  head  of  the  sewers  depart- 
ment of  the  city  of  Montreal,  has  been  appointed  to  the 
command  of  the   Royal  Canadian  Engineers,  4th   Division. 

Harry  Braithwaite  Abbott,  C.  E.,  well  known  as  the 
first  General  Superintendent  of  the  Canadian  Pacific  Railway 
at  Vancouver,  and  one  of  the  most  successful  engineers  in 
Canada,  died  recently  after  a  brief  illness,  at  the  age  of  80. 
He  was  a  younger  brother  of  the  late  Sir  John  Abbott, 
K.C.M.G.,  third  Prime  Minister  of  Canada. 

The  death  of  Sir  William  Van  Home,  the  former  head 
of  the  Canadian  Pacific  Railway,  cannot  be  allowed  to  pass 
without  brief  record  in  these  columns.  Sir  William  was 
born  at  Jolliette,  in  Illinois,  in  1843.  At  the  age  of  fourteen 
he  became  an  office  boy  at  the  railway  station  in  his  native 
town.  There  he  acquired  a  knowledge  of  telegraphy,  which 
procured  him  employment  as  a  telegraph  operator  with  the 
Illinois  Central  Railway.  With  this  line  and  others  he 
passed  through  the  various  grades  of  telegraph  operator, 
ticket  agent,  train  despatcher,  superintendent  of  telegraphs, 
and  divisional  superintendent.  In  1872  he  became  General 
Superintendent  of  the  St.  Louis,  Kansas  City  and  Northern 
Railway,  which  was  at  that  time  in  the  hands  of  the  Receiver, 
and  which  he  made  a  paying  concern.  In  1880  Mr.  Van 
Home — as  he  was  then — accepted  the  office  of  General  Sup- 
erintendent of  the  Chicago,  Milwaukee  and  St.  Paul  Railway 
— then  the  most  extensive  system  in  the  United  States. 
Rather  more  than  a  year  later  he  resigned  to  become  Gen- 


eral Manager  of  the  Canadian  Pacific  Railway.  Under  Van 
Home's  direction  the  building  of  the  C.  P.  R.  progressed 
with  such  extraordinary  rapidity  that  the  main  line  was 
completed  in  fifty-four  months — less  than  half  the  time 
allowed  by  the  contract  between  the  company  and  the 
Government.  Mr.  Van  Home  succeeded  Duncan  Mclntyre 
as  Vice-President  in  1884;  he  became  President  in  1888,  on 
the  retirement  of  Lord  MountStephen,  and  Chairman  of  the 
Board  of  Directors  in  1899.  He  remained  Chairman  of  the 
Board  until  1910,  and  was  a  member  of  that  body  until  his 
death.  He  was  created  a  Knight  of  St.  Michael  and  St. 
George  by  Queen  Victoria  in   1894. 

Pro  Patria 

THE  subject  of  our  sketch  this  week  is  Capt.  Duguid. 
formerly  Superintendent  of  the  plant  of  the  Imperial 
Steel  and  Wire  Company,  Limited,  of  Collingwood, 
manufacturers  of  wire  and  wire  products.  Capt. 
Duguid  was  born  in  Toronto  thirty-six  years  ago.  He  at- 
tended the  Public  Schools  and  the  Harbord  Collegiate  In- 
stitute in  that  city,  and  was  largely  instrumental  in  the 
organization  of  the  Harbord  Cadet  Corps,  of  which  he  was 
the  first  Captain.     When  the  Boer  War  broke  out,  in  1899, 


Captain  Duguid. 

he  was  among  the  first  to  offer  his  services  and  to  go  to  the 
front — at  the  early  age  of  twenty.  At  the  termination  of  hos- 
tilities in  South  Africa  he  returned  to  Canada,  and  in  1902 
went  to  Collingwood  to  take  a  position  with  the  Cramp 
Steel  Company.  In  1905  he  accepted  the  post  of  Superin- 
tendent of  the  Imperial  Steel  and  Wire  Company's  plant — 
a  position  he  held  in  August,  1914,  when  he  offered  his  ser- 
vices in  the  present  war.  Capt.  Duguid  was  given  a  Cap- 
taincy in  the  48th  Highlanders  of  Toronto  (15th  Battalion), 
and  later  was  made  Quartermaster  of  the  Battalion — a  posi- 
tion which  he  still  occupies.  He  has  been  with  the  Battalion 
continuously  since  his  enlistment,  and  according  to  what  is 
known  at  present  has  come  unscathed  through  the  battles 
of   St.   Julien,    Festubert,   and   other   engagements. 


The  Novitiate  which  is  being  erected  at  Laval  des  Ra- 
pids, Que.,  by  the  Christian  Brothers,  at  a  cost  of  $475,000, 
has  reached  the  roofing  stage.  The  building  is  five  storeys 
high,  of  steel  and  brick  construction.  The  architects  are 
Messrs.  Viau  &  Venne,  of  Mpntreal,  and  the  general  con- 
tractors Messrs.  E.   N.   &  W.  Boileau. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Bertie  Township,  Ont. 

The  Township  Council  have  authorized 
the  laying  of  a  granolithic  sidewalk  on 
North  Ridge  Street.  Clerk,  M.  S.  Pound, 
Ridgeway,  Ont. 

The  Township  Council  propose  to 
complete  the  Gilmour  Road  extension, — 
a  length  of  about  one  mile.  Engineer, 
L.  A.   Kinnear,   Port   Colborne. 

Brockville,  Ont. 

The  Town  Council  are  considering  the 
construction  of  a  quantity  of  tarvia  pav- 
ing, curbing,  etc.,  estimated  to  cost  $14,- 
000,  and  of  a  sewer  on  Edgewood  Ave- 
nue.    Engineer,  G.  H.  Bryson. 

Chatham,  Ont. 

Tlie  Town  Council  intend  to  construct 
a  concrete  pavement  on  Prince  Street 
and  granolithic  sidewalks  on  Violet  and 
Inches  Streets.     Engineer,  F.   P.  Adams. 

The  City  Council  have  decided  to  lay 
a  concrete  pavement  on  Louise  Street. 
Engineer,  F.  P.  .\dams. 

Coaticook,   Que. 

The  Town  Council  have  passed  a  by- 
law for  the  gravelling  of  South  and 
Compton  Streets  and  Ladds  Mills  Road. 
Engineer,   E.   E.   Akhurst. 

Digby,  N.S. 

Tenders  on  the  construction  of  ri4 
concrete  and  pipe  culverts  are  being  re- 
ceived by  E.  H.  Armstrong,  Minister  of 
Roads  and  Mines,  Halifax.  Plans  and 
specifications  at  the  Department,  Hali- 
fax. 

Dorval,  Que.  . 

The  Marcil  Trust  Company,  Limited, 
180  St.  James  Street,  Montreal,  arc  about 
to  lay  watermains  and  sewers  on  a  num- 
ber of  streets  and  to  construct  a  quan- 
tity of  concrete  sidewalks. 

East  Angus,  Que. 

Work  is  about  to  start  on  the  construc- 
tion of  extensions  to  the  waterworks 
system,  estimated  to  cost  $,'>.000.  Town 
Clerk,  R.  C.  Cowling. 

Fullarton  Township,  Ont. 

Tenders  will  be  received  until  2.:tO 
p.m.,  Septeml)er  24th,  by  the  Township 
Clerk,  R.  H.  Pomeroy,  Fullarton,  for  the 
construction  of  the  Goforth  Drain.  Plans 
and  specifications  at  otVicc  of  .lohn 
Rogers,  Mitchell. 

Guelph,  Ont. 

riie  City  Council  have  authorized  the 
construction  of  sewers  on  Beverly.  Har- 
ris, lohnson  and  IVospect  Streets.  .Ap- 
proximate cost,  $5,188.  Engineer,  F. 
McArthur. 

Harwich   Township,   Ont. 

The  Township  Council  contemplate 
building  a  road  from  Bisnett  side  road 
across    the    rear    of    Erie    Beach    to    the 


Town   Line.     Clerk,  G.  W.  Riseborough, 
Blenheim,  Ont. 

Kingston,  Ont. 

The  construction  of  macadam  roads 
and  concrete  sidewalks  on  a  number  of 
streets  is  being  considered  by  the  City 
Council.    Clerk,  VV.  W.  Sands. 

Lachine,  Que. 

The  Marcil  Trust  Company.  Limited. 
I  HO  St.  James  Street,  Montreal,  are  lay- 
ing concrete  sidewalks  on  their  property 
on  53rd  Avenue. 

New  Toronto,  Ont. 

Tenders  will  be  received  until  noon. 
October  1st,  by  J.  A.  Telfer,  Clerk  of 
Mimico,  for  the  following  works: — (1) 
sewers  and  watermains;  (2)  sewage  dis- 
posal works;  (3)  supply  of  sanitary  vit- 
rified pipes;  (4)  sewage  pumping  station. 
Plans  and  specifications  at  office  of  the 
luigineer,  T.  Lowes,  18fi  King  Street  VV., 
Toronto. 

Owen  Sound,  Ont. 

The  Town  Council  have  authorized  a 
$10,000  debenture  issue  to  cover  the  cost 
of  waterworks  extensions.  Work  will 
include  an  8-inch  high  pressure  main 
from  Eighth  Street  to  the  west  side  fac- 
tory  district.     Clerk.   Charles   Gordon. 

The  Town  Council  intend  to  construct 
a  high  pressure  waterworks  system  this 
fall  by  day  labor.  .Approximate  cost. 
$7,000.      Engineer,    Robert    McDowall. 

Sandwich,  Ont. 

The  Town  Council  are  considering  a 
proposal  for  the  construction  of  an  es- 
planade one-third  of  a  mile  long,  on 
the  Canadian  bank  of  the  Detroit  River. 
Clerk.   E.  R.   North. 

Sherbrooke,  Que. 

.\  number  of  sewers  and  concrete  side- 
walks are  being  built  by  day  labor  un- 
der supervision  of  the  Road  Superintend- 
ent.    Engineer,  Thomas  Tremblay. 

Stamford  Township,  Ont. 

Work  by  day  labor  has  been  started 
on  the  construction  of  a  quantity  of 
water-bound  macadam  roadway  for  the 
Township  Council.  Approximate  cost, 
$28,000.  Engineer,  J.  C.  Gardner.  Queen 
Street,   Niagara  Falls. 

The  Pas,  Man. 

Tenders  on  the  following  work  will  be 
received  until  2  p.m..  October  12th.  by 
the  Town  Clerk.  H.  H.  Elliott:— (1) 
Trenching  and  laying  cast  iron  or  steel 
watermains:  (2)  supply  and  delivery  of 
cast  iron  or  steel  water  pipes  and  spe- 
cials; (3)  supply  and  delivery  of  fire 
hydrants  and  valves;  (4)  supply  and  de- 
livery of  vitrified  sewer  pipes,  trench- 
ing and  laying.  Plans  and  specifications 
at  ofhce  of  the  Consulting  Engineers. 
Murphy  &  Underwood.  8  Boftomley 
Block,  Saskatoon,  Sask..  the  Resident 
Engineer,  The  Pas,  or  of  the  Contract 
Record,   Toronto  and   Winnipeg. 


Toronto,  Ont. 

The  Board  of  Control  will  receive 
tenders  until  October  12th  for  the  sup- 
ply of  36-inch  stop  valves,  valve  operat- 
ing mechanism  and  special  castings  for 
the  Main  Pumping  Station.  Commis- 
sioner of  Works,  R.  C.  Harris,  City  Hall. 

The  contract  for  the  construction  of 
a  sewer  on  Russell  Hill  Road  and  St. 
Clair  .Avenue  has  been  transferred  from 
the  Commissioner  of  Works  to  Tussell 
Mc Reynolds  Company,  .16*  Keeic  Street, 
at  $47,5,000. 

Commissioner  of  Works  R.  C.  Harris 
is  preparing  a  report  on  the  cost  of  ex- 
tending the  6-inch  watermain  from  the 
City  Limits  to  King  Edward  Sanitarium. 
Mount  Dennis.  Approximate  cost,  $40,- 
000. 

The  Board  of  Control  will  receive  ten- 
ders until  September  28th  for  the  con- 
struction of  asphalt,  asphaltic  concrete. 
brick  block  and  bitulithic  pavements  on 
a  number  of  streets  and  a  quantity  of 
concrete  sidewalk.  Plans  at  office  of 
the    Works    Department.   City    Hall. 

Victoria,  B.C. 

The  City  Council  have  decided  to  con- 
struct a  sewer  on  King's  Road  between 
Cedar  Hill  Road  and  Mount  Steven  St. 
Engineer.   C.    H.    Rust. 

Winnipeg,  Man. 

The  Board  of  Control  are  considering 
the  extension  of  the  watermain  on  Cen- 
tennial .Avenue  to  the  West  City  Limits. 
Estimated  cost,  $5,000.  Engineer,  W.  P. 
Brereton.  223  James  .Avenue. 

CONTRACTS  AWARDED 

Aldboro  Township,  Ont. 

D.  D.  Campbell.  Rodney.  Ont..  has 
been  awarded  a  contract  by  the  Town- 
ship Council  for  the  construction  of  tile 
drains,  and  is  in  the  market  for  about 
.5,000  feet  of  12-inch  tile. 

Niagara  Falls,  Ont. 

Thomas  &  McPherson,  Niagara  Falls, 
are  laying  sidewalks  and  curbing  for  the 
Town   Council.      Estimated   cost,   $8,000. 

Norfolk  County.  Ont 

The  County  Council  have  let  the  con- 
tract for  the  erection  of  a  reinforced  con- 
crete retaining  wall  to  J.  W.  Mills,  South 
Middleton. 

Perth,  Ont. 

Work  has  been  started  on  the  con- 
struction of  a  filter  system  for  the  Can- 
adian Electric  &  Water  Power  Company, 
by  the  Robert  Filters  Manufacturing 
Company.  Philadelphia.  Pa.  Cast  iron 
pipe  and  specials  will  be  purchased  by 
the  Electric  Company's  Engineer.  R.  J. 
Smith.     .Approximate  cost,  $13,000. 

Rosthem.  Sask. 

Work  has  been  commenced  on  the 
CQjistruction  of  three  cement  cisterns  for 
the   Town    Council.     Contractors,    Can- 
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zeini  Bros.,  Rosthern.  Approximate  cost, 
$7,000. 

Simcoe,  Ont. 

Work  is  about  to  start  on  the  con- 
struction of  a  concrete  roadway  on  Col- 
borne  Street  for  the  Town  Council.  The 
contract  has  been  awarded  to  the  Maple 
Leaf  Artificial  Stone  Paving  Company, 
Simcoe,  at  $1.45  per  square  yard. 

Toronto,  Ont. 

The  Board  of  Control  have  let  the 
following  contracts: — asphalt  pavements 
on  Laughton  and  Uxbridge  Streets,  Con- 
tracting &  Paving  Company,  Limited, 
Confederation  Life  Building,  at  $9,946; 
rocmac  macadam  on  Innes  Avenue,  .\s- 
phaltic  Concrete  Company,  Limited.  74 
King  Street  E..  at  $3,126;  asphalt  pave- 
ment on  Uford  and  Talbot  Streets  and 
Indian  Road,  Commissioner  of  Works 
R.  C.  Harris,  at  $13,058;  sewers  on  Ivy, 
Lambert  and  Rockwell  Streets,  Routly 
&  Summers,  47  Sparkhill  Avenue,  at  $3,- 
854;  sewers  on  Golfview  Avenue,  Longo 
&  Gentile,  663  Markham  Street. 

The  Board  of  Control  have  let  con- 
tracts for  the  construction  of  sidewalks 
to  the  following  firms: — H.  Mitchell, 
1156a  College  Street;  Riverdale  Concrete 
Paving  Company,  256  Jones  Avenue; 
Routly  &  Summers,  47  Sparkhill  Ave- 
nue; Grant  Contracting  Company,  50 
Front  Street  E.;  Gardner  &  Company, 
Goodyear  Building;  International  Con- 
tracting Company.  226^/2  Yonge  Street; 
A.  .1.  Penberthy,  292  Booth  .A.venue;  R. 
J.  Moyes  &  Company,  592  Gerrard  Street 
E.;  Britnell  Contracting  Company,  209 
Davenport  Road;  and  the  Commissioner 
of  Works.  R.  C.  Harris,  City  Hall. 


Railroads,  Bridges  and  Wharves 

Durham   and   Northumberland   Counties, 
Ont. 

The  Ontario  Hydro-electric  Commis- 
sion have  been  petitioned  by  the  Mun- 
cipalities  in  these  counties  to  report  on 
the  advisability  of  constructing  an  elec- 
tric railway  to  run  from  Peterborough 
through  Campbellford.  Seymour,  Percy, 
Alnwick,  Haldimand  and  Hamilton 
Townships   to    Coburg. 

Harwich  Township,  Ont. 

The  Township  Council  have  asked  the 
Provincial  Hydro  Electric  Commission 
to  submit  an  estimate  of  the  cost  of  an 
electric  railway  between  Blenheim  and 
Cedar  Springs.  Clerk,  G.  W.  Risebor- 
ough.   Blenheim,  Ont. 

Nova  Scotia  Province 

The  Provincial  Department  of  Roads 
and  Mines,  Halifax,  intend  to  construct 
a  number  of  concrete  and  steel  bridges. 
Cement,  concrete  machinery  and  lumber 
will  be  purchased.  Minister,  E.  H.  Arm- 
strong,   Halifax. 

CONTRACTS  AWARDED 

Dover  Township,  Ont. 

The  Township  Council  have  let  a  con- 
tract for  the  construction  of  three  con- 
crete and  steel  bridges  to  John  Tewkes- 
bury, 224  Lacroix  Street,  Chatham,  at 
$3,000. 

North  Gwillimbury,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  steel  superstructure  of 
a  bridge  to  the  Chatham  Bridge  Com- 
pany. Chatham,  and  for  the  concrete 
abutments  to  John  Ritchie,  BeamsviFle. 
-Approximate  cost,  $4,500. 


Nova  Scotia  Province 

The  Provincial  Department  of  Roads 
and  Mines,  Halifax,  have  let  the  con- 
tract for  the  erection  of  a  steel  and 
concrete  bridge  in  Yarmouth  County  to 
Thomas,  Rawding,  Main  Street,  Liver- 
pool, N.S. 

St.  John,   N.B. 

The  contract  for  the  dismantling  of 
the  r)ld  Suspension  Bridge  has  been  let 
by' the  Department  of  Pulilic  Works, 
Fredericton,  to  Joseph  McVay  &  Sons, 
Rushton  Street,  St.  Stephen,  N.  B.,  at 
approximately  $23,000. 

Stamford  Township,  Que. 

The  general  contract  for  the  construc- 
tion of  a  steel  and  concrete  bridge  over 
the  White  River  for  the  Municipal  Coun- 
cil has  been  awarded  to  Auguste  Ques- 
nel,  .\rthabaska.  Que 


Public  Buildings,  Churches 
and  Schools 

Cardston,  Alta. 

Tlie  Trustees  of  .School  District  No. 
457  have  been  authorized  to  borrow  $50,- 
000  for  the  erection  and  equipment  of 
a  school.  Treasurer,  James  W.  Low, 
Cardston. 

Fort  William,  Ont. 

Tenders  for  heating,  plumbing  and 
wiring  at  the  Registry  Office  will  be  re- 
ceived until  September  30th  by  the  Pro- 
vincial Department  of  Public  Works. 
Parliament  Buildings,  Toronto.  Plans 
at  office  of  George  A.  Eoll,  Fort  Wil- 
liam, and  at  the  Department.  Estimated 
cost,    $28,000. 

Orillia,  Ont. 

Tenders  on  the  erection  of  a  Muni- 
cipal Building  and  Opera  House  will  be 
received  until  September  27th  by  the 
.Architects.  Burke.  Horwood  &  White. 
Ryrie  Building.  Toronto.  Brick,  con- 
crete and  steel  construction,  metal  roof- 
ing. Plans  and  specifications  at  office 
of  the  Architects.  Approximate  cost, 
$30,000. 

Sault  Ste.  Marie,  Ont. 

The  Department  of  Public  Works. 
Parliament  Buildings.  Toronto,  will  re- 
ceive tenders  until  October  7th,  for  heat- 
ing, plumbing  and  wiring  at  the  Jail. 
Plans  at  office  of  the  Sheriff  and  at  the 
Department.     .Approximate  cost,  $29,000. 

Toronto,  Ont. 

Tenders  will  be  called  shortly  for  ad- 
ditions and  alterations  to  Bellefair 
Methodist  Church.  Queen  and  Bellefair 
.A.venue.  William  .Alvey,  2349  Queen 
Street  E.,  and  W.  Harrison.  82  Wheeler 
Avenue,  are  members  of  the  Building 
Committee. 

Trenton,  Ont. 

Work  has  been  started  by  day  labor 
on  alterations  to  Grace  Methodist 
Church.  Brick  construction.  Appro.xi- 
mate   cost,   $5,000. 

CONTRACTS  AWARDED 

Ford  City,  Ont. 

The  general,  roofing,  plastering  and 
painting  contracts  for  alterations  to  the 
Roman  Catholic  Presbytery  have  been 
let  to  Euclid  Jacques,  87  Assumption 
Street,  Windsor,  the  masonry  contract 
to  Cross  Bros.,  25  Louis  .Avenue,  Wind- 
sor, the  contract  for  heating  and  plumb- 


ing to  Fred  L'Heureux  and  for  electrical 
work  to  W.  Lefave,  225  Bruce  Avenue, 
Windsor.     Approximate  cost,  $6,000. 

Granby,  Que. 

The  general  contract  for  the  erection 
of  a  Municipal  Building  for  the  Town- 
ship Council  has  been  let  to  T.  Delorme, 
Granby.     Approximate  cost,  $6,500. 

Leclercville,  Que. 

The  contract  for  the  erection  of  a 
school  has  been  let  to  Ernest  Daigle.  St. 
Emelie,  Que.  Brick  construction.  Ap- 
proximate  cost.    $7,000. 

Middlechurch,   Man. 

The  contract  for  plastering  in  connec- 
tion with  the  addition  being  erected  at 
the  Old  Folks  Home  has  been  let  to  the 
general  contractors,  S.  Brynjolfsson  & 
Company,  506  Builders  Exchange  Build- 
ing,   Winnipeg. 

North   Portal,   Sask. 

The  Trustees  of  the  Minto  School  Dis- 
trict No.  490  have  let  the  contract  for 
the  erection  of  a  brick  school  to  H.  E. 
McKenzie  Company,  Fourth  Avenue, 
Estevan.     Estimated  cost,"  $6,000. 

Peterborough,  Ont. 

The  general  contract  for  alterations 
to  the  Y.  M.  C.  A.  Building  at  475  George 
Street  has  been  let  to  James  Rose,  R.  R. 
No.  6,   Peterborough,  at  $7,000. 

St.  Louis  Gilbert,  Man. 

In  connection  with  the  school  now  in 
course  of  erection  for  the  Wakefield 
-School  District,  the  masonry,  carpentry, 
steelwork  and  roofing  contracts  have 
been  let  to  the  general  contractors,  Sim- 
mons Bros.,  1200  Garfield  Street.  Win- 
nipeg, the  contract  for  painting  to  A. 
Tackman.  542  Flora  Avenue,  Winnipeg, 
and  for  heating  to  -A.  Christie,  521  Henry 
-Avenue,   Winnipeg. 

Tavistock,  Ont 

The  carpentry  contract  in  connection 
with  the  Library  now  being  built  has 
been  let  to  F.  Kalbfieisch,  Hope  .Street, 
the  plumbing  contract  to  George  Eifert. 
and  the  heating  contract  to  Woefle  & 
Son.   Woodstock   Road. 


Business  Buildings  and  Indus- 
trial Plants 

Brighton,   Ont. 

The  foundry  now  being  built  for  the 
1).  J.  Barker  Foimdry  Company,  Limited, 
is  to  be  of  brick  construction  with  con- 
crete foundations.  .Approximate  cost, 
$13,000. 

Calgary,  Alta. 

The  erection  of  a  Hour  mill  is  con- 
templated by  the  .Alberta  Flour  Mills. 
I. united.  -Arthur  T.  Seyler.  publisher, 
Thomas  M.  Ovens,  Fred  Kennedy  and 
H.  H.  Farmer,  all  of  Calgary,  are  inter- 
ested. 

Chilliwack,   B.C. 

The  Canadian  Northern  Railway  are 
building  a  station.  Frame  construction. 
Work  is  being  done  by  the  company's 
engineering  staff. 

Eustis,   Que. 

Tlie  Eustis  Mining  Company  are  pre- 
paring to  rebuild  their  mill,  which  was 
recently  destroyed  by  fire.  Work  will 
be  done  partly  by  contract  and  partly  by 
day  labor.  Estimated  cost,  $75,000  to 
$100,000. 
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Hope,  B.C. 

A  station  is  being  erectfd  by  the  cn- 
gineiTiriK  staff  of  the  Canadian  North- 
ern Railway.  Head  Office  of  the  Com- 
pany,  1    'rijrf)nto  .Street,  Toronto. 

Lac  Megantic,  Que. 

P.  H.  Rcnatid,  Agnes  .Street,  is  aliout 
to  rel)uild  liis  pulp  mill  by  day  labor. 
Machinery  will  be  purchasc<l,  but  will 
not  be   required   until   April,   191(>. 

Matsqui,  B.C. 

T.  Z.  Smith.  Matsqui,  is  considering 
the   erection   of  a  box  factory. 

Montreal,  Que. 

reiKlcrs  ou  rejiairs  to  the  garage  and 
stores  at  600-670  St.  Catherine  Street 
W.  arc  now  being  received  by  George 
Caverhill,  8<J  St.  Peter  Street.  Esti- 
mated cost,  .$8,000. 

The  addition  to  the  premises  of  the 
Union  Brewery.  Limited.  .'>92  Cadieux 
.Street,  is  being  built  by  day  labor.  .Ar- 
chitect,  L.  A.  Amos,  78  Crescent  Street. 

The  erection  of  a  restaurant  at  .St. 
Catherine  and  Peel  Streets  is  being  con- 
sidered by  Walton's  Lunch.  259  St.  James 
Street.  Architect,  W.  C.  Collette.  50 
Broomfield  Street,  Boston,   Mass. 

Murray  Bay,  Que. 

I'lans  are  l)eing  prepared  for  repairs 
and  fireproofing  at  the  Manoir  Richelieu, 
and  tenders  will  be  called  shortly.  Own- 
ers. Canada  Steamship  Lines,  Limited. 
Victoria   .Square.    Montreal. 

Pembroke,   Ont. 

Work  will  start  at  once  on  the  re- 
building of  an  ice  house  and  stable  f(n' 
T.  A.  Sammon.  Copeland  House.  Brick 
and   cement   will    be    required. 

Quebec,  Que. 

The  erection  of  a  picture  theatre  on 
.St.  John  Street  is  being  considered  by 
J.  M.  E.  Bcdard.  Grand  .Mice  Gardens. 
Quebec.      Fireiiroof  construction. 

Toronto,  Ont. 

Plans  have  been  nrepared  by  J.  M. 
Cowan.  65  Adelaide  Street  E..  for  a  coal 
storage  shed  to  be  erected  at  Bloor  and 
Perth  Streets  for  J.  Muldoon.  Limited. 
1191  Queen  Street  W.  Frame  and  iron 
construction.  Material  will  be  purchased 
by  the  owners. 

N.  IL  Murphy.  8+  Dominion  Street,  is 
receiving  tenders  on  the  erection  of  a 
garage.      B.rick  construction. 

Welland,  Ont. 

J.  R.  .Sidey  contemplates  remodelling 
a  liusiness  block  on   East    Main  .Street. 

Wiarton,  Ont. 

'renders  on  the  framing  and  erection 
of  a  barn  will  l)c  received  until  Sep- 
tember :iOth  by  William  Dinnivvell.  R.  R. 
No.    n.    Wiarton. 

CONTRACTS  AWARDED 

Cote  St.  Paul,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  branch  building 
in  course  of  erection  at  Church  and  Had- 
ley  Streets  for  Molsons  Bank: — mili 
work,  N.  Sarrasin  &  Fils,  Limited.  228 
Duvernay  Street.  Montreal;  roofing, 
l^ichardsou.  Simard  &  Company.  715 
Clarke  Street.  Montreal;  marble  and  tile 
work.  James  Walker  Hardware  Com- 
pany.   Limited.   St.  James  St..   Montreal. 
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Hamilton,   Ont. 

J.  Stroud  has  let  the  contract  for  the 
installation  of  a  passenger  elevator  at 
the  Hotel  at  Merrich  and  McNab  Streets 
to   A.   Bresett   &   Company.   58    Peter  St. 

The  following  contracts  have  been 
let  for  the  erection  of  a  factory  on  King 
William  Street  for  Laing  &  Sons.  28  Mc- 
Nab Street  S. : — masonry,  R.  Tope,  191 
Robinson  Street;  carpentry,  G.  Bell.  208 
Holton  Avenue  S.;  steelwork,  Hamilton 
Steel  Construction  Company,  Lottridge 
Street.  Roofing,  painting,  heating, 
plumbing  and  electrical  work  not  let. 

Levis,  Que. 

The  contract  for  roofing  the  freight 
sheds  now  being  built  for  the  Intercol- 
onial Railway  has  been  let  to  J.  Dunphy, 
55  Barrie  Street,   Montreal. 

Montreal,  Que. 

The  sui)-contract  for  steelwork  in  con- 
nection with  the  wagon  shed  to  be  erect- 
ed for  the  Imperial  Oil  Company.  Limit- 
ed, 918  St.  Patrick  Street,  has  been  let 
to  Structural  Steel  Company,  Limited,  10 
Cathcart  Street. 

In  connection  with  the  garage  being 
built  at  100  Ottawa  Street  for  the  Mont- 
real Light,  Heat  &  Power  Company,  the 
contract  for  heating  and  plumbing  has 
been  let  to  Hart  &  O'Brien,  759  .St.  .\n- 
toine  Street,  the  contract  for  metal  sash 
to  Steel  &  Radiation,  Limited,  304  Uni- 
versity Street,  and  for  the  installation 
of  an  elevator  to  Darling  Bros.,  120 
Prince   Street. 

Niagara  Falls  South,  Ont. 

W.  v..  McCredie.  06  Barker  Street,  is 
building  a  barn  for  B.  R.  Payne.  Frame 
construction,  cement  foundation.  .Ap- 
proximate  cost,   .$4,000. 

Ottawa,  Ont. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  alterations  to  a 
store  for  R.  E.  Powell.  290  Elgin  Street. 
has  been  let  to  McKinley  &  Northwood, 
Rideau   Street. 

W.  D.  Morris,  Somerset  and  Emmett 
.Streets,  contemplates  the  construction 
ol  an  oil  storage  plant,  and  has  let  the 
contract  for  tanks  to  the  Campbell  Iron 
&  Steel  Works,  Carling  .Avenue.  The 
l)uilding  will  probably  be  of  brick  con- 
struction. 

In  connection  with  the  stores  being 
erected  on  Bank  Street  by  W.  H.  Lister, 
et  al.  127  Second  .Avenue,  the  plumbing 
contract  has  been  let  to  J.  D.  Gervin, 
Bank  and  Sunnyside  Streets. 

The  contract  for  the  erection  of  a  gar- 
age for  John  R.  Brown,  MacLaren  St.. 
has  been  let  to  Garnet  Douglas.  382 
Waverlcy  Street.  Frame,  stucco  anil 
brick  veneer  construction,  concrete 
foundation,   felt  and  gravel   roofing. 

Port  Arthur,  Ont. 

In  connection  with  the  grain  elevator 
now  being  erected  at  Third  .Avenue  and 
King  Street  for  the  National  Elevator 
(.'ompany.  Limited,  the  general,  carpen- 
try and  heating  contracts  have  been 
awarded  to  Barnett  &  McQueen.  Chris- 
tina Street,  and  the  electrical  work  to 
the  Western  Electric  Company,  708  Vic- 
toria Street.   Fort   William. 

Preston,  Ont. 

Work  is  progressing  on  the  erection 
of  a  warehouse  for  Jacob  Werlich, 
Shantz  Block.  The  contract  for  brick- 
work  has   been   let   to   Wirsching   Bros.. 
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Preston,  and   for  carpentry   to   Norman 
Hipel,    Waterloo   Street. 

Stratford,  Ont 

The  contract  for  roofing  the  City  Hall 
has  been  let  to  Pounder  Bros.,  21  Downie 
Street. 

Strathroy,  Ont. 

Work  is  about  to  start  on  the  erection 
of  a  wooden  silo  for  S.  Cakes.  The  con- 
tract has  been  let  to  John  Smith,  Strath- 
roy. 

Toronto.  Ont. 

The  H.  J.  St,  Clair  Company.  Limited. 
69  Vonge.  Street  Arcade,  have  been 
awarded  a  contract  for  store  fronts  and 
other  work  at  406  Vonge  Street  for  the 
W.  Long  Piano  Company.  264  Queen 
Street  W.  Contract  for  painting  and 
decorating  not  yet  awarded. 

Whitby,  Ont. 

In  connection  with  alterations  and  ad- 
ditions to  the  school,  the  contracts  for 
roofing,  plastering  and  painting  have 
been  let  to  the  general  contractor.  Joseph 
Pearson.  Whitby,  and  for  electrical  work 
to  C.  M.  Stevens.  Whitby. 

Windsor,  Ont 

In  connection  with  alterations  to  a 
store  on  Sandwich  Street  VV.,  for  W.  C. 
Kennedy,  the  heating  contract  has  been 
let  to  J.  L'Heureux.  and  the  contract 
for  installation  of  an  elevator  to  the 
Roelofson  Elevator  Works.  First  .Ave- 
nue, Gait. 

Winnipeg,  Man. 

Work  has  been  commenced  on  the 
erection  of  a  milk  depot  on  .Aberdeen 
Street  for  the  Board  of  Control.  The 
masonry  and  carpentry  contracts  have 
been  let  to  the  general  contractors.  Sim- 
mons Bros..  1200  Garfield  Street  the 
contracts  for  roofing  and  heating  to 
Christie  Bros.,  Henry  .Avenue,  and  for 
painting  to  .A.  Lackman.  Flora  Avenue. 


Residences 

Aurora,  Ont. 

M.  Shulman  contemplates  the  erection 
of  a  residence,  estimated  to  cost  (S.OOO. 
Brick  construction. 

Charlottetown,  P.  E.  1. 

Tenders  on  the  erection  of  a  residence 
for  Russel  White,  Brighton  Street,  are 
being  received  by  Chappell  &  Hunter. 
DcsBrisay  Block.  Frame  construction, 
concrete  foundation,  shingle  roofing.  .Ap- 
proximate  cost.  S4.000. 

Hebron.  N.  S. 

The  residence  of  Knowies  E.  Crosby. 
recently  destroyed  by  fire,  will  lu-  re- 
built in  the  spring. 

Lachine..  Que. 

Work  has  been  started  by  O.  Belanger. 
60  Sixth  .Avenue,  on  the  erection  of  five' 
flats  on  St.  Joseph  Street.  Brick  encased 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Estimated  cost  »7.- 
000. 

Montreal,  Que 

Work  has  been  started  on  the  erec- 
tion of  a  residence  for  .A.  Cloutier.  810 
Durocher  Street     Estimated  cost  $;<.000 

J.  P.  Daoust  468  Prud'homme  .Ave.. 
has  commenced  the  erection  of  two  resi- 
dences on  Marcil  .Avenue.  Estimated 
cost  $4,000. 

(Continued  on  page  63) 


Tenders  and  For  Sale  Department 


Tender  No.  68 . 

For  the  Construction  and 
Delivery  of 

36  Inch  Stop  Valves,  Valve 
Operating  Mechanism  and 
Special  Castings  for  Main 
Pumping  Station 


Tenders  will  be  received  through  registered 
post  only,  up  to  noon  on  Tuesday,  October  12th, 
1915.   for   the   construction   and   delivery   of — 

36    Inch    Stop    Valves,   Valve    Operating 

Mechanism  and  Special  Castings  for 

Main  Pumping  Station 

Tenders  must  be  addressed  to  the  Chairman, 
Board  of  Control,  City  Hall,  Toronto,  and  be 
plainly  marked  on  the  outside  of  envelope  as  to 
contents.  • 

Specifications  and  forms  of  tender  may  be  ob- 
tained   at    the    Works    Department,    City    Hall. 

Tenderers  must  comply  strictly  with  condi- 
tions of  City  By-law  as  to  deposits  and  sureties, 
as  set  out  in  specifications  and  forms  of  tender. 
The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.  U.  CHURCH,  Mayor, 

Chairman.  Board  of  Control. 

Toronto.   September   13th.   1915.  38 


To  Contractors 


Tenders  addressed  to  the  undersigned  will  be 
received  at  this  Department  until  Thursday.  Sept. 
SO.  for  Heating,  Plumbing  and  Electric  Wiring 
of  the  Registry  Office,  Fort  William.  Plans  and 
specifications  can  be  seen  at  the  office  of  Geo. 
.\.  Eoll,  Fort  WiUiam.  and  at  this  Department. 
Also  for  the  Heating.  Plumbing  and  Electric  Wir- 
ing of  the  Gaol  Building,  Sault  Ste.  Marie,  until 
Oct.  7.  Plans  and  specifications  can  \>e  seen  on 
and  after  Sept.  22  in  the  Sheriff's  Office,  Sault 
Ste.  Marie,  and  at  this  Department.  Ejch  ten- 
der must  be  accompanied  by  an  accepted  bank 
cheque,  payable  to  the  Honorable  F.  G.  Mac- 
diarmid.  Minister  of  Public  Works,  Ontario,  for 
5  per  cent,  of  the  amount  of  the  tender,  and  the 
amount  will  be  forfeited  if  the  person  or  persons 
tendering  decline  to  enter  into  a  contract  when 
called  upon  to  do  so,  or  fail  to  complete  the 
work  contracted  for;  and  the  bona  fide  signa- 
tures and  addresses  of  two  sureties  or  the  name 
of  a  guaranty  company,  approved  by  this  De- 
partment, willing  to  provide  bond  for  the  due 
fulfilment  of  the  contract,  must  accompany  each 
tender.  The  Department  is  not  bound  to  accept 
the  lowest   or  any   tender. 

By   Order, 

H.    F.   M.VCX.WGHTEX. 
Secretary,   Public   Works   Dept. 
Department  of  Public  Works.  Ontario.  Toronto, 
Sept.  16,   1915. 

Newspapers  publishing  this  without  anthority 
will   not   be  paid   for  it.  ^ 


Contractors  Plant 
For  Sale 


The  Corporation  of  the  City  of  Victoria,  B.  C-, 
have  a  large  quantity  of  contractors'  plant  for 
sale,  consisting  of  dinkey  engines,  dump  cars, 
about  450  tons  of  20-lb.  rail,  hand  cars,  hoist- 
ing engine,  pipe,  etc.  A  complete  list  of  the 
above  equipment,  and  any  further  information 
may  be  obtained  upon  application  to  the  office 
of  the  City  Purchasing  Agent.  City  Hall,  Vic- 
toria,   B.   C. 


Victoria,  B.C..  August  27th,  1915. 
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Tenders  for  Sewerage 
and  Water  Supply 


The  municipalities  of  Mimico  and  New  Toronto 
are  prepared  to  receive  tenders  for  the  following 
works : — 

Contract    No.    1. — Sewers    and    Water    Mains. 

Contract   No.   2. — Sewage   Disposal   Works. 

Contract  No.  3. — Supply  of  Sanitary  Vitrified 
Pipes, 

Contract    No.   4. — Sewage   Pumping   Station. 

Quantities  and  notice  to  bidders  may  be  ob- 
tained and  specifications  and  plans  examined  at 
the  office  of  the  Engineer,  T.  Lowes,  186  King 
Street   West,   Toronto. 

The  Engineer  will  attend  at  10  a.m..  Tuesday, 
the  21st  inst.,  at  stop  12.  Mimico,  to  meet  in- 
tending bidders  and  show  them  over  the  ground. 

Tenders  to  be  sent  in  not  later  than  noon. 
Friday,  the  1st  of  October  next,  sealed  and  ad- 
dressed to  J.  A.  Telfer,  Clerk  to  the  Municipality, 
Mimico,  Ont. 

C.    COXHE.\D,   Reeve,  Mimico. 

G.   IRONSIDE,  Reeve.  New  Toronto. 

September    15th.    1915.  37 


The  Pas,  Manitoba 

Water  and 
Sewer  Extensions 


Sealed  tenders  will  be  received  by  the  under- 
signed. Town  Clerk  of  the  Town  of  The  Pas,  up 
to  2  p.m..  October  12,  1916.  for  the  following 
works : — 

Tender    A. — Trenching    and    laying    cast    iron    or 
steel    water   mains. 

Tender    B. — Supply   and   delivery    of   cast   iron   or 
steel   water   pipes   and   specials. 

Tender   C. — Supply  and   delivery   of   fire  hydrants 
and  valves. 

Tender  D. — Supply  and  delivery  of  vitrified  sewer 
pipe,    trenching    and    laying   of    same. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Engineers.  Saskatoon,  Sask..  the 
Resident  Engineer's  office.  The  Pas,  Manitoba,  or 
the  Contract  Record's  office,  Toronto  and  Win- 
nipeg. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

'»        H.  H.  ELLIOTT,  M.D.,  Town  Clerk. 

The    Pas,    Man. 
MURPHY    &    UNDERWOOD. 

Consulting   Engineers, 
38-40  Saskatoon.   Sask. 


Department  of  the  Naval  Service 


Tenders  for 

Miscellaneous  Material 


Sealed  tenders,  addressed  to  the  L'ndersigned. 
will  be  received  up  to  noon  on  Tuesday.  October 
the  19th.  for  the  undermentioned  items  for  de- 
livery to  H.  M.  C.  Dockyards  at  Halifax,  N.  S., 
and  Esnuimalt,  B.  C. 
Brass    Bars  Steel    Plates 

Brass   Sheets  Steel    Sheets 

Brass  Tubes  Steel    for    Tools 

Copper  Sheet  Iron    Firebar 

Copper  Tubes  Iron,    pig 

Zinc   Plates  Iron   angles 

Lead,    milled    or   sheet      Iron    Boltstaves 
Antimony  Iron    Sheets 

Aluminum  India    Rubber    Sheet 

Steel    Angles  packing,   etc. 

Steel    Boltstaves 

Forms  of  tender  and  all  information  may  be 
obtained  by  application  to  the  Undersigned  or 
to  the  Naval  Store  Officer  at  H.M.C.  Dockyard. 
Halifax,    N.S.,    or    Esquimalt,    B.C. 

Applicants  for  forms  are  requested  to  state 
definitely  the  item  or  items  on  which  they  desire 
to  tender. 

G.  J.   DESBARATS, 
Deputy  Minister  of  the  Naval  Service. 
Department  of  the  Naval  Service, 

Ottawa.   September  11th,  1915. 

Unauthorized  publication  of  this  advertisement 
will  not  be  paid  for.— 85276.  38-39 


Sealed  tenders  addressed  to  the  undersigr»ed. 
and  endorsed  'Tender  for  Electrical  Equipment, 
Printing  Bureau,  Ottawa,  Ont.."  will  be  re- 
ceived at  this  office  until  4  p.m..  on  Tuesday. 
September  28,  1916,  for  one  (1)  motor  generator 
set.  one  (1)  induction  motor,  three  (3)  power 
transformers  and  switch  board  apparatus  to  be 
delivered  at  the  Government  Printing  Bureau, 
Ottawa,   Ont. 

Specifications  and  forms  of  contract  can  be 
seen  and  forms  of  tender  obtained  at  this  De- 
partment, and  at  the  offices  of  Mr.  Thos.  Hast- 
ings, Clerk  of  Works,  Postal  Station  "F."  To- 
ronto. Ont.,  and  Mr.  R.  L.  Deschamps.  Super- 
intendent   of    Public    Buildings,    Montreal,    Que. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  place 
of  residence  of  each  member  of  the  firm  must 
be   given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honorable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  be  for- 
feited if  the  person  tendering  decline  to  enter 
into  a  contract  when  called  upon  to  do  so,  or 
fail  to  complete  the  work  contracted  for.  If  the 
tender  be  not  accepted  the  cheque  will  be  re- 
turned. 

The  Department  does  not  bind  itself  to  accept 
the    lowest    or    any    tender. 

By   order, 

R.    C.    DESROCHERS. 

Secretary. 
Department    of    Public    Works, 

Ottawa.    September   20,   1915. 

Newspapers  will  not  be  paid  for  this  advertise- 
ment if  thev  insert  it  without  authority  from  the 
Department'— S5492.  38 
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TOWN  OF  DRUMMONDVILLE 

Tenders  Wanted 


TcthIcis  will  he  received  !)y  the  Town  Clerk 
of  the  town  of  I  >riinimoinlvilIe,  up  to  the  Ist  of 
October  at  7  o'clock  p.m..  for  the  construction  of 
a  steel  or  concrete  hridge,  .VJ  feet  span,  in  the 
town    of    Drummondville. 

Kach  tenderer  to  supply  his  own  plans,  speci- 
fications,  etc. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

W.  A.   MOISAN, 

Town    Clerk. 

Dinmmondvilk',    St-pt.    iSth,    ini.'i.  :iH 


Board  of  Education 


Seale<l  temlers,  whole  or  separate,  addressed  to 
the   Secretary-Treasurer  of  the    Hoard,   will   be  re- 

ceiveil    until 

Friday,  October  1st,  1915 

for 

Temperature  Regulators,   Sundry 
Schools 

Cabinet   Work,    including    Work 

Benches,  Tables,  Cupboards, 

etc.,  for  Manual  Training  and 

Domestic  Science  Centres. 

Concrete  Retaining  Wall,  Roden 
School 

Local  Telephones,  Sundry  Schools 

Electrical  Work  for  Science  Rooms, 

Harbord  Street  and  Malvern 

Ave.  Collegiate  Institutes 

Specilicalions  may  be  seen  ami  all  information 
obtained  at  the  office  of  the  Superintendent  of 
liuildings,  City  Hall,  Toronto.  Each  tender 
must  be  accompanied  with  an  accepted  bank 
cheque  for  fi  pei-  cetit.  of  the  amoimt  of  tender 
or  its  equivalent  in  cash,  applyinf;  to  said  tender 
only.  .Sureties  for  all  tenders  exceeding  four 
thousand  dollars  must  be  furnished  by  Surety 
Companies.  Tenders  must  be  in  the  bands  of 
the  Secretary-Treasurer  at  his  office  in  the  City 
Hall,  not  later  than  4  o'clock  on  the  day  named, 
after  which  no  tender  will  be  received.  The 
lowest  or  any  lender  will  not  necessarily  be 
accepted. 

W.    C.    WILKINSON, 

Secretary-Treasurer. 
MILES    VOKES, 
^  Chairman    of    Committee. 


Residences 

(Continued   from   page  51) 

T.  Bcnoit,  I'"iftcentli  Avenue,  has  com- 
menced the  erection  of  two  Hats,  esti- 
mated to  cost  $.3,000.  Concrete  con- 
struction, felt  and  gravel  rooting. 

Work  on  the  erection  of  two  resi- 
dences has  been  started  by  A.  Blanchct, 
2227  Gouin  Boulevard.  Approximate 
cost,  $4,000. 

Louis  Corheil,  1083  Mount  Royal  .-Vvc., 
has  commenced  the  erection  of  six  resi- 
dences on  Demontigny  Street  K.  .\]>- 
proximate  cost,   $6,000. 

Niagara  Falls,  Ont. 

\\  iirk  lias  been  started  by  William 
Henry,  Second  Street,  on  the  erection  of 
a  residence  on  McRac  Street,  estimated 
to  cost  $;i,500.  Brick  veneer  construc- 
tion, concrete  foundation,  shingle  roof- 
ing. Contracts  will  be  let  for  heating, 
l>lumbing  and  electrical  work. 


H.  G.  Scott.  215  Victoria  Avenue,  i« 
building  a  residence  estimated  to  cost 
$:(,,'>00  and  has  started  work  on  another 
to  cost  about  $4,000.  Frame  construc- 
tion, concrete  foundation,  shingle  roof- 
ing. Contracts  will  be  let  for  heating, 
plumbing  and  electrical  work. 

Ottawa.  Ont. 

Herbert  Cotter,  80  Vaughan  Street, 
contemplates  the  erection  of  a  residence 
on  lilectric  Street,  at  an  estimated  cost 
of  $4,a00.  Fainting,  heating,  plumbing 
and  electrical  work  will  probably  be  sub- 
let. Double  brick  veneer  construction, 
felt  and  gravel  roohng. 

J.  W.  Foster,  11  Irving  Avenue,  is 
building  a  residence  on  Sherbrook  St., 
estimated  to  cost  $3,500.  Brick  veneer 
construction,  felt  and  gravel  roofing. 

James  H.  Saunders,  Desmond  Apart- 
ments, Gloucester  Street,  has  prepared 
plans  for  a  residence  to  be  built  on  Cen- 
tre Street  at  an  approximate  cost  of  $5.- 
.500.  Stucco  and  brick  veneer  construc- 
tion, stone  foundation,  shingle  roofing. 

McArthur  Bros.,  5  Woodlawn  Avenue, 
have  started  work  on  alterations  to 
apartments  on  Arlington  Street,  esti- 
mated to  cost  $3,500.  Brick  veneer  con- 
struction, felt  and  gravel  roofing. 

Albert  E.  Thome,  125 J/i  Bank  Street, 
contemplates  the  erection  of  a  residence 
on  Brighton  Street,  estimated  to  cost 
$5,500.  Double  brick  veneer  construc- 
tion, stone  foundation,  shingle  roofing. 

Quebec,  Que. 

Emile  Belanger,  39  St.  Leon  Street,  is 
building  a  residence  on  Ninth  Street. 
Limoilou.  estimated  to  cost  $8,000. 
Frame  and  brick  construction,  concrete 
foundation,  felt  and  gravel  roofing. 

Work  has  been  started  by  J.  A.  Mer- 
cier,  44  de  Varennes  Street,  on  the  erec- 
tion of  a  residence  at  Fourth  Street  and 
Canardiere  Road,  estimated  to  cost  $3.- 
000.  Frame  and  brick  construction,  con- 
crete foundation,  metal  and  asbestos 
roofing. 

Joseph  Labrecque,  309  Arago  Street. 
has  comtnenced  the  erection  of  a  resi- 
dence on  N'inth  Street.  Limoilou.  Frame 
and  brick  construction,  concrete  founda- 
tion, asbestos  and  metal  roofing.  Esti- 
mated cost.  $3,000. 

Toronto,  Ont. 

Gordon  Bros..  1  DeLislc  Street,  have 
commenced  the  erection  of  a  residence 
on  Stibbard  Avenue,  estimated  to  cost 
$4,000.  Smaller  trades  will  be  let.  Brick 
construction,   shingle   roofing. 

Work  has  been  started  by  L.  Wilkes, 
20  Lincoln  Avenue,  on  the  erection  of  a 
residence  on  Kennedy  .\venue.  Brick 
construction,  shingle  roofing.  Approxi- 
mate cost.  $3,000. 

Work  has  started  by  H.  A.  Johnston, 
67  Belhaven  Road,  on  the  erection  of  a 
residence  at  104  Maclean  .•\ve.  Smalleer 
trades  will  be  sub-let.  Brick  construc- 
tion, slate  roofing.  .Approximate  cost. 
$H,000. 

W.  Law,  152  Emerson  .Avenue,  is  re- 
ceiving tenders  on  plumbing,  heating, 
wiring,  plastering  and  painting  required 
at  the  residence  erected  at  30  Thorns 
Crescent. 

Winnipeg,.  Man. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Yale  .Avenue 
for  W.  P.  Wallace,  194  Yale  .Avenue. 
Stone  and  brick  construction,  stone  foun- 


dation, ihingle  rooftng.     Estimated  cost, 
$10,000. 

CONTRACTS    AWARDED 

DundM.  Ont. 

In  connection  with  the  residence  be- 
ing built  on  South  Street  for  Charle*  W. 
Sealey,  Customs  House,  the  masonry 
contract  has  been  let  to  A.  D.  Gibbons, 
16  Gage  Avenue  N'..  Hamilton,  and  the 
carpentry  to  Ritchie  &  Fletcher.  Dundas. 

Kent  Centre.  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a 
residence  for  Thomas  Smith: — general 
contract  and  carpentry,  J.  G.  Blakeley. 
84  Centre  Street.  Chatham;  masonry.  T. 
Sparks.  Sandys  Street.  Chatham;  plas- 
tering. Milburn  Bros..  I-'ielder  .Avenue. 
Chatham;  painting.  J.  N.  Martin.  Grand 
Avenue.  Chatham;  metal  work  and 
plumbing,  J.  C.  Wanless.  48  Kent  Street, 
Chatham;  interior  fittings.  Blonde  Lum- 
ber Company.  49  Dover  Street,  Chatham. 
Heating  and  electrical  work  by  owner. 
.Approximate  cost,  3,000. 

Kingston,  Ont. 

Work  has  been  started  by  E.  Burtch 
&  Son.  Birch  Avenue,  on  the  erection  of 
a  store  and  residence  for  Thoma*  Ruth- 
erford.  Elm  and   Chatham   Streets. 

London.  Ont. 

K.  Paisley.  7  Ingleside  Street,  has  let 
the  contract  for  the  erection  of  a  resi- 
dence to  J.  Robinson,  267  Talbot  Street. 
Brick  construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost  $3,- 
500. 

Niagara  Falls  South,  Ont. 

.A  residence  is  being  built  for  B.  R. 
Payne  by  W.  E.  McCredie.  6«  Barker 
Street.  Stucco  construction,  cement 
block  foundation.  Estimated  cost,  $4.- 
000.  Contracts  for  pliunbing,  heating 
and  electrical  work  will  be  let. 

Ottawa,  Ont. 

The  masonry  contract  in  connection 
with  the  residence  to  be  built  for  .Alex- 
ander MacRie.  .Arlington  .Avenue,  has 
been  let  to  R.  Beattie.  Renfrew  Avenue. 
Brick  veneer  construction,  stone  founda- 
tion, shingle  roofing.  Estimated  cost, 
$4,500. 

In  connection  with  alterations  to  apart- 
ments on  Waverlely  Street  for  T.  G. 
McLaughlin.  315  Frank  Street,  the  heat- 
ing and  plumbing  contracts  have  been 
let  to  H.  .A.  Knox.  Elgin  Street,  and 
the  contract  for  electrical  work  to  J.  .A. 
Ellacott.  226  Bank  Street.  The  remain- 
der of  the  work  will  be  done  by  the 
general  contractor. 

Toronto,  Ont. 

In  connection  with  the  residence  be- 
ing erected  at  1589  Dufferin  Street  by  J. 
Kaake.  29  Springrove  .Avenue,  the  plumb- 
ing and  heating  contract  has  been  let 
to  .A.  Rawlings.  1187  Dovercourt  Road, 
the  painting  contract  to  C.  Carlson.  179 
Earlscourt  Avenue,  the  contract  for 
plastering  to  C.  King.  119  Lappin  .Ave- 
nue, and  for  wiring  to  L.  Moon.  201 
Medland  Street. 

In  connection  with  the  residence  be- 
ing erected  for  Mrs.  Levock.  361  St. 
Clarens  .Avenue,  the  roofing  contract  has 
been  let  to  .A.  Ryan.  962  Bathurst  St., 
the  contract  for  wiring  to  \V.  E.  Shep- 
pard.  345  Grace  Street,  and  for  heating 
and  plumbing  to  Robert  Ross.  1349  Shaw 
Street. 

In  connection  with  the  residences  be- 
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ing  erected  at  169-171  Lippincott  St., 
for  R.  Liddell,  155  Lippincott  Street,  the 
Reneral,  masonry,  carpentry,  painting, 
plastering  and  wiring  contracts  have 
been  let  to  R.  Seal,  108  Browning  Ave. 
Some  of  these  trades  will  be  sub-let  by 
contractor,  and  heating  and  plumbing 
will  be  let  by  owner.  Estimated  cost, 
$4,800. 

In  connection  with  the  residence  be- 
ing built  at  106  Oakwood  Avenue  for  W. 
E.  Link,  the  contract  for  masonry  has 
been  let  to  Davis  Bros.,  94  Eglinton  Ave- 
nue, and  for  carpentry  to  Cameron  & 
Campbell,  578  Queen  Street  E.  Brick 
construction,  shingle  roofing.  Approxi- 
mate cost.  $4,000. 

Trenton,  Ont. 

J.  Whitley  is  l)uilding  a  residence  on 
Queen  Street  for  Frank  Felion.  Esti- 
mated cost,  $3,500. 

Westboro,  Ont. 

The  contract  for  masonry  work  in  con- 
nection with  the  residence  being  built 
for  H.  Richards  has  been  let  to  R.  Beat- 
tie,  Renfrew  Avenue,  Ottawa,  and  for 
electrical  work  to  J.  E.  S.  Lewis.  West- 
boro. Brick  veneer  construction,  stone 
foundation,  shingle  roofing.  Approxi- 
mate cost,   $3,500. 

Westmount,  Que. 

In  connection  with  the  residence  and 
garage  built  on  Sunnyside  Avenue  for  L. 
J.  Ryan,  543  Notre  Dame  Street  West. 
Montreal,  the  roofing  contract  has  been 
let  to  the  Standard  Roofing  Company, 
189   McCord   Street. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  in 
course  of  erection  on  Willow  Avenue  for 
William  Bertrand,  145  St.  James  Street; 
— general,  masonry,  carpentry,  plaster- 
ing, painting,  heating  and  plumbing, 
Anglins  Ltd.,  65  Victoria  Square,  Mon- 
treal; roofing,  Campbell,  Gilday  &  Com- 
pany, 793  St.  Paul  Street;  wiring.  Elec- 
trical Repair  &  Contracting  Company, 
Ltd..  317  Craig  Street  W.  Estimated 
cost,   $6,500. 

Willowdale,  Ont. 

A  residence  is  being  built  about  Stop 
35,  Yonge  Street,  for  H.  Kirby,  Willow- 
dale.  The  masonry  and  carpentry  con- 
tracts have  been  let  to  William  Riddle, 
Thornhill.  Other  trades  not  awarded. 
Estimated  cost,  $3,500. 


Power  Plants,   Electricity  and 
Telephones 

Saskatchewan  Province 

Tenders  will  be  received  until  noon. 
September  25th.  by  Thomas  Annett.  Fair- 
mont P.  O..  for  (1)  labor  and  material, 
and  (2)  labor  only  required  in  the  con- 
struction of  a  telephone  system  for  the 
Ida  Rural  Telephone  Company.  Plans 
and  specifications  at  the  Department  of 
Telephones.  Regina,  and  at  the  office  of 
Mr.  Annett. 

Winnipeg,  Man. 

The  Board  of  Control  are  considering 
a  scheme  for  lighting  the  Main  Street 
Subway.  Engineer.  J.  G.  Glassco.  54 
King   Street. 

CONTRACTS  AWARDED 

Hull,  Que. 

The  contract  for  the  construction  of  a 
street    lighting    system   has   been    let   by 


the    City    Council    to    Marchant    &    Don- 
elly.   Sparks   Street,   Ottawa,  at   $4,900. 

Montreal  South,  Que. 

The  Municipal  Council  have  l{;t  the 
contract  for  electric  lighting  on  Dorval 
.Avenue  to  W.  G.  H.  Cam,  3  Beaver  Hall 
Hill,  Montreal.  Installation  will  include 
54  incandescent  street  lamps,  wiring  and 
cutouts. 

St.  Hilaire.  Que. 

Work  is  about  to  start  on  the  installa- 
tion of  an  electric  system.  The  contract 
has  been  let  by  the  Municipal  Council  to 
the  Century  Electric  Company,  619  St. 
Paul  Street,  Montreal,  at  $7,129.  Wires, 
lamps,    poles    and    transformers    will    be 


Fires 

Bridgetown,  N.  S. 

A  Ijoiler  house  belonging  to  McKen- 
zie,  Crowe  &  Company  has  been  totally 
destroyed  by   fire.     Loss  unknown. 

Brownsville,  Ont. 

.■\  liarn  owned  by  Colin  Hawkins  has 
been  destroyed  by  fire.  Loss  on  build- 
ing and  contents,  $10,000. 

Centreton,  Ont. 

The  store  and  residence  of  Charles 
Wilton  have  been  destroyed  by  fire. 
Loss.  $2,000. 

Honeywood,  Ont. 

Fire  has  destroyed  a  barn,  the  property 
of  R.  H.  Jamieson,  Prince  of  Wales  Rd. 
Loss,  about  $2,500,  covered  by  insurance. 

Jarratt,  Ont. 

I'ire  has  totally  destroyed  a  barn  be- 
longing to  Daniel  McLean.  Deputy 
Reeve  of  Oro.  Jarratt.  Loss.  $3,000,  in- 
surance, $2,000. 

Jarvis,  Ont. 

The  residence  of  Joseph  McArthy  has 
been  completely  destroyed  by  fire.  Loss 
partially  insured. 

Kemnay,  Man. 

b'irc  has  destroyed  a  barn  belonging 
to  Alfred  Magee.  Loss.  al)out  $5,000,  par- 
tially covered  by  insurance. 

Kisbey,  Sask. 

I'ire  has  entirely  destroyed  the  resi- 
dence of  Joseph  Hollingsbough.  Loss 
unknown. 

Montreal,  Que. 

The  garage  Ijuilding  at  666  St.  Sather- 
ine  Street  W..  owned  by  O.  W.  South- 
wick.  79  Union  Avenue,  has  been  dam- 
aged by  fire  to  the  extent  of  about  $10,- 
000.     Loss  covered  by  insurance. 

North  Sydney,  N.  S. 

I'ire  has  completely  destroyed  a  tene- 
ment building  on  Clifford  Street,  the 
property  of  J.  Salters  &  Sons,  Commer- 
cial Street. 

Norwood,  Ont. 

J.  E.  Roxborough's  elevator  has  been 
destroyed  by  fire.     Loss   unknown. 


Miscellaneous 

Hamilton,  Ont. 

J.  Huckson,  147  Belleview  Avenue,  de- 
sires prices  and  information  on  flush  ve- 
neered doors. 

Medicine  Hat,  Alta. 

The  Medicine  Hat  Pump  &  Brass 
Manufacturing  Company  are  in  the  mar- 
ket for  three  now  or  second-hand  lathes. 
sizes  14-inch   to  18-inch. 


Rosthern,  Sask. 

The  Town  Council  will  call  for  tenders 
shor'tly  for  the  supply  of  a  fire  engine, 
hose.  etc.     Clerk.  George  Broden. 

Toronto,  Ont. 

Lord  &  Burnham.  Royal  Bank  Build- 
ing, are  erecting  greenhouses  for  Sir 
William  Mulock  at  his  residence.  518 
jarvis  Street.  Steel  construction,  win- 
dow glass.     Approximate  cost.  $4,000. 

R.  N.  Murphy,  411  Lisgar  Street,  is 
receiving  prices,  catalogues  and  other  in- 
formation with  regard  to  sprinkler  sys- 
tems, hot  water  and  steam  boilers,  cast, 
!)lack  and  galvanized  iron  pipe,  plumb- 
ing fixtures  and  radiators. 

CONTRACTS  AWARDED 

Winnipeg,  Man. 

A  contract  for  the  supply  of  road  oil 
has  been  let  by  the  Board  of  Control  to 
the  Continental  Oil  Company,  Ltd..  305 
Boyd   Building,  at  8^'2C.  per  gallon. 


Late  News  Items 

Campbellton,  N.B. 

Tenders  on  the  supply  of  a  motor 
street  sprinkler  will  be  received  until 
September  25th  by  the  Town  Clerk. 
John  T.  Reid. 

Hamilton,  Ont. 

The  club  house  of  the  Royal  Hamilton 
Yacht  Club  has  been  totally  destroyed 
by  fire.  Loss.  $26,000.  partially  covered 
by  insurance.     Manager,  W.   Belson. 

Levis,  Que. 

Work  has  been  started  on  the  erection 
of  a  drug  store  and  residence  at  Commer- 
cial and  Eraser  Streets,  estimated  to  cost 
$8,000.  The  general,  masonry  and  car- 
pentry contracts  have  been  let  to  Albert 
Shaienks,   Guenette  and    Eden   Streets. 

Montreal,   Que. 

Alexander  McKay.  298  Argylc  Street, 
is  building  si.x  flats  on  Minto  Street  and 
six  others  on  Addington  Street.  Esti- 
mated total  cost,  $30,000. 

Work  has  been  commenced  by  J.  Gir- 
ard,  46  St.  Joseph  Boulevard  W.,  on  the 
erection  of  six  flats  on  Ville  Marie  St., 
estimated  to  cost  $7,000. 

Ottawa,  Ont. 

The  general  contract  for  alterations 
and  additions  to  a  warehouse  on  Clar- 
ence Street  for  the  Ottawa  Dairy  Com- 
pany. Cooper  Street,  has  been  let  to  H. 
P.  Beck,  126  Sparks  Street.  Pressed 
brick  construction,  felt  and  gravel  roof- 
ing.    Approximate  cost.  $8,000. 

Sioux  Lookout,  Ont. 

In  connection  with  the  school  now 
in  course  of  erection,  the  contract  for 
roofing,  plastering,  painting,  heating  and 
l)lumbing  has  been  awarded  to  Wells  & 
Emerson,  17  Cumberland  Street  S.,  Port 
Arthur. 

Stratford,  Ont. 

The  City  Council  have  let  the  contract 
for  the  erection  of  a  standpipe  for  the 
Waterworks  Department  to  the  Chicago 
Bridge  &  Iron  Works.  Sarnia,  Ont.  The 
cost  of  the  pipe,  exclusive  of  the  base 
and  two  gasoline  pumps  is  $24,800.  the 
approximate  total  cost  being  $50,000. 

Toronto,  Ont. 

Lord  &  Burnham.  Royal  Bank  Build- 
ing, are  erecting  a  number  of  greenhouses 
for  Sir  John  Eaton  at  his  residence,  480 
Davenport  Road.  Steel  and  brick  con- 
struction.    .Approximate  cost,  $14,700. 
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Efficiency  in  Sewage  Disposal  Plants 

UNDER  the  heading  "The  Provincial  Control  of 
Sewerage  and  Sewage  Disposal,"  we  pub- 
lish in  this  issue  an  abstract  of  an  address 
by  Dr.  M.  M.  Seymour,  President  of  the 
Canadian  Public  Health  Association,  at  the  meeting 
of  that  body  held  recently  in  Toronto.  Dr.  Seymour 
is  the  Commissioner  of  Health  for  the  Province  of 
Saskatchewan,  and  has  been  connected  with  some  of 
the  most  advanced  provincial  legislation  dealing  with 
the  problem  of  stream  pollution. 

Saskatchewan  was  the  first  province  in  Canada 
to  adopt  legislation  enforcing  sewage  treatment,  so 
that  the  conclusions  arrived  at  by  Dr.  Seymour  can- 
not fail  to  be  suggestive  and  interesting.  The  abstract 
of  his  address  shows  a  broadness  of  conception  which 
amply  explains  the  satisfactory  results  which  have 
been  obtained  in  the  Middle  West. 

For  the  last  five  years  Mr.  T.  Aird  Murray,  of 
Toronto,  has  been  associated  with  Dr.  Seymour  as 
consulting  engineer  on  this  work,  and  it  must  be  a 
source  of  gratification  to  both  of  these  gentlemen  that 
the  province  of  Saskatchewan,  in  proportion  to  its 
population,  can  show  more  up-to-date  and  efficient 
sewage  disposal  plants  than  any  other  province  in 
Canada. 

Dr.  Seymour's  observations  with  reference  to  the 
necessity  of  continuous  inspection  and  efficient  opera- 
tion merit  the  careful  consideration  of  those  in  charge 
of  such  works.  It  is  obvious  that  the  mere  passing 
of  plans  by  authorities  is  no  guarantee  of  working 
efficiency,  and  that  such  can  only  be  obtained  by  the 
viligance  of  those  in  charge,  supported  by  expert  in- 
spection on  the  part  of  a  central  authority. 
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By  W    H    Maxwell  ^^"  ^^^  other  hand  we  are  told  that  "the  doubtful  doc- 

The  Cost  of  Loading  Bricks  Into  a  Box  Car  by  Means  ^''''^  of  'bi.siness  as  "suaF  must  perforce  give  place  to 

of  a  Portable  Belt  Conveyor 1014     '^"^  "  ,  "^'thing  as  usual .      The  Canadian  writer  ad- 

.  r  c  •  1  r-  .  .■  ,o.r  ""^^  ^"^  necessity  of  practising  sane  economy,  but 
Reinforced  Concrete  Footmgs  of  Special  Construction  lOl.",  j^^j^^g  ^^  ^^^  ^^^^  ^^^^^  necessary  works  can  be  car- 
Tercentenary  Monument  for  Quebec  City 1016     ried  out  to  great  advantage,  the  reduction  in  the  cost 

Laying  Sewer  Pipe 1016     of  labor  and  materials  l>cing  at  least  twenty  per  cent. 

Officially   Recommended    Spelling   and    Definitions   of  ''ic    English    writer    inclines    to   this    view    when    he 

Important    Road-Building   Terms 1018      says,  "In  all  matters  of  public  health  Httle  opportunity 

Maintenance.   Materials   and    Methods   of   Road   Work  1019      ^^^^^  ^"'"  ^"ftailnient  of  expenditur^e.  except  in  cases 

By  \   W   Dean  where  some  item  of  wasteful  or  excessive  expenditure 

■  '  „       ''^  known  to  exist.     Beyond  this  anv  material  reduc- 

Resurfacmg  Old  Roads         ...             102,      t ion  is  likely  to  prove    to    be    false    and    expensive 

By  William  D.  Lhler  'economy'." 

Personal  Mention 1024             i,r               .^   u    ..1     .    ,1 

„      „     .       ,        ^   ,r   o  I          L.  ^^^  ^""^  ^*^'^  ^"^^  tne  great  thing  to  be  avoided 

Pro  Patr.a  (Cap..  G.  H,  Saltmarsh) ,024     j,  t,ie  curtailment  of  the  efficiency  of  any  of  those 

Constructional  News ,025     services  which  directly  affect  the  public  health.     If 
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this  is  so,  the  whole  field  of  municipal  enterprise  is 
left  open  to  steady  progress.  We  must  have  efficient 
sewerage  and  sewage  disposal ;  we  must  have  an  ade- 
quate and  pure  supply  of  water ;  we  must  maintain 
efficient  fire-fighting  departments ;  we  must  give  the 
required   attention   to   the   maintenance   of   our   high- 


ways ;  and  we  must  burn  up  our  refuse — however  long 
it  take  to  eliminate  the  Kaiser  factor.  With  the  objec- 
tion to  the  'business  as  usual'  sentiment  we  are  in 
sympathy,  but  it  is  a  far  cry  from  that  to  'nothing 
as  usual.'  Let  us  strive,  as  Mr.  Wynne-Roberts  told 
us  last  week,  to  "keep  moving — however  slowly." 


The  Trumpet-Call  of  Confidence 


THE  letters  relating  to  the  Robert  Simpson  Com- 
pany's award  published  in  this  issue  will,  we 
suppose,  bring  the  discussion  of  that  un- 
savory incident  to  a  close.  Enough  has  been 
said  to  expose  the  injustice  of  passing  over  the  Can- 
adian contracting  interests  when  there  are  firms  in 
Canada  capable  of  handling  any  kind  of  constructional 
work,  large  or  small,  and  far  more  capable  than  any 
outsiders  owing  to  their  intimate  knowledge  of  local 
conditions  of  soil  and  climate. 

One  of  our  correspondents  observes  that  the  amount 
which  will  pass  into  the  pockets  of  the  Chicago  firm 
that  is  putting  up  the  Robert  Simpson  Company's 
building  at  Regina  will  probably  be  about  $75,000.  This 
is  a  considerable  sum  for  an  individual — from  an  ed- 
itor's viewpoint,  at  any  rate — but  not  much  for  a  com- 
munity, and  in  registering  our  protest  in  the  matter 
we  were  considering  the  principle  involved,  and  not 
the  money  at  stake.  Rather  are  we  in  sympathy  with 
"Onlooker,"  who  tells  us  how  on  a  previous  occasion 
the  Simpson  Company  entertained  the  idea  that  "there 
was  not  a  firm  of  engineers  in  Canada  capable  of  de- 
signing a  flat-slab  reinforced  concrete  building,  or  a 
firm  of  contractors  capable  of  building  one."  It  is 
ideas  of  this  kind  that  must  be  quashed,  for  as  a  rule 
they  have  no  foundation  at  all,  resting  upon  the  fallacy 
that  "Canada  is  a  long  way  behind  the  United  States." 
Behind !  Canada  is  ahead  of  the  United  States ; 
and  well  she  may  be — for  the  United  States  is  only 
one  of  a  number  of  countries  upon  whose  experience 


Canada  has  been  able  to  build.  Not  only  have  we  the 
example  of  the  best  that  the  United  States  aflfords,  but 
we  have  the  worst,  and  from  both  we  are  able  to  derive 
some  profit.  In  her  shorter  day  and  generation  Canada 
has  produced  far  more  great  constructional  men  in 
proportion  than  the  United  States.  We  have  great 
men  to  direct  our  constructional  enterprises,  and  great 
men  capable  of  carrying  them  out.  To  mention  but 
three  who  have  passed  away  in  recent  years — Peter 
Lyall,  Sir  Sandford  Fleming,  and  Sir  William  Van 
Home — in  these  we  have  a  triumvirate  of  intellect 
and  experience  equal  to  anything.  It  may  not  be  well 
to  refer  to  those  who  are  still  with  us,  for  the  reason 
that  the  great  men  among  living  engineers  and  con- 
tractors in  Canada  are  so  numerous,  and  selection  is 
invidious. 

These  observations  are  not  made  as  statements  of 
opinion ;  they  are  made  as  statements  of  facts.  They 
are  conceded  to  be  facts  by  those  whose  opinion  in 
such  matters  is  final.  The  people  of  Canada  believe 
them  and  are  inspired  by  them. 

In  Canada  we  do  not  practise  the  same  amount  of 
self-advertisement  as  our  neighbors  across  the  line, 
and  to  the  conservative  British  ear  what  has  been 
said  here  on  behalf  of  Canada  may  sound  a  jarring 
note.  It  seems,  however,  that  such  is  the  proximity 
of  Canada  to  the  United  States  that  if  Canadian  engi- 
neers and  Canadian  contractors  do  not  sound  their 
own  trumpet  there  is  little  chance  of  its  being  sounded 
for  them — even  in  their  very  midst. 


The  Labor  Situation  at  Montreal 


ENQUIRIES  show  that  the  labor  situation  has  re- 
,  cently  undergone  an  interesting  development, 
so  far  as  Montreal  and  district  are  concerned. 
In  the  spring  there  were  thousands  of  men 
available  for  road  and  other  construction  work ;  wages 
were  reduced,  and  men  would  work  for  very  small  re- 
muneration. One  reason  for  this  surplus  of  labor  was 
the  holding  up  of  road  construction  owing  to  the  policy 
of  the  Quebec  Government,  who  were  unwilling  to 
make  progress  with  the  good  roads  programme.  The 
Government  were  very  slow  in  making  grants  to  the 
various  municipalities,  with  the  result  that  contractors 
who  had  received  contracts  were  unable  to  go  ahead 
with  the  jobs.  This  placed  many  firms  in  an  awkward 
position,  as  they  had  a  large  amount  of  equipment  on 
hand  which  was  lying  idle.  Early  in  the  year  con- 
siderable local  labour  was  available,  but  as  the  Gov- 
ernment did  not  make  any  move  in  the  matter  of  roads, 
this  was  not  required,  and  certain  sums  of  money  were 
lost  to  the  various  districts.  Later,  this  help  found 
employment  on  the  land. 

About  the  end  of  August  the  labour  market 
changed,  and  instead  of  a  surplus  of  men  there  was  a 
scarcity.    The  enlistment  of  tens  of  thousands  of  men. 


the  migration  to  the  West  on  account  of  the  harvest, 
the  continued  employment  in  the  munitions  factories, 
the  engagement  of  labourers  by  the  city  of  Montreal, 
which  pays  a  higher  rate  than  contractors,  the  intern- 
ment of  Austrians,  the  calling  up  of  Russians  and 
Italians  to  the  colours,  and  the  large  migration  to  the' 
United  States,  have  all  contributed  to  the  absorption 
of  labour.  Wages  have  naturally  risen  under  the 
pressure  of  the  better  demand,  and  even  at  the  highei 
rates  there  is  difficulty  in  obtaining  a  sufficient  supply 
of  help.  The  railway  companies  have  offered  induce- 
ments to  men  of  the  class  required  (chiefly  foreigners), 
but  even  these  have  failed  to  bring  the  labour  desired. 
It  may  be  that  this  scarcity  is  only  temporary,  al- 
though if  the  additional  war  orders  materialize  there 
is  a  probability  that  it  will  continue  for  some  time. 
In  certain  classes  of  labour  there  is  still  a  surplus ;  but 
these  are  mainly  men  who  have  no  desire  to  leave  the 
cities,  and  who  are  not  of  foreign  origin. 


The  Engineers  and  Architects'  Registration  Bill 
will  probably  be  introduced  into  the  Legislative  Coun- 
cil of  New  South  Wales  within  a  short  time  now.  The 
consultive  committee  of  engineers  and  architects  have 
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made  their  final  recoiiiinciulatioii,  and  the  draft  mea- 
sure has  been  forwarded  to  the  Chief  Secretary's  De- 
l)artinent.  Our  Austrahan  contemporary,  Building, 
published  in  Sydney,  states  that  generally  speaking, 
it  is  a  satisfactory  measure. 


Fire  Engineering 

IT  is  an  acknowledged  fact  that  the  fire  losses  in 
Canada  are  many  times  greater  than  they  are  in 
luirope.     It  recjuires  no  excuse  to  refer  to  the 
matter,  as  many  claim  there  is  room  for  imjjrove- 
ment.    In  the  September  issue  of  "Conservation"  it  is 
stated : — 

At  the  request  of  boards  of  trade,  municipal 
councils  and  other  public  bodies  interested  in 
the  subject,  the  Commission  of  Conservation  has 
decided  to  undertake  an  investigation  into  the  fire 
waste  in  Canada,  with  a  view  to  suggesting  means 
to  overcome  the  heavy  annual  fire  losses.  The 
inquiry  will  be  conducted  under  the  direction 
of  Mr.  J.  Grove  Smith,  B.A.,  B.Sc.',  head  of  the 
statistical  department  of  the  Canadian  Fire  Un- 
derwriters' Association.  An  exhaustive  study  of 
both  cause  and  effect  of  Canada's  fire  loss  will 
be  carried  out,  and  a  report  embodying  the  re- 
sult will  be  published  by  the  Commission  as  soon 
as  this  work  can  be  completed. 

This  is  one  of  the  most  important  works  that  the 
Commission  of  Conservation  could  undertake,  as  it  is 
highly  desirable  to  find  means  by  which  a  material 
reduction  of  the  annual  losses  can  be  eflfected.  The 
problem  will  doubtless  be  attacked  from  many  sides, 
— the  forests,  prairie  and  farm,  the  village,  town  and 
city  will  each  require  separate  consideration  and  a 
different  solution. 

A  village  is  often  so  scattered  and  usually  so  rural 
in  character  that  the  risks  are  small  and  fires  can  be 
attended  to  by  a  small  volunteer  brigade.  As  the 
village  grows  into  a  town  the  hazards  increase  rapidly 
and  when  it  becomes  a  city  of  some  magnitude  the 
duty  of  the  fire  department  has  become  one  of  no 
mean  importance.  The  conservation  of  lives  and  pro- 
perty is  then  a  most  important  function  of  the  city 
administration. 

At  the  present  time  the  principal  duty  of  a  fire  de- 
partment is  to  extinguish  conflagrations.  This,  of 
course,  is  due  to  the  development  of  the  departments 
from  smaller  beginnings  and  the  tendency  to  follow  the 
old  grooves.  It  should  also  include  that  of  fire  pre- 
vention. The  fire  department  should  be  in  the  posi- 
tion, par  excellence,  to  advise  the  public  what  is  neces- 
sary to  be  done  to  minimize  the  risks  and  losses  due 
to  fire.  It  is  insufficient  that  it  should  attend  to  fire 
extinction  alone,  for  the  primary  function  should  be 
to  institute  a  campaign  to  prevent  fires. 

If  the  fire  department  is  to  be  in  the  position  to 
advise  ])eople  on  different  matters,  it  should  be  able  to 
collect  information  and  gain  experience.  It  should 
therefore  undertake  to  conduct  investigations  with  re- 
gard to  the  value  of  different  materials  from  the  fire- 
resisting  ])oint  of  view.  These  are  days  when  new  ma- 
terials and  new  combinations  are  placed  on  the  market 
in  great  numbers.  Hut  at  i)resent,  so  far  as  we  are 
aware,  there  is  no  Canadian  Fire  DeiJartiucnt  or  other 
organization  which  is  ec|uipped  to  undertake  this  work. 
All  i)rogressive  cities — and  certainly  those  of  the  im- 
portance of  Toronto,  Montreal,  Winnipeg,  and  Van- 
couver— should  so  equip  the  fire  departments  that  new 


materials  and  combinations  of  materials  can  be  tested 
to  ascertain  their  fire-resisting  properties ;  otherwise 
the  makers  of  such  gf>ods  must  depend  upon  the  tests 
conducted  elsewhere,  and  the  users  must  accept  the 
published  statements  at  face  value.  This  may  be  a 
somewhat  treacherous  proceeding,  for  the  plausibility 
of  some  people  will  i»crsuade  others  against  their  own 
convictions,  and  the  property  owner  will  often  live  in 
false  security — often  spending  enough  to  ensure  ample 
safety  against  conflagrations.  Such  tests  would  fur 
nish  the  men  with  most  useful  knowledge,  making 
them  more  expert  in  their  fire-fighting  duties,  and  the 
public  would  derive  through  the  department  reliable 
data  as  to  the  value  of  various  articles. 

Fire  equipment  is  another  branch  which  deserves 
more  attention.  This  includes  the  testing  of  various 
kinds  of  extincteurs,  hose,'  fittings,  and  so  on.  There 
is  also  the  precautionary  work  in  connection  with  the 
storage  and  use  of  various  kinds  of  oils,  the  testing 
of  oil,  acetylene,  gasoline  and  other  lamps,  explosives, 
and  the  inflammability  of  oils. 

There  are  many  buildings  furnished  with  fire  con- 
nections and  equipment  which  are  inadequate  and  sel- 
dom examined  or  tested,  so  that  in  the  case  of  fire 
they  are  of  little  value.  The  periodical  testing  of 
private  fire  installations,  drenchers,  sprinklers,  etc., 
observing  the  working  pressures  and  the  delivering 
capacities  of  water  mains,  would  enable  the  firemen 
to  be  acquainted  with  the  situation  and  conditions  be- 
fore a  fire  occurred. 

The  education  of  the  public  by  literature,  lectures 
and  displays  in  respect  to  methods  of  fire  construc- 
tion, types  of  lamps  which  are  dangerous,  defects  in 
heating,  lighting  and  cooking  arrangements,  means 
necessary  to  prevent  the  spread  of  fire,  and  so  on, 
would  constitute  a  valuable  step  in  the  right  direc- 
tion to  secure  a  reduction  in  fires.  If  the  public  is 
enlightened  by  persistent  advocacy  of  the  essential 
conditions  to  preserve  property  and  lives  it  will  in 
due  time  adopt  the  advice,  and  such  advice  could  come 
from  no  other  source  with  equal  force  as  from  the  fire 
department. 

It  may  be  stated  that  the  above  work  belongs  to 
and  is  attended  to  by  other  departments.  That  is 
doubtless  true,  but  the  risks  warrant  the  work  being 
doubly  done,  and  furthermore,  the  fire  department 
should  not  be  dependent  upon  other  departments  for 
the  efficiency  of  their  own  service  and  the  reduction 
of  fire  hazards.  The  fire  department  must  be  en- 
couraged to  do  all  that  is  necessary  to  ensure  a  low 
annual  loss  and  to  secure  the  most  favorable  rate  of 
fire  hisurance,  which  will  produce  an  excellent  effect 
from  the  commercial  point  of  view. 

The  fire  department  should  co-operate  with  the 
building  department  in  connection  with  fire  equipment, 
fire  escapes,  exits,  and  construction,  both  before  the 
approval  of  the  plans  and  during  the  construction. 

It  is  highly  desirable  that  Toronto  and  other  large 
cities  should  take  the  lead  in  these  matters.  It  is  not 
to  their  credit  that  in  these  matters  guidance  comes 
from  cities  across  the  border,  for  Canadian  cities  by 
now  should  have  an  individuality  of  their  own.  In 
many  things  it  is  desirable  that  we  should  adopt  the 
best  ideas  of  the  United  States  and  at  the  same  time 
build  up  some  of  our  own.  We  have  our  own  prob- 
lems to  solve,  and  it  can  only  be  done  if  the  citv 
authorities  provide  the  facilities,  organization  and  en- 
couragement. 

The  fire  department  is  an  essential  and  integral  part 
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of  a  city's  administration,  and  as  such  it  can  be  made 
efficient,  progressive,  and  an  institution  of  which  the 
city  would  be  justly  proud.  It  will  be  acknowledged 
that  the  fire  department  consists  of  men  of  great  fire- 


fighting  ability,  but  it  will  also  be  admitted  by  them 
that  they  would  be  of  still  greater  value  to  the  com- 
munity by  extending  their  functions  on  the  lines  sug- 
gested. 


Public  Recognition  of  the  Engineer 


IN  Western  Canada,  at  any  rate,  the  engineer  would 
appear  to  be  coming  into  his  own,  if  one  may 
judge  from  the  following  editorial  which  was  the 
leader  in  a  recent  issue  of  the  Manitoba  Free 
Press.  Incidentally  this  article  is  of  additional  inter- 
est in  its  reference  to  the  important  new  farming  ter- 
ritory which  the  construction  of  the  Greater  Winnipeg 
Water  Scheme  is  opening  up. 

It  has  been  well  said  that  the  work  of  the  civil  engineer 
is  beyond  value  to  the  community;  that  however  well  he 
may  be  paid — and  except  at  the  top  of  the  profession  sal- 
aries are  on  a  scale  much  lower  than  the  earnings  of  the 
average  professional  man — it  is  impossible  to  reward  him 
commensurately  with  the  intrinsic  worth  of  the  service  per- 
formed; and  that  the  public  is  ever  deeper  in  his  debt,  for 
the  work  he  does  in  his  generation — ill-requited  but  price- 
less— benefits    untold    generations    to    come. 

A  sense  of  this  was  present  in  the  minds  of  the  repre- 
sentative section  of  the  Winnipeg  public  which  last  Monday 
travelled  over  the  Greater  Winnipeg  Water  District  Railroad 
to  Indian  Bay.  They  were  prepared  to  see,  and  did  see,  a 
wonderful  engineering  conception  on  the  high  road  to  suc- 
cessful completion;  they  found  the  work  greater  than  they 
could  have  imagined,  because  theirs  is  not  the  imagination 
of  the  engineer,  the  imagination  in  fact  that  makes  smiling 
places  of  the  desert  and  with  a  wave  of  his  magic  wand  brings 
ordered  system  out  of  chaos;  they  were  immensely  im- 
pressed and  wonderfully  informed;  they  found  that  every- 
thing had  been  thought  about  many  months  ahead,  down  to 
the  smallest  practical  detail;  everything  was  in  its  place, 
co-ordinated  to  one  great  end.  All  this  they  saw,  and  en- 
tered in  some  way  into  the  spirit  of  a  great  engineering 
achievement.  But  they  saw  beyond  even  all  this:  they  saw 
a  new  country  in  the  making. 

The  admirable  annotated  time-table  supplied  on  this 
trip  sets  out  in  black  and  white  this  aspect  of  the  enter- 
prise, namely,  that  this  engineering  scheme,  designed  prim- 
arily to  assure  in  perpetuity  a  visible  supply  of  water  to 
the  Greater  Winnipeg  District,  has  incidentally  and  almost  un- 
consciously opened  up  a  magnificent  farming  territory  until 
recently  supposed  to  be  nothing  better  than  swamp,  muskeg 
and  scrub  bush. 

From  Deacon  (nine  miles  east  of  Winnipeg)  for  twelve 
miles  the  line  passes  through  fine  farming  country,  devoted 
to  dairy,  grain  growing  and  cattle  raising.  It  was  in  this 
section  that  wheat-fields,  estimated  at  over  thirty  bushels 
to  the  acre  and  all  in  stook,  were  to  be  seen.  For  fifteen 
miles  more  the  country  is  generally  bush,  with  open  hay 
meadows  and  clearings,  the  section  being  easily  cleared  and 
well  adapted  for  mixed  and  truck  farming  and  dairying.  An- 
other thirteen  miles  east  is  heavily  timbered  and  unsettled, 
but  drained  and  cleared  will  make  a  good  cattle-raising 
country.  This  is  carried  nearly  up  to  Whitemouth  River, 
where  the  land  is  very  good  for  mixed  farming,  with  a  sub- 
soil of  heavy  and  sandy  clay,  and  a  foot  to  eighteen  inches 
of  top  soil,  making  it  ideal  for  garden  truck  and  grain.  From 
Birch  River  crossing  almost  to  the  end  of  the  line  at  Indian 
Bay  there  is  good  soil  covered  with  heavy  bush,  spruce. 
Jack  pine,  tamarac,  poplar  and  some  cedar,  ali  valuable  as 
cordwood,  only  needing  clearing  to  make  the  best  possible 
dairy  and  truck  farming  land. 


Thus  nearly  the  entire  line  runs  through  a  farming  coun- 
try of  great  possibilities.  Already  the  wilderness  is  being 
transformfd:  settlement  is  springing  up,  and  the  axe,  fol- 
lowed by  the  plow,  is  eating  into  the  bush.  At  two  points 
vast  piles  of  cordwood,  cut  by  the  city's  unemployed  last 
winter,  were  to  be  seen,  and  development  along  this  line  is 
almost   limitless. 

AH  this  is  the  work  of  the  civil  engineer — the  by-product 
of  his  genius.  No  calculation  of  the  cost  and  revenues  to  be 
derived  from  the  great  enterprise  took  into  account  the 
opening  of  a  magnificent  country  tributary  to  Winnipeg, 
and  the  building  of  a  colonization  road  bound  to  pay  divi- 
dends on  invested  capital.  The  road  was  built  as  a  neces- 
sary step  towards  the  aqueduct,  but  now  it  promises  to  justify 
itself  as  an  economic  venture. 

The  civil  engineer  is  the  true  forerunner  of  civilization. 
Through  trackless  wilds  he  blazes  his  survey  lines,  and  un- 
der hard  conditions  he  faces  and  overcomes  natural  diffi- 
culties. He  is  sustained  and  fired  by  the  vision  that  des- 
cribes in  arid  wastes  or  marsh  lands  the  homestead,  the  set- 
tlement,  and   in   time   the  prosperous   community. 


In  a  pamphlet  published  by  the  International  Cor- 
respondence Schools,  Limited  (London,  Eng.),  it  is 
pointed  out  that  probably  no  industry  will  profit  more 
after  the  war  than  the  building  trade.  The  ensuing 
general  commercial  prosperity,  says  the  writer,  will 
involve  a  considerable  amount  of  building  work,  such 
as  factories  and  similar  erections.  There  will  also 
be  the  work  of  rebuilding  the  destroyed  and  damaged 
portions  of  France,  Belgium,  and  Poland.  All  of  this 
will  involve  the  supply  of  huge  amounts  of  building 
materials  of  all  kinds.  In  fact,  the  business  to  be  re- 
captured, or  to  be  simply  held  against  future  Gennan 
competition,  is  threefold :  the  securing  of  home  build- 
ing contracts  and  the  employment  of  native  personnel ; 
the  securing  of  foreign  contracts ;  and  the  capture  of 
the  orders  for  materials,  both  home  and  foreign,  that 
have  hitherto  been  secured  by  Germany. 


A  Consular  report  from  Shanghai  states  that  it 
would  be  of  considerable  advantage  if  British  manu- 
facturere  would  place  stocks  of  iron  and  steel  bars, 
plates,  angles,  etc.,  in  the  hands  of  reliable  representa- 
tives in  Shanghai — especially  mild  steel  bars  for  re- 
inforced concrete  work,  for  which  there  is  a  constant 
and  growing  demand. 


"A  nation  is  bound  together  by  its  means  of  com- 
munication. Its  means  of  communication  create  its 
thought.  Its  means  of  intercommunication  are  the 
means  of  its  .sympathy:  they  are  the  means  by  which 
the  various  parts  of  it  keep  in  touch  with  one  an- 
other."— President  Wilson. 


An  instance  of  general  manufacturing  activity  is 
found  in  the  statement  that  in  one  week  the  Purchas- 
ing Committee  of  the  Dominion  Government  placed 
an  order  with  Canadian  manufacturers  for  some  two 
hundred  thousand  shirts,  the  cost  being  estimated  at 
$240,000. 
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The    Provincial    Control    of    Sewerage    and 

Sewage    Disposal 


TJ 1 1'"  i)n)l)leni  of  efficient  seweraf^e  and  sewage 
disposal  is  one  ol  tlie  most  important  l)ranclies 
of  public  iiealth  work.  With  this  prol)lem  are 
interlocked  many  other  factors  such  as  whole- 
some air  supply,  wholesome  subsoil  conditions,  pure 
water,  satisfactory  milk  and  avoidance  of  disease  trans- 
mission. Health  authorities  cannot  afiford  to  neglect 
this  important  phase  of  work,  and  it  recpiires  control 
dictated  liy  the  best  scientific  and  technical  know- 
ledge. 

Before  the  water  carriage  system  of  domestic  sew- 
age was  introduced,  the  problem  was  simply  one  of 
efificicnt  management  and  attention  with  reference  to 
])rt)tection  of  waste  matters  and  their  ultimate  surface 
disposal.  All  appliances  and  operations  were  above 
ground,  subject  to  inspection,  and  although  accom- 
panied by  many  objectionable  features,  the  privy,  or 
earth  closet  .system,  if  properly  oi)erated  gave  better 
results  than  a  water  carriage  system  badly  designed 
and  badly  constructed. 

'Jhe  water  carriage  system,  or  system  of  laying 
underground  pipes  througli  which  domestic  sewage  is 
Hushed  or  carried  by  water,  brought  about  conditions 
requiring  an  ultimate  point  of  discharge  where  a  large 
amount  of  water  accompanied  by  a  proportionately 
small  but  dangerous  amount  of  sewage  is  concen- 
trated. 

'i"hc  early  custom  of  this  country,  as  with  all  other 
countries,  was  to  treat  this  discharge  simply  as  drain- 
age, and  outlet  it  into  any  convenient  stream  or  na- 
tural topographical  drainage  artery.  The  objections 
to  this  custom  have  become  very  apparent  with  our 
knowledge  of  the  transmission  of  disease  infection, 
and  a  growth  of  population  is  always  now  accom- 
l)anicd  with  a  struggle  to  obviate  the  objectionable 
features  of  the  water-carriage  system  of  sewage.  The 
natural  topographical  drainage  arteries  present  in 
many  cases  the  only  sources  of  water  supply  for  muni- 
cipalities, farmers  engaged  in  stock  raising,  milk-pro- 
ducing, etc.,  and  naturally  there  is  a  growing  and  de- 
cided objection  to  these  water  supply  sources  being 
mixed  with  and  contaminated  by  domestic  sewage. 
'J'he  efficient  control  of  this  problem  is  perhaps  one 
of  the  most  difficult  in  public  health  work,  as  different 
localities  and  varying  conditions  ajipear  to  call  for 
e.\i)crt  or  independent  investigation  and  final  treat- 
ment. The  problem  naturally  divides  itself  into  two 
liart.s— (a)  the  sewer  system,  and  (b)  the  question  of 
what  to  do  with  the  sewage.  The  whole  subject, 
however,  is  so  interwoven  with  engineering  and  chem- 
ical questions  that  it  is  difficult  to  deal  with  it  in  de- 
tail in  an  address  of  this  nature.  Certain  generalities 
however,  may  be  admitted — generalities  which  are,  or 
may  be,  the  basis  of  health  regulations  and  control. 
The  main  difficulty  in  formulating  specific  regulations 
dealing  with  engineering  and  chemical  ])ropositions 
oi  this  /:haracter  appears  to  me  to  exist  in  the  reason- 
able acknowledgment  that  the  whole  subject  has  not 
yet  arrived  at  anything  like  final  investigation  and 
determination.  A  few  years  ago  we  were  led  to  be- 
lieve that  the  septic  tank  was  the  final  word  in  sewage 

•Extract  from  the  I'residential  Address  of  Dr.  Maurice  M.  Seymour. 
Comml.'iaionor  of  Health  for  Sqskatcliewan.  delivered  at  the  .\nnual 
Moeilns;  of  the  Oanadian  rublie  Health  Aaiioclatlon,  Toronto,  Sept<ni- 
bor,  1S15. 


tlisposal.  Then  the  Hritish  Royal  Commission  on 
Sewage  Disposal  opened  our  eyes  to  the  defects  of 
the  septic  tank,  and  told  us  that  the  sludge  question 
was  just  as  alive  as  ever.  Now  we  have  much  talk  and 
literature  with  reference  to  a  double  deck  tank,  the 
lower  deck  being  the  old  septic  tarvk  and  the  upper 
one  a  continuous  flow  tank.  Last  of  all  we  are  told 
that  if  we  will  only  keep  stirring  the  liquid  sewage 
along  with  the  solids  for  a  sufficient  length  of  time, 
and  pump  air  into  it,  it  purifies  itself,  this  being  called 
the  "activated  sludge  system..'  Now  suppose  wc  were 
to  introduce  specific  regulations  with  reference  to  mo- 
tor cars  and  state  a  required  form  of  construction  in 
detail  and  prohibit  all  other  designs,  we  should  at 
once  cancel  all  development  in  improved  design  and 
con.struction ;  and  so  with  reference  to  sewage  dis- 
posal we  must  be  very  careful  in  any  of  our  regula- 
tions that  we  are  not  stultifying  initiative,  or  encour- 
aging conservative  uniformity. 

Legislative  regulations   with   reference  to  control  • 
of  sewerage  and  sewage  disposal  must  be  general  and 
only  include  factprs  which  may  be  accepted  as  axiom- 
atic. 

In  any  new  system,  or  in  any  alteration  to  an  old 
system,  the  chief  aim  should  be  to  separate  the  do- 
mestic sewage  from  the  surface  water.  The  adoption 
of  what  is  termed  the  combined  system,  which  dis- 
charges both  domestic  sewage  and  street  surface  wa- 
ter, appears  to  lead  to  no  end  of  trouble,  in  the  event 
of  final  treatment  of  the  effluent  being  required.  The 
fluctuation  between  the  ordinary  domestic  sewage 
flow  and  extraordinary  rainfalls  appears  to  demand 
an  elasticity  in  any  disposal  works  both  difficult  and 
ccstly  to  obtain.  In  fact  it  appears  that  with  the 
combined  system  the  only  practical  method  is  to  al- 
low a  mixture  of  sewage  and  surface  water  over  a 
fixed  volume  to  discharge  without  any  form  of  treat- 
ment. This,  of  course,  can  never  lie  wholly  .satis- 
factory. Apart  from  the  question  of  sewage  disposal, 
the  combined  system  of  sewerage  provides  a  very  ob- 
jectionable feature,  as  the  sewer  pipes  must  have  a 
sufficient  diameter  to  take  maximum  rainfalls  apart 
from  the  ordinary  domestic  flow ;  consequently  except 
under  high  rainfall  conditions  the  sewers  arc  not 
properly  flushed  and  act  as  containers  for  sewage 
solids,  with  the  resultant  sewer  gases  and  chokages. 
The  sewers  for  a  domestic  flow  should  be  just  of  that 
diameter  that  they  will  efifcctually  deal  with  the  flow, 
providing  a  depth  of  flow  sufficient  to  carry  all  solids 
as  rapidly  as  possible.  Street  and  surface  water 
should  be  dealt  with  by  an  entirely  separate  system 
of  pipes.  Regulations  should  provide  for  water-tight 
joints  and  a  sufficient  number  of  manholes  to  provide 
access  to  the  system  at  all  bends  and  changes  of  grad- 
ient, and  not  more  than  2.^  feet  apart.  In  hilly  dis- 
tricts special  ventilation  pipes  should  be  provided  in 
hcu  of  manhole  open  gratings. 

Is  it  possible  to  imagine  anything  moi-e  objection- 
able than  a  system  of  imderground  sewers,  which  are 
leaking  their  contents  into  the  surrounding  soil ;  or  a 
system  in  which  the  .solids  collect,  undergoing  puri- 
fication, awaiting  a  rain-storm  for  their  removal;  or 
a  system  which  in  the  event  of  any  choke  requires 
breaking  into,  with  all  the  inconvenience  to  the  pub- 
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lie  adjoinin^r?  Re(,nilation.s  can  be  formulated  and  in- 
sisted upon  which  will  guard  the  public  against  many 
of  the  objectionable  features  attending  a  sewer  sys- 
tem carelessly  designed  or  carelessly  constructed. 

What  to  do  with  the  Sewage 
It  is   apparent   that   the  time   is   fast   approaching 
when   Dominion  legislation  will  prohibit  sewage  dis- 
charges from  entering  inland  waters  unless  previously 
treated.  Several  of  our  provinces  have  already  adopted 
independent  or  local  legislation  requiring  any  scheme 
for  sewerage  to  be  accompanied  by  a  system  of  sew- 
age treatment.     Regulations  with  reference  to  sewage 
treatment  must,  as  has  been  stated,  be  of  a  very  gen- 
eral character,  each  case  being  dealt  with  practically 
or  its  merits  with  reference  to  local  conditions.    What 
may  be  considered  necessary  in  one  place  may  prove 
a  hardship  in  another.     In  the  province  of  Saskatche- 
wan we  have  certain  cases  where  the  sewage  is  diluted 
by   rivers  of    large  volume,    and    others    where    the 
.streams  receiving  sewage  are  practically  without  flow 
in  the  summer  season.     In  the  latter  cases  the  streams 
form  ponds  throughout  their  beds,  which  in  the  past 
have  been  used  for  watering  stock,  and  it  is  import- 
ant that  the  value  of  these  streams  for  stock  watering 
.  be  preserved  as  far  as  possible.    This  demands  a  high 
degree  of  chemical  purification  and  calls  for  extensive 
and  costly  plants,  both  for  the  removal  of  solids  and 
for  the  oxidation  of  the  organic  matters  in  the  liquid 
sewage.     Our  regulations,  therefore,  are  of  an  elastic 
character,  and  I  cannot  see  how  they  can  be  other- 
wise.    Our  chief  aim,  in  most  cases,  is  to  destroy  the 
infective    properties    inherent    to    sewage    discharges. 
For  this  purpose  we  find  that  chlorine  is  the  best  dis- 
infectant agent,  granted  that  the   sewage  has  under- 
gone a  preparatory  treatment  for  the  removal  of  solids, 
and  in  .some  cases  for  the  removal  of  putrescibility,  by 
aid   of  percolating  filters.     The   two-storey   tank   ap- 
pears to   present   certain   advantages  over  the   septic 
tank,  or  the  continuous  flow  sedimentation  tank,  from 
which  the  .sohds  are  periodically  removed  before  they 
putrify.     The  two-storey  tank  delivering  a  fresh  sew- 
age  liquid   is   favorable   to   the   action   of   percolating 
filters  or  to  chlorine  disinfection,  while  it  delivers  a 
form  of  sludge  easily  handled  and  well  rotted.     The 
septic  tank  is  practically  scrapped,  and  where  continu- 
ous flow  .sedimentation  tanks  have  been  constructed, 
such  are  being  re-constructed  in  many  cases  into  two- 
storey  tanks. 

Apart  from  regulations  with  reference  to  design 
and  construction,  a  public  health  department  is  at  a 
disadvantage  with  reference  to  the  most  important  fac- 
tor in  obtaining  results  from  sewage  disposal  works, 
viz.,  control  of  management.  We  find  that  with  the 
changing  of  the  personnel  of  municipal  representa- 
tives and  of  engineering  staflFs  it  is  extremely  difficult 
to  maintain  the  required  attention  to  the  operation  of 
sewage  disposal  works.  Obviously  this  can  only  be 
counteracted  by  frequent  inspection  and  reports,  so 
that  municipalities  may  be  fully  persuaded  that  per- 
manent and  expert  management  is  constantly  required 
in  order  to  keep  works  tuned  to  their  possible  working 
efficiency  values. 

Perhaps  one  of  the  main  advantages  of  the  two- 
storey  tank  is  that  it  does  not  require  anything  like 
the  amount  of  attention  in  connection  with  sludge  re- 
moval as  other  sedimentation  tanks.  A  decided  ad- 
vantage is  gained  by  providing,  say,  six  months'  sludge 
storage,  or  a  period  which  will  carry  ^Yell  over  the 
winter  conditions.  When  tanks  of  the  ordinary  type 
have  been  installed,  although  all  the  appliances  and 


valves  may  be  at  hand  for  the  removal  of  sludge,  they 
are  usually  neglected  to  the  extent  that  they  are  oper- 
ated as  septic  tanks.  This  applies  even  more  particu- 
larly to  humus  tanks  used  for  the  purposes  of  collect- 
ing suspended  sohds  evacuated  from  percolating  fil- 
ters. This  humus  we  find  to  be  as  a  rule  highly  put- 
rescible,  and  if  allowed  to  enter  a  stream  of  small  vol- 
ume it  forms  beds  of  black  mud  deposits  of  a  highly 
objectionable  character. 

We  have  a  very  complete  in.stallation  of  sewage 
disposal  works  in  connection  with  the  city  of  Regina, 
where  the  discharge  enters  a  creek  of  small  volume 
and  practically  without  natural  flow  during  some  sea- 
sons. The  works  consist  of  preliminary  screening, 
continuous  flow  sedimentation  tanks  and  percolating 
filters  of  rough  broken  stone.  The  sedimentation  tanks 
provide  a  contact  period  of  about  six  hours  while  the 
filters  are  rated  at  about  one  acre  per  each  20,000  of 
population.  The  liquid  sewage  from  the  filters  is 
passed  through  final  sedimentation  tanks,  allowing 
two  hours'  contact.  The  tanks  are  all  built  on  the 
one-storey  system,  and  valves  and  appliances  are  to 
hand  for  cleaning  out  the  collected  solids  at  necessary 
intervals.  Recently,  complaints  as  to  the  condition 
of  the  water  were  made  by  farmers  located  on  the 
banks  of  the  creek  below  the  outfall  works.  An  exam- 
ination of  the  works  early  this  spring  proved  that  the 
removal  of  the  collected  humus  was  being  neglected 
and  that  the  tanks  were  practically  full  of  solids,  which 
were  being  carried  away  by  the  flowing  sewage  into 
the  creek  and  causing  the  nuisance  complained  of.  It 
was  calculated  that  at  least  347  cubic  yards  of  humus 
matter  had  been  allowed  to  discharge  into  the  creek 
— an  amount  sufficient  to  use  up  the  dissolved  oxygen 
at  14  degrees  C.  from  17.350,000  gallons  of  water. 
Considering  that  the  natural  flow  in  the  stream  has 
been  at  zero  for  the  last  two  years,  it  is  easy  to  un- 
derstand that  there  was  good  cause  for  complaint.  -The 
point  which  it  is  desired  to  make  is  that  the  use  of 
the  two-storey  tank  with  six  months'  storage  for 
humus  would  have  taken  the  place  of  the  necessity  of 
removing  the  accumulated  sludge  every  forty  days  re- 
quired by  the  size  of  the  tanks.  Attention  to  cleaning 
out  the  tanks  has  since  cleared  up  the  effluent  to  a 
remarkable  extent,  although  for  a  considerable  dis- 
tance below  the  works  the  stream  continues  to  sufifer 
from  the  previous  collection  of  humus. 

It  appears  that  the  duties  of  a  provincial  health 
authority  cannot  be  said  to  cease  when  plans  for  any 
proposal  have  been  submitted  and  authorized.  In  or- 
der to  obtain  and  maintain  efficient  results  regular  in- 
spection of  all  work  is  absolutely  necessary. 


A  somewhat  unexpected  argument  in  favor  of  re- 
inforced concrete  flooring  is  furnished  by  an  incident 
which  occurred  in  a  New  Orleans  hospital.  It  appears 
that  a  patient  received  an  abrasion  of  one  arm  in  fall- 
ing from  a  bed,  with  the  result  that  erysipelas  de- 
veloped. The  medical  superintendent  had  contended 
for  a  long  time  that  wooden  boors  in  hospitals  must 
necessarily  be  infected  with  various  disease  germs, 
and  after  the  case  mentioned  he  caused  the  floor  to  be 
examined  by  the  bacteriological  department,  with  the 
result  that  the  flooring  of  the  entire  ward  was  found  to 
be  infected  with  the  germs  of  erysipelas. 


There  are  nearly  eight  thousand  miles  of  the 
C.  N.  R.  lines  in  operation  in  various  parts  of  Canada, 
with  another  1,250  miles  ready  to  be  thrown  open  for 
traffic. 
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Carpeting  Macadamized  Roads  with  Bituminous 
Material 

Editor,  The  Contract  Record: 

There  is  one  point  in  road  construction  which  might  be 
given  your  consideration,  and  that  is  the  carpeting  of  mac- 
adamized roads  with  a  bituminous  material.  The  city  of 
New  Westminster  has  recently  laid  a  mile  of  two-inch  stand- 
ard. l)itulithic  paving  on  top  of  a  six-inch  macadamized  road 
which  was  just  beginning  to  deteriorate.  The  method  of 
construction  was  as  follows: 

The  six  inches  of  macadam  was  lightly  scarified,  brought 
to  grade,  and  about  one  inch  of  new  rock  placed  on  top.  The 
standard  bitulithic  carpet  was  then  laid  on  top  of  this.  The 
cost  was  fifty  cents  a  yard  cheaper  than  the  ordinary  pave- 
ment, and  in  my  opinion  the  work  will  last  just  as  long,  as 
the  foundation  of  the  macadam  road  has  had  the  apprentice- 
ship of  consolidation,  and  will  prol)ably  stand  up  better  than 
a  new  road.  There  are  many  miles  of  existing  macadam 
roads  that  are  in  good  condition,  and  with  the  addition  of  a 
liitulithic  or  bituminous  carpet  they  will  last  many  years 
longer.  During  the  further  period  the  public  will  have  an 
excellent  travelling  surface  at  all  times.  There  are  no  argu- 
ments against  this  form  of  construction,  because  statistics 
as  to  the  cost  of  the  upkeep  of  macadam  roads  are  available 
every  year. 

This  work  that  I  have  carried  out  is,  I  believe,  the  first 
of  its  kind  in  British  Columl)ia,  and  I  have  had  many  muni- 
cipal representatives  here  to  inspect  it. 
Yours  truly, 

J.  VV.  B.  BLACKMAN.* 
New  Westminster,  B.C., 

September  23,   1915. 


Patriotism  in  Awarding  Contracts 


Vancouver  Firm's  Appreciation 

I'-ditor,   The   Contract    Record: 

We  are  pleased  indeed  to  note  the  firm  stand  you  have 
taken  in  regard  to  the  unfortunately  too  prevalent  custom 
of  many  large  business  concerns  of  awarding  contracts  for 
Canadian  construction  to  American  contracting  firms 
and  supply  people.  Your  recent  editorial  on  the  subject 
of  the  action  of  a  large  Toronto  departmental  store  in 
awarding  the  contract  for  their  new  building  to  a  Chicago 
contracting  firm  will  strike  a  responsive  chord  in  the  heart 
of  every  C"anadian  contractor  reader  of  your  valued  pub- 
lication. 

The  firm  in  question  is  regrettably  not  the  only  con- 
cern that  violates  the  ])rinciple  of  supporting  home  insti- 
tutions— a  principle  which  every  Canadian  citizen  should  up- 
hold, more  especially  those  large  business  concerns  who  arc 
building  themselves  up  out  of  the  profits  taken  from  the 
Canadian  people  and  out  of  Canadian  soil.  These  should 
set  an  example  of.  loyalty  to  the  smaller  concerns,  instead 
of  encouraging  a  method  of  operation  which,  if  universally 
followed,  would  spell  disaster  to  any  country,  and  which 
even  in  the  extent  now  practised  in  Canada  has  a  retarding 
effect  on  the  growth  and  prosperity  of  the  country  to  a  de- 
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gree  that  would  astound  the  average  citizen  if  all  the  fact* 
were    made    known. 

We  are  firmly  of  opinion  that  if  Canadian  publications 
followed  your  lead  in  giving  publicity  to  actions  of  this 
kind — emanating  from  firms  whom  Canadian  citizens  are 
justified  in  expecting  to  spend  their  money  at  home  in  the 
encouragement  of  Canadian  institutions  and  the  employ- 
ment of  Canadian  artisans — the  practice  would  rapidly  fall 
into  decline.  The  limelight  of  publicity  generally  has  a  very 
salutary  eflfcct  when  natural  loyalty,  argument  or  logical 
reasoning  fails  to  awaken  a  sense  of  duty  in  the  miads  of 
men  in  charge  of  the  affairs  of  large  concerns  guilty  of  prac- 
tices of  this  kind. 

We  congratulate  you  on  your  policy,  appreciate  the 
great  value  of  it,  and  wish  you  the  acme  of  success  your 
efforts  surely  deserve. 

Yours  truly, 

J.  COUGHLAN  &  SONS. 
Vancouver,  Sept.  21,   1915. 

*       * 

Consumers'  League  Suggested 

Editor,  The  Contract  Record: 

At  a  time  like  the  present,  when  every  loyal  Canadian 
is  doing  his  bit  for  the  Empire  in  the  struggle  against  Ger- 
man kultur,  and  when  business  is  so  slow  on  account  of  the 
war,  one  would  think  that  every  corporation,  whether  gov- 
ernmental, municipal,  or  private,  would  strive  for  the  con- 
servation of  Canadian  resources  and  endeavor  to  keep  Can- 
adian money  in  circulation  in  Canada.  The  public  who  are 
subscribing  to  various  funds  for  war  purposes  will  surely 
look  askance  at  a  firm  which  deliberately  ignores  Canadian 
business  men  and  places  a  large  contract  in  the  United 
States.  The  Simpson  Company's  new  warehouse  at  Rcgina 
is  not  being  built  from  philanthropic  motives:  it  is  being 
built  because  the  Westerner  is  a  good  purchaser.  With  this 
in  mind  it  is  too  bad  that  Western  money  should  be  taken 
to  foster  industries  in  the  United  States,  and  not  in  Western 
Canada,  where  they  are  needed   so  badly. 

In  British  Columbia  there  is  a  Consumers'  League,  whose 
objects  are  "to  encourage  B.  C.  industries  and  induce  new 
industries  to  establish  by  patronizing  B.  C.  goods  and  B.  C. 
products."  There  would  appear  to  be  a  good  opening  for  a 
league  of  this  kind  in  the  Prairie  Provinces.  The  first  duty 
of  such  a  league  would  be  to  get  the  City  Council  and  others 
in  authority  to  insist  on  the  use  of  local  material — provided. 
of  course,  that  the  prices  and  the  quality  were  right.  Failing 
satisfaction  being  given  by  civic  and  other  bodies,  the  remedy 
would  be  in  the  consumer's  own  hand.  It  is  never  too  late 
to  mend,  and  I  think  that  if  such  a  league  were  formed  in 
Regina  and  its  objects  because  well  known,  the  mail  order 
house  in  question  would  find  that  it  had  made  a  mistake  in 
this  contract. 

Yours  truly, 

J.  HART.' 
Vancouver,  September  80,  191.^. 

*       *       * 

A  Loss  of  $75,000? 

Editor,  The  Contract   Record: 

I  have  read  with  interest  the  many  letters  relating  to 
the  Regina  award.  As  a  Regina  contractor  I  will  not  dis- 
cuss the  insult  to  Canadian  architects  and  contractors,  but 
as  a  Canadian  citizen  I  must  express  my  disapproval  of  the 
principle  of  awarding  a  contract  to  a  Chicago  firm  without 
giving  Canadian  contractors  the  opportunity  to  tender  on 
the  work. 

The  particular  effect  upon  the  Canadian  building  trades 
will  be  very  slight,  and  Canadian  labor  and  those  who  are 
interested  in   the  manufacture  of  building  materials  in   this 
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country  cannot  suffer  much.  To  me  the  worst  feature  in 
connection  with  this  award  of  a  $350,000  contract  to  a  for- 
eign firm  is  the  money  that  it  takes  out  of  the  country. 
There  are  the  salaries  and  wages  of  a  foreign  office  staflf, 
a  foreign  superintendent,  and  foreign  foremen.  There  is  the 
architects'  fee  of  five  per  cent.,  and  there  is  the  contractors' 
profit — shall  we  say  only  ten  per  cent,  in  this  case? — in  all 
about  $75,000. 

The  effect  of  this  award  upon  the  letting  of  future  con- 
tracts is  not  worth  considering,  as  it  is  doubtful  if  it  would 
be  possible  to  find  another  firm  doing  business  in  Canada 
who  would  show  such  lamentable  lack  of  patriotism  as  the 
Robert  Simpson  Company. 

Yours  truly, 

E.  E.  POOLE 

Regina,  Sept.  20,  1915. 

♦       *       ♦ 

Malice  Aforethought 

Editor,  The  Contract  Record: 

Your  discussion  of  the  Robert  Simpson  incident  has  been 
very  interesting.  Some  time  ago  the  company  was  thinking 
of  putting  up  a  mail  order  business  building  in  Toronto.  In 
a  conversation  that  I  had  with  one  of  the  officials  of  the 
company  it  developed  that  they  intended  to  employ  a  firm 
of  Chicago  engineers  and  contractors  to  put  up  the  building 
for  them.  They  did  not  think  that  there  was  a  firm  of  en- 
gineers in  Canada  capable  of  designing  a  flat-slab  rein- 
forced concrete  building,  or  a  firm  of  contractors  capable  of 
building  one.  As  it  happens,  the  building  was  not  con- 
structed, as  they  found  a  suitable  one  and  bought  or  rented  it. 

ONLOOKER. 
*        *        * 

A  Side-light 

Further  light  on  the  procedure  followed  by  the 
Robert  Simpson  Company  is  shed  by  the  following  ex- 
tract from  a  letter  submitted  to  The  Contract  Record 
by  a  prominent  local  contractor: 

"On  Monday,  July  26,  a  Mr.  Grimbly,  the  Simpson  Com- 
pany's Structural  Manager,  arrived  in  town  and  saw  a  num- 
ber of  contractors  and  supply  men.  He  told  us  that  they 
were  in  such  a  hurry  that  it  would  be  impossible  to  prepare 
complete  plans  and  specifications,  but  that  he  would  give  us 
sufficient  information  to  make  up  our  price.  On  the  Thurs- 
day and  Friday  of  that  week — July  29  and  30 — we  received 
one  ground-floor  plan  and  one  typical  floor  plan  of  an  eight- 
storey  building  250  feet  by  100  feet.  We  were  also  given  a 
photograph  of  a  six-storey  concrete  building  in  Chicago, 
and  we  were  told  that  the  Simpson  Company's  building  was 
to  be  built  like  that.  Certain  typewritten  sheets — specifica- 
tions, so  called — were  also  handed  to  us.  On  these  two 
plans  the  only  sizes  given  were  the  length  and  width  of 
the  building.  The  position  of  the  concrete  columns  was  in- 
dicated simply  by  small  round  circles.  No  sizes  or  details 
of  any  description  were  on  these  plans,  neither  were  there 
any  details  of  any  kind  contained  in  the  specifications.  No 
steel  plans  were  offered,  and  the  floor  loads  only  were  given. 
The  specifications  were  called  'preliminary  specifications  for 
reinforced  work.'  The  other  trades  were  simply  a  few  in- 
definite instructions— mostly  on  a  single  sheet  of  paper. 

"We  were  advised  that  our  figures  must  be  in  the  To- 
ronto office  not  later  than  the  evening  of  Monday,  August 
2nd.  This  gave  us  only  a  few  hours  if  our  letter  was  to 
go  by  mail,  and  only  two  working  days  if  the  figure  was  to 
be  wired  in." 

If  these  statements  are  correct  it  is  obvious  that 
any  dealings  which  the  Robert  Simpson  Company  had 


with  the  Regina  contractors  were  only  in  the  nature 
of  a  blui?  at  giving  them  an  opportunity  to  bid. 

In  closing  this  discussion  it  may  be  well  to  point 
out  that  nothing  that  has  been  said  by  this  journal 
or  communicated  to  it  has  reflected  in  any  way  on 
Messrs.  Wells  Brothers,  of  Chicago,  who  it  is  gen- 
erally understood  are  a  first-class  firm  with  a  very 
fine  record  of  large  buildings  in  the  United  States  to 
their  credit. 


Contract   Investigation  at  Vancouver 

At  Vancouver,  recently,  the  Board  of  Works  met  to  ex- 
plain why  a  contract  for  piling  for  Government  work  in 
False  Creek  had  been  awarded  to  a  Tacoma  (Wash.)  firm. 
As  a  result  the  Board  appointed  a  number  of  Aldermen  to 
attend  a  meeting  of  the  Harbour  Board,  and  invited  repre- 
sentatives of  the  Manufacturers'  Association  to  make  in- 
vestigations with  a  view  to  clearing  up  any  doubt  there 
might  be  as  to  the  prices  tendered  for  the  piling.  The 
trouble  arose  over  the  complaint  that  local  firms  had  been 
passed  over  for  a  Tacoma  industry.  For  the  Tacoma  firm 
it  was  contended  that  they  employed  white  labour  and  had 
to  pay  freight  and  duty  into  British  Columbia,  and  yet  could 
underbid  by  more  than  $2,000  a  local  firm  which  employed 
Hindoos.  Mr.  H.  H.  Stevens,  M.  P.,  said  that  the  Harbour 
Board  had  a  fixed  policy  of  giving  all  they  possibly  could  to 
Canadian  firms,  everything  else  being  equal,  but  where  local 
firms  could  not  compete  with  the  figures  of  outsiders  they 
had  no  choice  in  the  matter.  If  they  were  to  establish  a 
principle  of  giving  local  manufacturers  material  advantage 
simply  because  they  were  local  manufacturers,  then  they 
could  not  compete  with  the  world;  and  they  knew  this — that 
no  manufacturing  centre  could  develop  on  the  business  it 
obtained  from  its  own  district,  and  that  to  go  on  living  it 
must  compete  with  the  world.  A  resolution  of  confidence 
brought  the  discussion  to  a  close,  and  the  award  of  the'con- 
tract  to  the  Tacoma  firm  was  ratified. 


Damages  Awarded  for   Cancellation  of 
Contract 

An  award  of  $13,776  has  been  made  by  Mr.  Justice 
Clement,  acting  as  arbitrator  in  the  claim  made  by  the 
Union  Contracting  Company  against  the  city  of  Vancouver 
for  damages  sustained  on  account  of  the  cancellation  of  the 
contracts  for  the  Pender,  Keefer,  and  Harris  Street  viaducts. 
The  company's  original  damage  claim  approximated  $44,000 
as  filed  with  the  city  engineer,  but  when  the  matter  went  to 
arbitration  this  was  amended  to  $32,000.  The  amount  cal- 
culated by  the  city  engineer  as  the  damage  sustained  by 
the  company  through  the  non-fulfilment  of  the  full  contract 
was  in  the  neighborhood  of  $5,000,  three  thousand  being  on 
tlie  claim  for  cancellation  damage  and  $1,800  for  various 
incidentals.  The  result  of  the  award  evidently  turned  on 
the  date  of  suspension  as.  if  this  was  taken  to  be  May  19, 
1914,  then  an  amount  of  lumber  purchased  after  that  date 
could  not  very  well  have  been  taken  into  consideration,  but 
if  it  was  December  of  the  same  year  then  the  lumber  would 
have  to  be  paid  for  by  the  city,  as  it  had  been  purchased  in 
good  faith  that  the  suspension  was  only  temporary.  If  this 
latter  date  was  the  correct  one,  according  to  the  arbitrator's 
view,  then  the  amount  of  $5,000  allowed  by"  the  city  engineer 
was  approximately  correct,  as  the  lumber  would  about  ac- 
count for  the  difference  between  the  $5,000  allowed  by  Mr. 
Fellowes  and  the  award.  Claims  for  extras  on  the  Hastings 
Street  East  viaduct  were  disallowed.  Four-fifths  of  the  costs 
have  been  awarded  against  the   city. 
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Permanent  Headworks  for  the  Western  Section 
of  the  C.P.R.  Irrigation  System 


Special  Correspondence  of  the  Contract  Record 


THE  permanent  headworks  for  the  Canadian  Pa- 
cific Railway  Company's  Main  Canal  for  the 
western  section  of  their  irrigated  lands  have 
been  completed  and  in  operation  during  the 
past  season.  The  old  timber  headworks  have  been  re- 
placed by  a  concrete  stop-log  dam  with  a  hydraulically- 
operated  steel  sector  weir  designed  to  divert  the  river 
without  backing  the  water  into  the  city  of  Calgary. 
The  western  section  comprises  a  total  area  of  over  one 
million  acres,  water  being  diverted  from  the  Bow 
River  at  a  point  within  the  south-eastern  limits  of  the 
city  of  Calgary.  At  this  point  the  Bow  River  has 
an  ordinary  discharge  of  from  1,500  to  25,000  second- 
feet  during  the  spring  and  summer  months.  The  sec- 
tion of  the  main  canal  varies  from  the  maximum  bed- 
width  of  60  ft.  at  the  headgates,  with  side  slopes  of 
3  to  1  and  0.01  per  cent,  grade,  to  a  bed-width  of  44  ft., 
2  to  1  side  slopes,  and  a  grade  of  0.02  per  cent.,  having 
a  calculated  discharge  of  2,050  second-feet  at  full  depth 
of  10  feet  over  a  distance  of  17  miles.  The  canal  term- 
inates at  Reservoir  No.  1,  from  which  three  secondary 
canals  take  out.  In  order  to  supply  the  main  canal 
with  the  full  depth,  it  was  necessary  to  construct  a 
diverting  weir,  or  dam,  to  raise  the  water  surface  to 
the  desired  elevation,  which  otherwise  only  occurs  dur- 
ing extreme  high  water,  and  the  new  permanent  head- 
works  arc  designed  to  maintain  the  maxitnum  depth 
of  10  feet  required  for  the  calculated  discharge  at  all 
stages  of  the  river  without  creating  a  backwater  which 
would  flood  the  lower  portions  of  the  city  of  Calgary, 
one  mile  upstream.  The  former  headgates  were  of 
timber,  with  a  pile  and  timber  bulkhead  extending  350 
feet  above  and  1,400  feet  below  the  structure.  The 
Bow  River  at  this  point  has  a  width  of  stream  bed  of 
about  500  feet  and  is  maintained  in  its  channel  by  high 
bluffs  on  the  north,  the  south  bank  being  low  and  sub- 
ject to  flooding  at  periods  of  extreme  high  water.  The 
completed  works  consist  of  the  concrete  headgates 
for  the  canal,  waterway  for  the  weir  structure,  and  a 
stop-log  section  across  the  river  terminating  in  a  dyke 
rumiing  up-stream  along  the  south  bank  for  a  dis- 
tance of  1,200  feet. 

The  headgates  structure  was  completed  during  the 
winter  of  1912-13.    It  consists  of  four  sluiceways,  some 


20  ft.  6  ins.  in  width,  having  balanced  steel  Stoney 
gates  operated  by  individual  electric  motors.  A  heavy 
scour  mattress,  3  ft.  6  ins.  thick,  acts  as  the  founda- 
tion, and  there  are  wing  walls  of  the  gravity  type,  run- 
ning well  back  into  the  embankment  upstream  and 
connecting  with  the  pier  for  the  weir  down-stream.  At 
the  toe  of  the  mattress  there  is  a  curtain  of  wooden 
sheet  piling,  and  beneath  the  gates  there  is  a  core  wall 
of  heavy  steel  sheet  piling.  A  reinforced  concrete  slab 
10  ft.  6  ins.  wide  and  15  ft.  above  the  gate  sills  pro- 
vides a  crossing.  The  gates  have  5-inch  diam.  cast 
steel  rollers  operating  on  a  7-in.  I-beam  guide  track, 
and  are  lifted  vertically  by  5  h.p.  motors  operating 
through  gear  and  pinion. 

The  dam  consists  of  a  structure  approximately  707 
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feet  long  face  to  face  of  abutments,  a  stop-log  section 
of  heavy  concrete  piers  alternating  with  sluice  open- 
ings with  a  length  of  555  feet,  and  a  movable  steel 
sector  dam  152  feet  long,  together  with  a  dyke  and 
breeching  section  along  the  south  bank  of  the  river  to 
a  point  well  above  any  possible  amplitude  limit.  The 
stop-log  section  consists  of  23  openings  20  ft.  wide, 
founded  on  a  heavy  scour  mattress  with  sheet  pile 
cut-off  wall,  and  carrying  a  reinforced  concrete  deck 
upon  which  travels  an  electric  winch  for  handling  the 
stop-logs.  The  trolley  winch  travels  on  60'lb.  steel 
rails  on  the  deck,  with  three  electric  motors  for  per- 
forming its  functions  of  traction,  traversing,  and  rais- 
ing or  lowering  the  stop-logs.    The  stop-logs  are  12- 
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in  by  18-in.  timbers,  21  ft.  11  in.  long,  eleven  logs  to 
each  section,  with  cast  iron  slots  in  each  end  for  the 
needles  of  the  winch. 

At  the  north  end  of  the  stop-log  section  is  a  long 
pier,  extending  47  ft.  up-stream  from  the  stop-log  dam, 
forming  the  south  abutment  for  the  weir  and  contain- 
ing the  inlet  valve  for  the  sector  well.  The  adjacent 
pier  extends  34  ft.  up-stream,  all  the  other  piers  ex- 
tending but  14  ft.  up-stream.  The  north  abutment 
of  the  weir,  adjoining  the  headgates  structure,  contains 
the  discharge  well.  All  the  concrete  construction  is 
heavy  mass  work,  the  walls  and  piers  being  of  the 
gravity  type.  The  steel  sector  dam  has  a  total  length 
of  152  ft.  and  consists  of  a  trussed  steel  frame  con- 
forming to  the  sector  of  a  circle  having  a  radius  of 
15  ft.  5  in.,  with  a  central  angle  of  45  deg.  The  curved 
surface  and  top  deck  have  riveted  water-tight  skin- 
plates,  and  the  whole  is  operated  in  a  well  below  the 
stream-bed.  The  steel  dam  consists  of  fifty  frames 
spaced  5  ft.  on  centres,  connected  by  the  skin-plates, 
and  braced.  The  open  ends  are  sealed  against  the 
masonry  by  a  timber,  held  in  place  by  spring  bolts, 
pressing  against  the  concrete  surfaces.  When  the 
waterway  is  clear,  the  structure  rests  in  a  well  below 
the  stream-bed.  Above  and  below  the  dam  the  well 
is  protected  by  a  heavy  concrete  scour  mattress  with 
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up-stream  curtain  wall  of  triple  timber  sheet  piling. 

To  operate,  the  stop-logs  are  placed  in  all  sections, 
the  head  on  the  stop-log  side  of  the  longer  valve  pier 
becoming  greater  than  that  across  the  sector  when  no 
obstruction  is  offered.  Water  is  then  admitted  into 
the  sector  well  through  a  24-inch  valve  in  the  pier, 
flowing  through  a  24-inch  culvert  with  twelve  branches 
12  inches  in  diameter  and  opening  into  the  sector  well 
at  regular  intervals.  As  soon  as  the  well  has  filled, 
the  difference  in  head  across  the  pier  causes  an  up- 
ward pressure  on  the  water-tight  skin  plates,  operat- 
ing to  lift  the  sector.  By  placing  a  sufficient  height  of 
stop-logs,  the  diflference  in  head  may  be  maintained 
until  such  a  point  as  may  be  desired,  up  to  the  full 
lift  of  the  sector,  or  about  11  ft.  2  ins.  The  head  on 
the  inside  of  the  sector  is  readily  controlled  through 
the  discharge  well  in  the  north  abutment.  The  water 
is  discharged  through  a  vertical  weir  tube  operated 
by  a  hand  wheel,  controlling  the  discharge  head,  and 
hence  the  head  on  the  sector.  The  annular  weir  con- 
sists of  a  cast  iron  tube  36  inches  in  diameter  set  be- 
low the  river  bed,  supported  through  a  reinforced  con- 
crete slab  in  a  well  formed  in  the  abutment.  In  this 
telescopes  a  second  tube  balanced  by  a  counterweight 
and  operated  by  hand.  Through  this  the  water  must 
pass  to  escape  from  the  well,  the  maximum  escape 
head  being  equal  to  that  necessary  to  raise  the  sector 
to  its  extreme  elevation. 

Construction  was  commenced  in  the  fall  of  1913, 
but  actual  progress  did  not  commence  until  January, 


1915.  Excavation  was  then  commenced,  and  concret- 
ing was  in  progress  day  and  night  from  the  middle  of 
February  until  completion  in  May.  About  18,000  sq. 
ft.  of  cellular  cofferdam  was  built,  enclosing  the  sec- 
tor well  and  abutments,  and  later  portions  of  the  stop- 
log  section.  In  the  sector  well  the  excavation  was  in 
blue  clay,  almost  bordering  on  rock,  with  occasional 
layers  of  sandstone  2  to  3  ft.  thick.  Because  of  the 
amount  of  water  present  and  the  low  temperatures 
prevailing,  it  was  necessary  to  handle  practically  the 
entire  amount,  about  10,000  cu.  yds.,  by  hand,  loading 
into  stone  skips  which  were  removed  by  derricks  and 
dumped  into  IJ/2  cu.  yd.  cars  in  dinkey  trains  on  a 
trestle  to  the  bank.  The  concrete  was  placed  from  a 
switching  track  from  a  mixer  plant  located  on  the 
north  bank.  Three  small  Marsh-Capron  mixers  turned 
out  about  2,500  cu.  yds.  of  concrete  a  month.  The 
erection  of  the  steel  sector  was  accomplished  by  set- 
ting up  a  wooden  cofferdam  around  the  sector  well. 
Wooden  sills  were  anchored  to  the  scour  mattress 
when  concreted  and  held  the  toe  of  an  A-frame,  upon 
which  were  placed  2-in.  planks  for  the  outside  of  the 
cofferdam.  There  is  a  steel  footbridge  over  the  sec- 
tor dam,  and  this  was  erected  first.  The  frames  for 
the  sector  proper  were  handled  from  this  bridge. 

The  contractors  for  the  dam  were  Janse  Brothers, 
Boomer,  Hughes  &  Crain,  of  Calgary,  and  the  con- 
struction was  under  the  immediate  direction  of  Mr. 
A.  M.  Crain,  Assoc.  M.  Am.  Soc.  C.  E.  The  design 
was  made  by  the  Department  of  Natural  Resources 
of  the  Canadian  Pacific  Railway  (Mr.  A.  S.  Dawson, 
Chief  Engineer),  and  the  entire  work  was  carried  out 
under  the  supervision  of  Mr.  H.  B.  Muckleston,  As- 
sistant Chief  Engineer. 


To  provide  additional  water  supplies  for  the  city 
of  Hartford,  Connecticut,  a  concrete  dam  is  in  course 
of  construction  on  the  Nepash  River.  The  dam  will 
be  a  solid  wall  of  concrete  710  ft.  long  across  the  top, 
and  in  the  centre  of  the  gorge  it  will  be  105  ft.  thick 
at  the  base  and  will  rise  to  a  height  of  130  ft.  above 
the  present  bed  of  the  stream.  The  top  of  the  dam 
will  be  25  ft.  in  width.  After  the  reservoir  has  been 
filled  the  main  road  between  Collinsville  and  Tor- 
rington  will  cross  the  top  of  the  dam. 


Sand  is  mixed  with  nearly  all  aggregates  for  the 
purpose  of  filling  the  voids.  If  enough  sand  is  added 
to  fill  up  the  voids  between  the  particles  of  aggregate 
added  to  fill  the  interstices  between  the  sand,  a  much 
smaller  quantity  of  cement  is  needed  than  if  the  sand 
be  omitted,  while  at  the  same  time  a  stronger,  heavier, 
and  more  impervious  concrete  is  obtained.  Sand  of 
uniform  size  tends  to  weaken  the  concrete,  as  also 
very  fine  sand.  Uniformity  in  size  means  a  greater 
proportion  of  voids,  and  either  a  larger  quantity  of 
cement  has  to  be  used  to  fill  up  the  interstices  or  some 
remain  unfilled  to  weaken  the  strength  of  the  concrete. 


Reinforced  concrete  is  now  being  used  in  the  con- 
struction of  gasometer  basins.  A  good  example  of 
construction  of  this  kind  is  a  circular  basin  which  was 
recently  built  at  St.  Sebastian,  Spain,  and  is  the  first 
example  to  be  found  in  that  country.  The  diameter 
is  about  80  feet,  and  the  height  of  the  basin  26  feet. 
Around  the  basin  are  nine  counterforts,  each  serving 
as  the  base  for  one  of  the  steel  stanchions  of  the  frame- 
work which  supports  the  gasholder. 
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Municipal  Economy — How  Legitimate  Saving  may  be  made 
Without  Affecting  the  Public  Health  and  Interest 

By  W.  H.  Maxwell,  A.M.  Inst.  C.E.,  Borough  Surveyor  of  TuDbridge  Well*,  Eng. 


Anew  map  of  Europe,  and  of  .several  other  jiarts 
of  tlie  world,  is  now  beinj;;  worked  out,  and 
l)if^  historic  events  are  heinj^  daily  hammered 
into  shape  upon  many  a  stubborn  battlefield. 
Of  no  time  in  the  past  can  it  be  more  truly  said  that 
"history  is  in  the  niakinj;^,"  for  the  records  of  "The 
(jreat  War"  which  crashed  in  upon  the  Continent  in 
Auf,nist,  1914,  to  the  surprise  of  all,  except  perhaps  the 
Central  luiropean  Powers,  will  assuredly  stand  out 
with  a  special  prominence  in  the  history  of  the  world 
and  of  civilization  to  the  end  of  time. 

No  jiarallcl  can  be  found  for  this  jjjreat  conflict  with 
which  fully  to  gauge  its  present  significance,  and  no 
exi)erience  is  available  whereby  its  future  conse- 
quences and  limits  can  be  predicted.  This  is  well  ex- 
emplified by  the  rapid  development  of  the  struggle. 
From  what  first  appeared  to  be  little  more  than  local 
l)()litical  differences  between  Serbia  and  Austria  a 
European  war  suddenly  evolved,  which  is  now  rapidly 
assuming  the  l)roadcr  issue  of  a  world-struggle  by 
civilized  humanity  against  an  attempt  at  world  dom- 
ination by  means  of  bare  brute  force,  aided  by  every 
form  of  man-killing  device  modern  science  can  pro- 
duce. 

The  equipment  for  this  twentieth-century  war  thus 
involves  not  only  the  placing  and  maintaining  in  the 
field  of  large  masses  of  able-bodied,  trained  men,  but 
also  the  utilization  of  an  immense  outi)Ut  of  mechani- 
cal d^evices  from  engineering  workshops  .and  other 
manufacturing  concerns  requiring,  in  the  aggregate, 
the  diversion  of  huge  sums  of  money  from  their  ac- 
custt)med  channels. 

"Nothing  as  Usual" 

To  meet  this  unprecedented  drain,  economies  in 
numerous  directions  become  essential,  whether  they 
be  personal,  domestic,  municipal,  or  national,  and  the 
doubtful  doctrine  of  "business  as  usual"  must  per- 
force give  place  to  one  of  "nothing  as  usual." 

Economy  necessarily  involves  some  sacrifice,  and 
one  of  the  first  steps  towards  securing  it  is  to  take 
on  that  attitude  of  mind  which  enables  a  community 
to  be  satisfied  with  something  less  than  was  formerly 
considered  needful.  Neither  war  nor  economy  can  be 
successfully  waged  when  everything  is  expected  to  be 
"as  usual,"  and  as  soon  as  this  fact  is  fully  realized 
the  door  is  at  once  opened  for  possible  reductions  of 
expenditure.  To  many  departments  of  municipal  ac- 
tivity with  which  the  present  article  is  specially  con- 
cerned, this  condition  is  ])articularly  apposite. 

Life  in  towns  conduces  to  the  development  of  cer- 
tain moi-e  or  less  artificial  wants,  which,  on  investiga- 
tion, are  oftentimes  found  to  be  by  no  means  indis- 
pensible,  and  their  abolition  at  once  reduces  expcndi- 
tin-e  while  practical  needful  efficiency  remains  iniim- 
liaircd. 

The  re(|uircmcnts  in  different  towns  vary  accord- 
ing to  their  situation  and  local  conditions,  so  that  no 
ab.solutely  hard-and-fast  dividing  line  applicable  to  all 
cases  can  be  drawn  to  .separate  the  "luxuries"  from 
the  prosaic  "necessities;"  but,  generally  speaking,  op- 
tional matters,  such  as  parks  and  pleasure  grounds, 
public  music  and  other  forms  of  entertainment,  muse- 
ums, and  excessive  street  lighting  afford  amide  scope 


for  legitimate  retrenchment  without  throwing  any  ad- 
ditional burden  of  expenditure  upon  succeeding  years. 

In  the  category  of  prosaic  necessities  may  be  in- 
cluded matters  affecting  the  public  health,  sewerage, 
cleansing  or  scavenging  of  streets,  hoiise-rcfuse  col- 
lection and  disposal,  public  baths,  water  supply,  and 
such  jike. 

Careful  discrimination  should  be  made  between 
cases  of  mere  deferred  expenditure  and  those  which 
can  be  dispensed  with  altogether  as  being  not  essen- 
tial. The  postponement  of  absolutely  neces.sary  ex- 
penditure is  not  "economy,"  but  frequently  the  re- 
verse, and  any  indulgence  therein  will  invariably  build 
up  a  burden  for  succeeding  years,  with  compound  in- 
terest. 

Throughout  the  country  much  municipal  labor  has 
been  tran.sferred  for  purposes  of  Government  work, 
and  also  to  augment  11.  M.  Forces,  and,  in  some  cases, 
where  suitable  arrangements  can  be  made,  vacancies 
so  caused  need  not  be  refilled  during  the  temporary 
absence  of  employees,  thus  aflfording  opportunities  for 
economy. 

In  public  parks,  pleasure  grounds,  promenades  and 
such  like  considerable  economies  are  possible  by  the 
temporary  sacrifice  of  nothing  more  serious  than  some 
degree  of  their  customary  stereotyped  neatness  and 
the  discontinuance  of  the  costly  flowering  of  formal 
"beds"  with  the  many  accessory  expenses  necessarily 
involved. 

Public  music,  and  all  other  forms  of  entertainment, 
are  out  of  harmony  with  the  .spirit  of  the  times,  when 
the  soul  of  the  nation  is,  or  ought  to  be,  concentrated 
upon  business  having  for  its  object  the  furtherance  of 
military  and  naval  effort  in  every  possible  degree. 

Another  source  of  heavy  expenditure  is  that  of 
street  lighting  by  means  of  powerful  units  of  light, 
which  enable  the  plan  of  a  town  and  its  principal 
buildings  to  be  readily  followed  and  located  from 
above,  thus  providing  convenient  targets  for  hostile 
aircraft.  Brilliant  street  illumination  in  war  time  can- 
not be  looked  upon  as  being  either  necessary  or  even 
desirable,  while  its  discontinuance,  if  only  in  part,  af- 
fords considerable  scope  for  retrenchment.  The  sav- 
ing under  this  head  is  one  which  can  be  made  with 
the  minimum  of  public  inconvenience  and  without  in- 
volving any  question  of  deferred  expenditure  with 
which  to  burden  succeeding  years. 

Public  Health 

In  all  matters  of  public  health  but  little  opportun- 
ity arises  for  curtailment  of  expenditure.  excc|)t  in 
cases  where  some  item  of  wasteful  or  excessive  ex- 
penditure is  known  to  exist.  Beyond  this  any  ma- 
terial reduction  is  likely  to  prove  to  be  false  and  ex- 
pensive "economy."  especially  at  a  time  like  the  pres- 
ent, when  considerable  numbers  of  .soldiers  are  billeted 
iu  towns,  and  the  maintenance  of  a  high  standard  of 
public  health  is  therefore  of  more  than  ordinary  im- 
portance from  a  national,  as  well  as  a  local  point  of 
view. 

There  is  probablj'  no  department  of  municipal  ex- 
penditure in  which  the  general  public  can  assist  the 
authorities  more  than  in  that  of  street  cleaning  or 
scavenging,  inasmuch  as  the  bulk  of  the  refuse  and 
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litter  to  be  removed  arises  from  the  very  general  prac- 
tice of  casting^  off  of  promiscuous  rubbish  into  the  pub- 
lic thoroughfares,  including,  for  example,  such  litter  as 
shop-sweepings,  paper,  loose  outer- packings  dropped 
by  tradesmen's  delivery  boys,  banana  skins,  orange 
peel,  handbills,  torn  correspondence,  and  other  innu- 
merable rubbish  commonly,  but  illegally,  thrown  into 
the  roadways. 

Nothing  perhaps  more  quickly  gives  a  town  a 
shabby,  neglected  appearance  than  streets  besprinkled 
with  such  litter,  but  its  daily  collection  and  removal 
entails  much  avoidable  expense  in  labour  and  cart- 
age if  the  standard  of  cleanliness  is  to  be  maintained 
much  above  that  of  an  Oriental  city. 

A  statutory  provision  against  the  deposit  of  rub- 
bish in  streets  has  long  existed,  and  its  more  general 
application  would  certainly  afford  an  important 
source  of  economy.  The  enactment  should  be  more 
widely  made  known. 

The  curtailment  of  expenditure  in  the  maintenance 
and  repair  of  highways  can  seldom  be  safely  regarded 
as  true  economy,  but  is  really  only  a  deferred  expendi- 
ture shelved  at  compound  interest,  for  succeeding 
years.  If  needful  repairs  are  too  long  postponed,  in 
many  cases  the  foundations  of  the  roadways  become 
weakened  and  so  badly  cut  into  and  water-logged  as 
to  involve  heavy  expenditure  in  renewal,  only  to  be 
avoided  by  the  timely  maintenance  of  the  wearing  sur- 
face or  crust. 

In  suitable  cases  where  a  sufficient  thickness  of 
surface  metalling  is  known  to  exist,  some  saving  can 
sometimes  be  effected  by  scarifying  up  the  worn  sur- 
face, and  again  consolidating  by  rolling,  with  the  ad- 
dition of  a  small  amount  of  road  metalling  of  a  similar 
quality.  This  will  result  in  a  saving  of  new  material, 
while  the  labour  will  not  be  affected.  At  the  present 
time  economy  of  material  is  of  first  importance  in 
view  of  its  greatly  enhanced  price  and  difficulties  of 
transit  by  rail.  Haulage  to  the  various  roadways  is 
also  increasingly  difficult  and  expensive,  owing  to  the 
shortage  of  horses,  tractors,  and  labor  due  to  war  re- 
quirements. 

In  the  case  of  roadways  of  light  residential  traffic, 
culs-de-sac,  and  such  like,  considerable  saving  is  pos- 
sible by  tar-painting  the  surfaces  when  in  a  good  state 
of  repair,  as,  under  suitable  conditions,  such  surfaces 
will  give  satisfaction  for  several  years  at  little  or  no 
expense. 

Tar-painting  is  a  specially  advantageous  and  eco- 
nomical mode  of  treatment  on  light-trafficked  road- 
ways as  above  and  upon  moderate  gradients,  as  it 
prevents  the  disintegration  of  the  roadway  by  exces- 
sive drought  or  heavy  rain,  stops  the  growth  of  weeds, 
and  minimizes  scavenging  costs. 

On  roadways  subjected  to  much  traffic  the  saving 
is  not  so  marked,  as  the  coating  of  tar  has  a  much 
shorter  life,  but  even  here  there  is  an  undoubted  eco- 
nomy in  road  metalling  and  a  welcome  reduction  of 
the  dust  trouble  in  fine  weather. 

In  times  past  the  provision  of  public  baths  has 
been  criticized  as  a  luxury,  but,  in  view  of  recent  ex- 
perience on  the  sea,  it  is  well  to  know  how  to  swim. 
Even  in  the  absence  of  such  experience  there  is  a 
great  deal  to  be  said  in  favour  of  the  municipal  bathing 
establishment.  Not  that  such  institutions  can  be  re- 
garded as  sources  of  revenue  showing  well  in  a  bal- 
ance-sheet, but  their  educative  and  health-giving  facil- 
ities are  unquestionable.  In  towns  where  soldiers  are 
billeted  baths  and  swimming  ponds  are  of  special 
value  just  now,  and  are  much  appreciated  hy  the  men. 


who,  of  necessity,  have  limited  facilities  for  personal 
cleanliness  in  an  ordinary  billet  or  camp.  The  health- 
giving  properties  of  a  well-kept  public  bath  are  of  more 
than  local  importance,  and  no  curtailment  should  be 
sought  just  now  under  that  head.  Like  the  majority 
of  public  health  work,  it  is  a  case  of  "casting  bread 
upon  the  waters  with  the  hope  of  finding  it  after  mahy 
days,"  but  this  can  scarcely  be  expected  to  happen 
at  the  end  of  the  current  financial  year. 


The  Cost  of  Loading  Bricks  into  a  Box  Car 
by  Means  of  a  Portable  Belt  Conveyor* 

THE  following  observations  were  made  at  a  large 
brick  manufactory  in  New  Jersey,  where  com- 
mon bricks  were  being  loaded  into  a  box  car 
by  means  of  a  portable  belt  conveyor : 
The  car  was  on  a  siding  and  the  bricks  were  (a)  in 
piles  about  30  ft.  away;  and  (b)  brought  in  on  small 
flat  cars  on  an  industrial  track  parallel  to  and  40  ft. 
from  the  siding. 

The  conveyor  was  mounted  on  two  wheels  of  about 
4  ft.  diameter  and  was  driven  by  a  small  motor  sup- 
ported on  the  frame  work.    The  belt  was  20  ins.  wide. 


F,qe 


20  ft.  long  and  had  a  speed  of  240  ft.  per  minute.  The 
lower  end  was  lyi  ft.  above  the  ground  and  the  upper 
end  2  ft.  above  the  car  floor  and  extending  about  a  foot 
within  the  car. 

One  man  (1)  (Fig.  1)  stood  at  the  foot  of  the  con- 
veyor and  received  bricks,  four  at  a  time,  passed  to 
him  by  two  others  (2)  and  (3)  alternately,  from  the 
piles.  (1)  placed  them  on  the  conveyor  and  (4)  and 
(5),  standing  in  the  car  at  the  door,  one  on  either  side 
of  the  belt,  took  them  off  and  passed  them  to  (6)  and 
(7)  and  to  (8)  and  (9)  who  piled  them  in  the  car 
(Fig.  2). 

From  the  flat  Koppel  cars  which  were  run  in  as 
mentioned  above,  the  bricks  were  loaded  onto  wheel- 
barrows, wheeled  to  the  foot  of  the  conveyor  and 
stacked  on  four  at  a  time. 

The  work  was  very  fast  and  every  unit  was  busy 
all  the  time.  The  only  improvement  that  might  have 
been  suggested  was  that  the  bricks  be  placed  with 
more  uniformity  on  the  conveyor.  Sometimes  they 
were  put  on  in  batches  of  four  so  close  to  one  another 
that  (4)  and  (5)  could  not  get  them  off  and  they  would 
pile  up  on  the  car  floor.  The  foreman  should  have 
seen  that  the  bricks  were  placed  on  the  belt  at  equal 

*  By  4.  C,  Haskell,  New  York  City,  in  Elpgineeripf;  and  Contracting-.  ' 
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intervals  and  with  such  frequency  that  the  men  in  the 
car  could  just  handle  them. 

The  following  time  study  was  made  when  loading 
from  the  piles: 

100  bricks  were  loaded  in  1.07  mins. 

103  liricks  were  loaded  in  LLT  mins. 

103  bricks  were  loaded  in  1.17  mins. 

100  bricks  were  loaded  in  1.30  mins. 

405  bricks  were  loaded  in  4.67  mins. 

405  X  480 

On  this  basis  in  an  8-hour  day, =  41,600 

4.67 
bricks  would  be  loaded,  which  is  between  three  and 
four  car  loads.    Allowing  45  minutes  for  shifting  the 
conveyor,  etc.,  the  total  would  be  reduced  to  37,700. 

9  men  at  $1.75 $15.75 

1  foreman  at  $3.50 3.50 

Conveyor  at  $0.50 0.50 


$19.75 
or  $19.75  /  37.7  =  53.4  cts.  /  thousand. 
Therefore  to  load  a  car  with   12,000  bricks,  which  is 
about  the  average,  would  cost  $6.30. 

The  following  time  study  was  made  when  they 
were  unloading  bricks  from  the  flat  Koppel  cars  with 
wheelbarrows  and  transporting  them  to  the  conveyor : 

■2  '*  "s 

-  5  c  >  c 

a    ■  -o  -s  5  ta  .  ■- 

bO.E  M  O  "  -^  O  O 

CO  c  a  -Ox  a^ 

.?«  o         '        S„  ^5  S| 

^.£  2  H^  dS  (-£ 

Min.  Min.  Min.  Min.  Min. 

0.07  0.73  0.12  1.30  0.13 

0.28  0.70  0.10  1.73  0.08 

0.07  1.08  0.10  1.65  0.10 

0.17  1.55  0.13  0.90  0.07 

0.00  0.67  0.58*  0.78  0.25 

0.00  0.67  0.22  0.88  0.17 

0.00  0.82  0.27  1.48  0.26    Total 

Av'ge  0.08  0.89  0.33  1.85  0.13         2.57 

♦Includes  delay  en  route. 

The  average  number  of  men  loading  was  two,  and 

the  average  number  of  bricks  loaded  was  73.     The 

distance  to  travel  to  the  foot  of  the  conveyor  was  30  ft. 

Average  speed  loaded  =  30/0,22  =  136  ft.  per  minute. 

Average    speed   empty   =   30/0.13   330   ft.    per   minute. 

On   the   above   basis   the   total   number  of  bricks 

handled  per  day  by  the  three  wheelbarrows  would  be : 

480 

X  3  X  73  =  40,900 

2.57 
Allowing,  as  before,  for  time  to  shift,  the  number 
would  be  37,000: 

2  men  loading  at   $1.75 $  3.50 

3  men  transporting  at  $1.75 5.25 

9  men  at  conveyor  at  $1.75 15.75 

1  foreman  at  $3.50 • 3.50 

Conveyor  at  $0.50 0.50 


$28.50 
Or  at  a  cost  of  $28.50/37.0  =  77.2  cts.  per  thousand, 
or  at  the  rate  of  $9.25  per  carload. 


Reports  from  New  York  state  that  within  the  last 
few  days  additional  large  incpiiries  for  steel  have  made 
their  ai)pearance  in  the  market.  The  demand  for  steel 
for  munitions  is  reaching  unprecedented  proportions. 
Canadian  inquiries  are  for  35,000  tout?  of  ?tccl  rounds. 


Reinforced   Concrete    Footings'   of    Special 
Construction 

IN  solving  the  problem  of  supporting  a  comer  col- 
umn at  a  re-entrant  angle  and  five  columns  at 
one  corner  of  the  new  ten-storey  storehouse  be- 
ing constructed  for  the  Appleton  Company  at 
Lowell,  Mass.,  two  rather  unique  types  of  footing 
were  used  in  order  to  keep  within  the  lot  lines.  The 
owners  required  that  all  exterior  footings  be  carried 
down  5  ft.  below  the  sidewalk,  while  on  one  side  the 
footings  of  the  adjacent  eight-storey  storehouse  are 
6  ft.  3  ins.  below  the  sidewalk,  and  the  new  footings 
had  to  be  carried  to  the  same  depth.  The  solution  of 
this  problem  (for  the  most  interesting  cases)  is  shown 
by  the  plans  and  sections  herewith. 

The  building  is  designed  for  floor  loads  of  150  lbs.; 
the  storey  heights  are  8  ft.  except  for  the  first  floor. 


Plant  and  tecUons  of  rcto- 
fomd  concrete  (ootingt  of 
(pedal  design. 


, OncirtL 
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which  is  13  ft.  3  ins.  high.  All  footings  are  designed 
for  a  soil  pressure  of  8,000  lbs.  per  square  foot,  and 
in  accordance  with  the  report  of  test  results  in  the 
Bulletin  of  the  University  of  Illinois.  The  unit  stresses 
used  are  those  recommended  by  the  Joint  Committee. 

Footing  at  Re-entrant  Angle 

The  unusual  angle-shaped  footing  for  the  comer 
column  was  chosen  because  of  its  greater  economy. 
The  centre  of  gravity  of  the  footing  is  under  the  centre 
of  the  column.  The  cantilever  stresses  at  the  project- 
ing ends  are  provided  for  by  the  bending  up  of  the 
tension  steel  and  liberal  reinforcement  for  shear. 

The  other  footing,  designed  to  carry  five  columns 
as  shown,  is  also  arranged  to  bring  the  centre  of  gravity 
of  the  total  upward  and  downward  forces  vertically  in 
line  with  each  other.  The  long  beam  shown  in  eleva- 
tion at  section  .\.\  is  designed  as  two  simple  beams, 
with  the  joint  at  column  14  as  indicated.    These  straps 
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are  therefore  all  designed  as  simple  beams  with  uni- 
form loading. 

These  data  were  furnished  The  Engineering  Re- 
cord by  E.  F.  Rockwood,  Chief  Engineer  of  the  New 
England  Construction  Company  of  Boston,  contrac- 
tors for  the  building. 


Tercentenary  Monument  for  Quebec  City 

WE  reproduce  a  cut  of  a  combined  monument 
and   fountain  to  be  erected  on   Ronde  de 
Chaine,  near  the  Chateau  Frontenac,  Que- 
bec City,  to  commemorate  the  tercentenary 
of  the  faith  in  Canada.     The  movement  for  the  erec- 
tion of  the  monument  is  under  the  direction  of  a  com- 
mittee of  which  the  Hon.  Thomas  Chapais  is  president. 


Proposed  monument  for  Quebec  City.    To  be  erected  in  celebration  of 
the  R.  C.  faith  in  Canada. 

The  monument,  36  feet  high,  is  to  be  of  Stanstead 
granite,  with  decorations  of  an  elaborate  character, 
surmounted  by  a  bronze  statue,  9  feet  high,  represent- 
ing "Faith."  There  will  also  be  bas  reliefs  in  brass 
representing  various  religious  symbols.  The  founda- 
tions are  of  concrete.  The  statue  and  bas  reliefs  are 
to  be  cast  in  Europe,  the  entire  monument  costing 
$12,000.  The  work  is  to  be  carried  out  by  Gaston 
Vennat  and  Company,  of  Montreal. 


Passadena,  Cal.  The  judgment  of  that  body  on  their 
officer's  report  is  in  favor  of  the  cast-iron  pipe,  and 
an  order  has  been  made  to  the  effect  that  in  future 
that  pipe  alone  shall  be  employed.  The  conclusion 
arrived  at  is  that  cast-iron  pipes  can  be  made  root- 
proof  at  the  joints  and  can  be  thrown  out  of  align- 
ment without  breaking. 


The  relative  merits  of  cast-iron  and  vitrified  stone- 
ware pipes  for  house  sewer  drains  has  been  exhaust- 
ively investigated  for  a  year  by  Mr.  A.  C.  Shaver, 
chief  sanitary  inspector  of  the   City  Government  of 


Laying  Sewer  Pipe 

THE  foundations  in  the  trench  should  be  formed 
to  prevent  any  subsequent  settlement  and 
thereby  a  ru])ture  of  the  pipes.  If  the  natural 
foundation  is  rock  it  is  recommended  that  an 
equalizing  sand  bed  be  placed  upon  the  rock  and  well 
compacted  by  watering  or  otherwise  so  as  to  obviate 
irregular  settlement.  H  the  natural  foundation  is 
good  firm  earth,  the  earth  should  be  pared  or  mould- 
ed to  give  a  full  support  to  the  lower  third  of  the  pipe. 
Otherwise  the  bed  should  be  made  firm,  either  by  sand 
well  watered  or  rammed,  or  by  a  layer  of  cement  mor- 
tar. The  same  means  of  securing  a  firm  foundation 
should  be  adopted  in  case  the  excavation  has  been 
made  slightly  deeper  than  necessary. 

When  the  sewer  is  to  be  laid  in  a  concrete  cradle, 
the  concrete  for  the  full  width  of  the  cradle  should 
be  continuously  deposited  to  the  height  of  the  outside 
bottom  of  the  pipe.  Before  the  concrete  has  set  the 
pipe  shall  be  evenly  bedded  therein  and  the  remainder 
of  the  concrete  immediately  placed  on  each  side  of  the 
pipe  and  carefully  tamped  in  such  a  manner  as  to  avoid 
disturbing  its  position.  Or  the  pipe  may  be  supported 
and  held  in  position  by  wedges  or  templates,  and  tjje 
concrete  mixed  wet,  and  poured  under  and  around  it  in 
such  a  manner  as  to  complete  the  cradle  in  one  opera- 
tion. 

When  the  sewer  is  to  be  laid  in  a  gravel  or  broken- 
stone  cradle  the  material  should  consist  of  clean  gravel 
or  sound  broken  stone,  all  of  which  should  preferably 
pass  through  a  screen  of  1-in.  mesh  and  be  retained 
on  one  of  %-\u.  mesh.  The  gravel  or  broken  stone 
should  be  deposited  and  consolidated  for  the  full  width 
of  the  trench  to  the  height  of  the  outside  bottom  of 
the  pipe.  The  pipe  should  then  be  bedded  therein  and 
the  remainder  of  the  gravel  or  broken  stone  deposited 
and  carefully  consolidated  in  such  a  manner  as  to  avoid 
disturbing  the  position  of  the  pipe.  The  cradles  should 
in  all  cases  be  so  constructed  that  an  undue  propor- 
tion of  the  load  shall  not  be  borne  by  the  hubs. 

li  the  trench  is  situated  in  ground  water,  it  is  re- 
commended to  lay  the  pipe  in  a  concrete  cradle  up  to 
the  sj)ringing  line. 

When  a  sewer  is  to  be  laid  without  a  cradle  the 
earth  forming  the  bed  should  be  carefully  freed  from 
stones  and  organic  material.  The  pipe  should  then  be 
evenly  bedded  therein,  the  joints  tatnped  in  such  a 
manner  as  to  avoid  disturbing  the  position  of  the  pipe. 

When  pipe  is  to  be  laid  in  new  embankment  the 
fill-up  to  a  point  over  the  springing  line  of  the  pipe 
should  be  deposited  in  layers  not  exceeding  6  ins.  and 
thoroughly  consolidated  by  rolling,  ramming,  teaming, 
watering,  or  a  combination  of  these,  depending  upim 
the  nature  of  the  filling  material,  whether  it  is  clay, 
sand,  gravel,  or  a  mixture  of  these. 

If  a  pipe  line  is  situated  on  one  side  of  an  embank- 
ment where  the  soil  is  liable  to  lateral  movements,  and 
is  thus  subjected  to  a  one-sided  load  or  pressure,  care 
must  be  taken  to  secure  a  stable  foundation,  so  that 
the  pipe  line  will  not  be  moved  on  its  bed.  A  retain- 
ing support  should  be  placed  at  the  side  having  the 
less  pressure.    It  should  be  made  of  suitable  material, 
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of  proper  height  and  weight,  to  transfer  to  the  founda- 
tion the  excessive  lateral  earth  pressure,  without 
danger  to  the  stability  of  the  ])ipe  line. 

Trenches  shrnild  he  kept  free  from  water  until 
the  material  in  the  pipe  joints  has  hardened  sufficiently 
so  that  the  pipe  line  will  be  continuous  and  strong. 

The  stresses  ])roduced  in  pipe  by  the  back-filling 
will  differ  according  to  the  conditions  of  the  soil.  In 
self-sustaining  soil  it  is  possible  to  lay  pipe  at  a  con- 
siderable depth  without  producing  excessive  stresses. 
In  soil  which  i)erniits  of  lateral  movement,  or  which  is 
water-carrying,  special  precautions  are  necessary. 

To  protect  pipe  lines  from  unusual  stresses  all 
work  should  be  done  in  open  trenches.  Tunnelling 
should  be  prohibited,  except,  with  the  special  consent 
of  the  engineer. 

Pij)e  lines  should  lie  placed  at  such  a  depth  below 
the  surface  of  the  street  that  dangerous  pressure  or 
impact  cannot  occur.  If  it  is  not  possible  to  do  this, 
special  reinforcement  is  recjuired. 

Rock  excavation  should  be  made  to  a  depth  of  at 
least  4  ins.  below  the  outside  bottom  of  the  pipe,  or 
as  shown  on  the  plan. 

Width  of  trenches  in  earth  should  be  sufficient  to 
provide  a  free  working  space  of  from  6  to  12  ins.,  ex- 
clusive of  spurs  and  hubs,  according  to  the  size  of  the 
pil)e  and  the  character  of  the  ground. 

The  width  of  trenches  in  rock  should  be  sufficient 
to  provide  a  free  working  space  of  12  ins.  on  each  side 
of  the  pipe,  exclusive  of  spurs  and  hubs. 

In  every  case  there  should  be  sufficient  space  be- 
tween the  ])ipes  and  tlie  sides  of  the  trench  to  make 
it  possible  to  thoroughly  ram  the  back-filling  around 
the  pipe  and  to  secure  tight  joints. 

If  soil  conditions  and  ground  water  require  the  use 
of  sheeting,  sheet  piling  and  bracing,  the  trenches 
should  be  made  correspondingly  wider.  The  sheeting 
should  be  closely  driven,  and  to  such  depths  as  the  soil 
conditions  may  indicate. 

Steel  sheeting  may  be  used  with  advantage  where 
the  flow  of  ground  water  into  the  trenches  is  excessive 
and  the  stability  of  the  foundation  soil  and  of  the 
sewer  is  affected  thereby. 

Where  a  trench  for  a  proposed  sewer  or  extension 
of  a  sewer  terminates  in  rock,  it  should  be  excavated 
for  a  distance  of  not  less  than  5  feet  beyond  the  end 
of  the  sewer  in  the  direction  of  the  proposed  extension. 
The  pipes  and  all  other  structures  should  be  carefully 
protected  from  the  effects  of  blasts. 

Pipe  Laying 

The  laying  of  pipes  in  finished  trenches  should  be 
commenced  at  the  lowest  point,  so  that  the  spigot 
end  ])()ints  in  the  direction  of  flow. 

All  pipes  should  be  laid  with  ends  abutting  and 
true  to  line  and  grade.  They  should  be  fitted  and 
matched  so  that  when  laid  in  the  work  they  will  form 
a  sewer  with  a  smooth  and  uniform  invert.  Unless 
otherwise  permitted  or  directed,  not  less  than  20  feet 
of  pipe  sewer  should  be  laid  in  one  operation. 

It  is  necessary  to  use  all  possible  care  when  shov- 
ing the  pipes  together,  so  that  mortar  will  not  be 
shoved  into  the  hub  or  the  joint  be  unnecessarily  large. 

Sockets  should  be  carefully  cleaned  before  pipes  are 
lowered  into  trenches.  The  pipe  should  be  so  lowered 
as  to  avoid  unnecessary  handling  in  the  trench.  After 
the  ends  of  the  pipes  have  been  sufficiently  welded,  the 
hub  end  should  receive  upon  its  lower  half  a  layer  of 
mortar  coni])osed  of  1  part  of  Portland  cement  to  1  or 
2  parts  of  fine  sand. 


The  pipe  should  be  set  firmly  according  to  line  and 
grade,  and  the  joint  carefully  adjusted,  filled  with  mor- 
tar and  finished  to  a  smooth  bevel  outside.  The  inside 
of  the  pipes  should  be  then  cleaned  of  dirt  and  mortar 
refuse.  In  small  pipes  the  inside  should  be  made 
smooth  by  a  hand  swab.  Large  pipes  should  be  laid 
with  block  and  tackle,  and  bar  and  tongs. 

Gasket  and  mortar  joints  should  be  made  in  the 
following  manner:  a  closely  twisted  hemp  or  oakum 
gasket  of  suitable  diameter,  in  no  case  less  than  ^  in., 
and  in  one  piece  of  sufficient  length  to  pass  around  the 
pipe  and  lap  at  the  top,  should  be  solidly  rammed  into 
the  annular  space  between  the  pipes  with  a  suitable 
caulking  tool.  Before  being  placed  the  gasket  should 
be  saturated  with  neat  cement  grout.  The  remainder 
of  the  space  should  then  be  completely  filled  with 
plastic  mortar  mixed  1 :1,  and  the  joint  wiped  inside 
and  finished  to  a  smooth  bevel  outside. 

Where  butt  or  bevel  joint  pipes  are  used,  the  fol- 
lowing method  of  joining  is  recommended:  after  a 
layer  of  mortar  about  8  ins.  wide  has  been  prepared  at 
the  joints,  a  wire  netting  is  spread  upon  the  same  and 
covered  with  a  layer  of  mortar  about  1  in.  thick.  Upon 
this  wire  netting,  which  is  embedded  in  the  mortar, 
forming  a  bandage,  the  pipes  are  laid  and  adjusted 
according  to  line  and  grade.  The  bandage  is  then 
raised  on  both  sides  of  the  pipe,  bound  at  the  top,  and 
covered  with  a  layer  of  strong  cement  mortar  at  least 
2  ins.  thick.  The  inside  of  the  joint  is  finished  in  the 
same  manner  as  specified  for  hub-and-spigot  pipes. 

The  ends  of  pipes  which  enter  masonry  should  b« 
neatly  cut  to  fit  the  face  of  the  masonry. 

No  pipe  or  the  cradle  thereof  should  be  laid  or 
placed  until  the  sub-grade  of  the  trench  has  been  tested 
and  found  correct. 

In  deep  cuts,  in  high  embankments,  or  in  poor  soil, 
it  is  recommended  to  use  especially  strong  pipes  or 
concrete  reinforcement. 

The  smaller  sizes  of  cement  or  concrete  pipes  should 
preferably  have  flat  bases.  If  of  sufficiently  large 
diameter,  they  may  be  reinforced. 

When  mortar  or  concrete  are  to  be  mixed  or  placed 
in  freezing  weather,  the  following  precautions  are  ad- 
vised :  No  concrete  should  be  laid  when  the  tempera- 
ture of  the  air  is  below  24  deg.  Fahr.  When  the 
temperature  is  between  24  and  32  deg.  Fahr.,  an3 
rising,  the  mixing  water  should  be  heated  to  a  suitable 
temperature,  or,  if  directed,  1  per  cent,  of  salt,  by 
weight,  should  be  added  for  each  degree  of  Fahren- 
heit of  air  temperature  below  32  deg.  Fahr.  Under 
such  conditions  other  materials  for  concrete  and  mor- 
tar should  all  be  heated. 

Back-Filling  Trenches 

All  trenches  and  excavations  should  be  back-filled 
immediately  after  the  pipes  are  laid  therein,  unless 
otherwise  directed.  The  back-filling  material  should 
be  selected  and  deposited  with  special  reference  to  the 
future  safety  of  the  pipes.  Clean  earth,  sand,  or  rock 
dust  should  be  used  up  to  a  level  at  least  2  ft.  above 
the  top  of  the  pipe.  This  material  should  be  carefully 
deposited  in  uniform  layers  about  6  ins.  in  depth.  Un- 
less otherwise  i)ermitted.  each  layer  should  be  care- 
fully and  solidly  tamped  or  rammed  with  proper  tools, 
so  as  not  to  injure  or  disturb  the  pipe  line.  The  back- 
filling material  for  the  remainder  of  the  trenches  should 
contain  no  stone  over  10  ins.  in  their  largest  dimen- 
sions, should  be  spread  in  layers,  and  thoroughly  con- 
solidated by  tamping  or  otherwise  as  the  engineer 
might  direct.     Stones  which  are  used  in  back-filling 
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should  be  so  deposited  through  the  mass  that  all  in- 
terstices are  filled  with  fine  material. 

Where  the  safety  and  stability  of  the  pipe  line  and 
other  structures  render  it  necessary,  sheeting  should 
be  left  in  place,  particularly  below  the  top  of  the  pipe. 

When  sheeting  is  withdrawn,  all  cavities  remain- 
ing or  adjoining  the  trench  should  be  solidly  filled. 
When  the  sheeting  is  left  in  place,  all  cavities  behind 
such  sheeting  should  be  solidly  filled. 

For  retaining  back-filling  temporarily,  timber  bulk- 
heads may  be  used.  They  should  be  removed  as  the 
trenches  are  back-filled. 

Puddling  or  water  flooding  for  consolidating  the 
back-filling  is  recommended  only  for  sandy  and  gravel- 
ly materials.  If  this  method  is  used,  then  the  first 
flooding  should  be  applied  after  the  back-filling  has 
been  compacted  by  tamping  up  to  the  springing  line 


of  the  pipe,  and  the  second  flooding  during  or  after 
the  subsequent  filling  of  the  trench.  An  excess  of 
water  should  be  avoided,  in  order  to  prevent  disturb- 
ance of  the  earth  under  and  around  the  pipe,  and  also 
to  prevent  an  undue  excess  of  pressure  on  the  pipe. 

Walking  or  working  on  the  completed  sewer,  ex- 
cept as  may  be  necessary  in  tamping  or  back-filling, 
should  not  be  permitted  until  the  trench  has  been 
back-filled  to  a  height  of  at  least  2  ft.  over  the  top  of 
the  pipe. 

Where  a  one-sided  pressure  exists,  due  to  unbal- 
anced loading,  the  filling  of  the  trench  should  be  car- 
ried on  simultaneously  on  both  sides  and  in  such  a 
manner   that   injurious   side   pressures   do   not   occur. 

In  freezing  weather  back-filling  should  not  contain 
any  frozen  lumps  of  earth  below  a  level  at  least  2  ft. 
above  the  top  of  the  pipe. 


Officially-Recommended  Spelling  and  Definitions  of 
Important  Road-Building  Terms 


(Conel 

Refined  Tar — fA  tar  freed  from  water  by  evaporation  or 
distillation  which  is  continued  until  the  residue  is  of  desired 
consistency,  or  a  product  produced  by  fluxing  tar  residuum 
with  tar  distillate. 

Renewals — Extensive  repairs  over  practically  the  whole 
surface  of  the  metalled  or  paved  portion  of  the  highway. 

Repairs — The  restoration  or  mending  of  a  considerable 
amount  of  the  metalled  or  paved  portions  of  the  highway,  but 
not  usually  of  a  majority  of  the  surface  area.  More  extensive 
than   "Patching,"  but  less  so   than   "Renewals." 

Resurfacing — The  renewal  of  the  surface  of  the  crust  or 
pavement. 

Road — A  highway  outside  of  an  urban  district. 

Road-Bed — The  natural  foundation  of  a  roadway. 

Road  Metal — Broken  stone,  gravel,  slag,  or  similar  ma- 
terial used  in  road  and  pavement  construction  and  mainten- 
ance. 

Roadway — That  portion  of  a  highway  particularly  de- 
voted to  the  use  of  vehicles. 

Rock  Asphalt — Sandstone  or  limestone  naturally  impreg- 
nated with  asphalt. 

Rock  Asphalt  Pavement — A  wearing  course  composed  of 
broken  or  pulverized  rock  asphalt,  with  or  without  the  addi- 
tion of  other  bituminous  materials. 

Sand— Finely  divided  rock  detritus  the  particles  of  which 
will  pass  a  10-mesh  and  be  retained  on  a  200-mesh  screen. 
Also  see  "Gravel." 

Sand-Clay  Road — A  roadway  composed  of  an  intimate 
mixture  of  sand  and  clay. 

Scarify — To  loosen  and  disturb  superficially. 

Screen — In  laboratory  work,  an  apparatus  in  which  tlie 
apertures  are  circular,  for  separating  sizes  of  material. 

Screenings — Broken  rock  of  a  size  that  will  pass  through 
a  J/2-  to  54-'"-  screen,  depending  on  the  character  of  the 
stone. 

Seal  Coat — A  final  superficial  application  of  bituminous 
material  during  construction,  to  a  bituminous  pavement. 

Setting  Up — The  relatively  quick  change  such  as  takes 
place  in  a  bituminous  material  after  its  application  to  a  road- 
way, indicated  by  its  hardening  after  cooling  and  exposure 
to  atmospheric  and  traffic  conditions,  as  opposed  to  the 
slower  changes  later  occurring  gradually  and  almost  imper- 
ceptibly. 

Shaping — Triniming  up  ^nd  preparing  a  sub-grade  pr?- 


usion) 

paratory  to  applying  the   first  course  of  the   road   metal  or 
artificial  foundation. 

Sheet-Ashalt  Pavement — One  having  a  wearing  course 
composed  of  asphalt,  cement,  and  sand  of  predetermined 
grading,  with  or  without  the  addition  of  fine  material,  incor- 
porated  together  by  mixing  methods. 

Sheet  Pavement^A  pavement  free  from  frequent  joints 
such  as  would  accompany  small  slabs  or  blocks,  and  which 
has  an  appreciable  thickness  (say,  in  excess  of  1  in.  on  the 
average)   for  its  wearing  course. 

Shoulders — The  portion  of  the  highway  between  the 
edges  of  the  road  metal  or  pavement  and  the  gutters,  slppes, 
or  water-courses. 

Side  Drains — See  "Drainage." 

Sidewalk — The  portion  of  the  highway  reserved  for  pe- 
destrians. 

Sieve — In  laboratory  work,  an  apparatus  in  which  the 
apertures  are  rectangular,  for  separating  sizes  of  material. 

Silt — Naturally  deposited  fine  earthy  material  which  will 
pass   a  200-mesh   sieve.'    Also   see   "Grravel." 

Spalls^ — Fragments  broken  oflf  by  a  blow,  irregular  in 
shape,  and  of  sufficient  size  to  be  comparable  to  the  original 
mass. 

Squeegee — A  tool  with  a  rubber  or  leather  edge  for  scrap- 
ing or  cleaning  hard  surfaces,  or  for  spreading  and  distri- 
buting liquid  material  over  and  into  the  superficial  inter- 
stices of  roadways. 

Squeegee  Coat — An  application  by  means  of  the  squee- 
gee. 

Stone  Block  Pavement — One  having  a  wearing  course 
composed  of  stone  blocks  quite  or  nearly  rectangular  in 
shape. 

Street — A  highway  in  an  urban  district. 

Sub-Grade — The  upper  surface  of  the  native  foundation 
on  which  is  placed  the  road  metal  or  the  artificial  foundation, 
in  case  the  latter  is  provided. 

Superficial  Coat — A  light  surface  coat. 

Surface  Coac — See  "Carpet." 

Surfacing — (1)  The  crust  or  pavement_  (2)  Constructing 
a  crust  or  pavement.  (3)  Finally  finishing  the  surface  of  a 
roadway.  (4)  Treating  the  surface  of  a  finished  roadway 
with   a  bituminous  material. 

Surface  Treatment — Treating  the  finished  surface  of  a 
roadway  with  bituminous  material. 

Tailings — Stones  which,  after  going  through  the  crusher, 
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do  not  pass  through  the  largest  openings  of  the  screens. 

Tar — tR'tU'iien  which  yields  pitch  upon  fractional  dis- 
tillation, and  which  is  produced  as  a  distillate  by  the  de- 
structive distillation  of  bitumens,  pyro-bitumens,  or  organic 
material. 

Telford — Properly  an  artificial  foundation  advocated  by 
Thomas  Telford  (1757-1820),  and  consisting  of  a  pavement 
of  stone  about  8  in.  thick,  laid  by  hand  and  closely  packed 
and  wedged  together.  The  individual  stones  were  desired 
to  be  about  16  sti.  in.  in  section,  and  about  8  in.  in  length. 
They  were  set  close  together  on  the  prepared  sub-grade, 
their  longest  dimension  vertical  and  on  their  larger  ends, 
their  interstices  chinked  with  smaller  stones,  and  the  whole 
rammed   (or  rolled)   until   firm  and   unyielding. 

Telford  Macadam — Macadam  with  an  artificial  founda- 
tion of  Telford. 

Under-Drain — See  "Drainage." 


Vpktep — Maintenance. 

V-Drain — See  "Drainage." 

Viscosity — The  degree  of  fluidity  of  bituminout  mater- 
ials. 

Volatile — Applied  to  those  fractions  of  bituminous  mate- 
rials which  will  evaporate  at  climatic  temperatures. 

Water-Bound — Bound  or  bonded  with  the  aid  of  water. 

Water-Gas  Tars — Tars  produced  by  cracking  oil  vapors 
in  the  manufacture  of  carbureted  water  gas. 

Wearing  Coat — The  superficial  layer  of  the  crust  or  pave- 
ment exposed  to  traffic. 

Wearing  Course — The  course  of  the  crust  or  pavement 
exposed  to  traffic. 

Wood  Block  Pavement — One  having  a  wearing  course 
composed  of  wood  paving  blocks,  generally  rectangular  in 
shape. 


Maintenance,  Materials  and  Methods  of  Road  Work 

By  A.  W.  Deant 


THE  date  of  the  completion  of  the  construction 
of  a  roadway  surface  marks  the  date  when 
maintenance  must  commence.  The  materi- 
als and  methods  to  be  used  are  governed  by 
the  type  of  the  constructed  surface ;  the  urgency  for 
prompt  attention  to  maintenance  is  governed  by  the 
type  of  surface  and  by  the  quantity  and  quality  of 
vehicular  traffic;  the  cost  of  maintenance  is  governed 
primarily  by  the  judgment  used  in  selecting  the  types 
of  surface  for  the  roadway  when  constructing  it.  Too 
often  necessity  requires  the  construction  of  an  in- 
ferior surface  where  a  paved  surface  should  be  laid, 
thus  permitting  a  temporary  economy  in  construction 
that  is  soon  balanced  by  an  excessive  charge  for  main- 
tenance and  renewal. 

Maintenance  is  brought  to  its  lowest  terms  when 
the  roadway  surface  has  been  properly  designed  and 
constructed.  A  properly-built  roadway  is  that  which 
has  been  properly  designed  to  withstand  existing  and 
anticipated  traffic  and  other  conditions,  and  built  with 
good  quality  of  material  and  workmanship.  If  all 
roadways  were  so  built,  the  maintenance  problem 
would  cease  to  be  a  problem,  and  there  would  be  lit- 
tle occasion  for  conventions  and  discussions  by  road 
makers.  This  condition  will  never  be  reached,  how- 
ever, and  for  generations  to  come  we  shall  have  the 
countless  problems  of  maintenance  to  solve. 

The  terms  "maintenance"  and  "repair,"  while  not 
entirely  synonymous,  will,  however,  be  considered  as 
such  herein,  in  order  to  permit  as  broad  a  treatment 
of  the  subject  as  possible  in  the  fewest  words. 

Earth  Road  Maintenance 
The  prevailing  obstacle  to  proper  maintenance  of 
earth  roads  is  lack  of  surface  and  sub-drainage.  Sur- 
face drainage  should  be  provided  for  by  constructing 
and  maintaining  the  roadway  with  proper  and  suffi- 
cient crown,  and  by  providing  proper  side-drains,  or 
gutters  and  culverts.  When  built  on  a  long  steep 
grade  on  a  side  hill,  culverts  should  be  placed  fre- 
quently to  carry  the  water  across  and  under  the  road 
rather  than  (as  is  quite  common)  constructing  so- 
called  water  bars  to  carry  the  water  across  and  above 
the  surface  of  the  road.  A  grader  or  road  machine 
should   be   used   on   earth   roadways   not   more   than 

•  Prefionted  before  the  Pan-American  Koad  Congress  at  San  Francisco, 
September  Hi,  I'.HH. 

t  C|)ie(  Bngint^er,  MnsBncbusctts  Pl^bway  Compiiceior,  PoFtop,  >)«Be. 


twice  a  year,  and  preferably  not  more  than  once  a 
year.  It  should  be  used  with  care.  If  sods  and  im- 
proper material  have  accumulated  on  the  edges  of  the 
roadway,  and  are  pulled  over  to  the  surface  of  the 
road  by  the  grader,  they  should  immediately  be  carted 
away  from  the  surface.  A  road  drag  is  almost  indis- 
pensable in  the  maintenance  of  a  proper  surface  on 
an  earth  roadway.  The  drag  should  be  used  fre- 
quently and  when  the  earth  is  moist.  It  is  of  no 
value  when  the  earth  is  very  dry,  and  it  is  of  little 
value  when  wet.  The  drag  will  not  fill  large  depres- 
sions, such  as  occur  at  each  end  of  a  bridge,  but  it 
will  keep  the  roadway  in  fairly  good  condition  for 
travel  at  all  times  if  properly  used.  Where  large 
depressions  occur  in  a  roadway  it  is  not  good  practice 
to  place  broken  stone  or  coarse  gravel  into  such  de- 
pressions, as  such  practice  has  a  tendency  to  cause  a 
hard  section  with  a  hole  at  each  end. 

Sand-Clay  Roads 

Roads  constructed  with  a  mixture  of  sand  and 
clay  (sand-clay)  may  be  considered  as  earth  roads  in 
an  advanced  stage.  The  ordinary  maintenance  of 
sand-clay  roadways  is  best  effected  in  the  same  man- 
ner as  earth  roadways.  Where  soft  mud  holes  occur 
in  sand-clay  roadways,  it  is  advisable  to  fill  such 
places  with  sand,  as  in  general  such  holes, are  caused 
by  an  excess  of  clay  in  the  mixture.  Often  such  road- 
ways are  not  constructed  with  the  right  proportions 
of  sand  and  clay  in  the  original  mixture,  and  main- 
tenance will  depend  upon  the  conditions  due  to  the 
excess  of  one  material  or  the  other.  If  the  entire 
surface  is  quite  soft,  and  ruts  badly  during  wet  wea- 
ther, it  is  evidence  that  there  is  an  excess  of  clay ; 
therefore,  in  the  maintenance  of  the  roadway  under 
such  conditions,  a  thin  layer  of  sand  should  be  spread 
over  the  surface,  and  if  the  conditions  are  sufficiently 
bad  to  warrant  it,  the  sand  should  be  harrowed  into 
the  surface.  On  the  other  hand,  if  the  surface  does 
not  become  compact,  but  rather  shows  indications  of 
being  sandy,  a  small  quantity  of  clay  should  be  spread 
upon  the  surface.  As  in  the  case  of  the  ordinary  road- 
way, proper  surface  and  sub-drainage  should  be  pro- 
vided to  take  care  of  the  excess  of  surface  and  ground 
water. 

Gravel  Surfaces 

Gravel  surfaces  are  frequently  maintained  to  a  cer- 
tain extent  by  the  use  of  the  drag.    A  road  machine 
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should  not  be  used  on  gravel  surfaces  except  when 
it  is  desired  to  widen  the  travelled  way  or  to  smooth 
the  surface  lightly.  Whenever  a  road  machine  is  used 
on  a  gravel  roadway  for  widening  the  travelled  sec- 
tion, great  care  should  be  taken  to  remove  from  the 
surface  any  material  other  than  gravel  that  may  be 
brought  on  by  the  use  of  the  machine.  Ruts  or  de- 
pressions occurring  in  a  gravel  roadway  should  be 
repaired  by  filling  lightly  with  gravel  as  near  the  same 
quality  as  that  originally  used  in  the  surface  as  is 
obtainable.  Maintenance  of  a  gravel  roadway  is 
greatly  assisted  by  applying  uniformly  at  the  rate  of 
about  one-half  gallon  to  the  square  yard  once  each 
year  an  asphaltic  oil  of  about  the  maximum  con- 
sistency that  can  properly  be  spread  at  air  tempera- 
ture with  a  common  distributor.  Such  application 
not  only  furnishes  a  small  amount  of  binder  for  the 
upper  surface,  but  prevents  the  dispersion  of  the  sur- 
face in  the  form  of  dust.  The  gravel  surface  herein 
referred  to  consists  of  material  in  which  the  mixture 
of  round  stones  and  particles  is  quite  uniformly  vari- 
able in  size  from  minute  particles  to  stones  two  or 
three  inches  in  diameter.  This  definition  is  given  on 
account  of  the  fact  that  there  are  so  many  different 
ideas  conveyed  when  the  term  gravel  surface  is  men- 
tioned. 

The  Water-bound  Macadam  Type 

Maintenance  of  a  broken  stone  macadam  (.water- 
bound  macadam  roadway)  whenever  constructed  by 
the  usual  method  is  a  more  or  less  difficult  problem, 
depending  upon  the  traffic  that  it  has  to  withstand. 
If  the  traffic  consists  largely  of  steel-tyred  vehicles, 
with  very  few  rapidly-driven  motor  vehicles,  a  mac- 
adam roadway  may  be  maintained  by  keeping  its  sur- 
face covered  with  a  light  layer  of  sand  or  other  suit- 
able fine  material,  the  object  of  this  covering  being  to 
keep  sufficient  binder  on  the  surface  to  prevent  the 
stones  in  the  surface  from  picking  up.  If,  however, 
the  traffic  is  sufficient  to  wear  out  the  surface  rapidly, 
as  is  the  case  when  there  are  many  motor-driven  ve- 
hicles, the  sand  surface  cannot  be  maintained,  and  it 
becomes  necessary  to  use  some  other  means  of  main- 
tenance. The  use  of  a  bituminous  binder  in  the  con- 
struction and  maintenance  of  macadam  roadways  has 
now  become  quite  universal,  and  the  problem  of  main- 
tenance of  bituminous-bound  or  surfaced  roadways  has 
now  become  simple. 

Applying  about  one-half  gallon  to  the  square  yard 
of  an  asi)h"altic  oil  or  refined  tar  at  proper  intervals 
permits  of  maintenance  of  macadam  roadways  under 
ordinary  traffic  for  a  long  period,  provided  the  subse- 
quent aj)plications  are  made  at  proper  intervals.  The 
interval  between  applications  cannot  be  definitely 
stated ;  it  can  only  be  determined  by  the  appearance 
of  the  surface  of  the  roadway.  In  Massachusetts  it 
has  been  the  practice  for  several  years  to  maintain 
water-bound  macadam  roadways  by  surface  applica- 
tions of  so-called  "cold  oil,"  the  oil  used  being  what  is 
termed  l)y  the  manufacturers  as  "50  per  cent,  oil."  It 
has  been  found  that  one  application  a  year  is  suffici- 
ent on  most  of  the  roadways  where  maintenance  is 
effected  in  this  manner.  The  method  of  applying  the 
oil  is  as  follows:  first,  the  road  is  swept  lightly  to 
remove  all  surplus  material  from  the  surface.  The 
oil  is  then  applied  by  means  of  a  pressure  distributor, 
thus  ensuring  a  complete  and  uniform  covering.  Im- 
mediately thereafter,  coarse  sand  is  spread  in  sufficient 
quantity  to  entirely  cover  the  oil.  The  amount  of 
oil  used  in  the  first  application  is  approximately  one- 


half  gallon  to  the  square  yard,  and  on  subsequent  ap- 
plications the  amount  varies  from  one-fifth  to  one- 
third  of  a  gallon  to  the  square  yard.  The  asphalt 
contained  in  this  oil  forms  a  thin  carpet  on  the  mac- 
adam surface  and  not  only  prevents  wear  but  prevents 
distribution  of  dust.  It  has  been  found  that  the  use 
of  heavy  oils,  such  as  are  known  to  the  trade  as  "90 
per  cent,  oils,"  assist  in  a  satisfactory  maintenance 
for  only  one  or  two  years,  after  which  the  bitumin- 
ous material  has  a  tendency  to  crawl  and  become  wavy. 
The  lighter  oils,  having  less  body,  do  not  have  this 
objection.  Refined  tar  is  often  used  in  the  same  man- 
ner as  described  above  in  the  maintenance  of  macadam 
roadways,  and  often  gives  quite  satisfactory  results. 

Repairs  on  a  Bituminous  Blanket 

Repairs  on  a  bituminous  blanket  or  thin  surface 
coat  may  be  made  by  covering  the  section  to  be  re- 
paired with  a  thin  coat  of  asphaltic  oil  or  tar,  as  the 
case  may  be,  and  imme'diately  covering  with  pea  stone, 
fine  gravel  or  coarse  sand.  This  is  assuming  that  the 
repairs  consist  of  renewing  comparatively  small  sec- 
tions of  the  coating  that  for  any  reason  may  have 
disappeared.  No  general  fixed  method  can  be  des- 
cribed for  making  repairs  due  to  imperfect  workman- 
ship, the  use  of  too  much  bituminous  material,  or  the 
irregular  distribution  of  material,  each  case  having  to 
be  treated  in  such  a  manner  as  experience  may  have 
to  be  best.  Ordinarily,  renewals  of  bituminous  car- 
pets may  be  made  by  a  repetition  of  the  usual  pro- 
cess of  constructing  such  carpets,  except  that  it  is  ad- 
visable always  to  use  less  bituminous  material  per 
square  yard  for  renewal  than  was  used  in  the  or- 
iginal carpet. 

So-called  sand  and  oil-mixed  road  surfaces  are 
either  repaired  or  renewed  by  the  addition  of  mixed 
material  of  the  same  quality  and  density  as  that  used 
in  the  original  surface. 

Bituminous  grouted  or  mixed  macadam  surfaces 
should  not  require  early  or  fretiuent  repairs  or  re- 
newals if  designed  and  constructed  properly  in  the 
first  instance.  Should  the  necessity  for  repairs  arise, 
however,  they  are  ordinarily  made  by  the  removal  of 
all  disintegrated  or  imperfect  portions  of  the  surface, 
and  substituting  a  mixture  of  bitumen  and  small 
broken  stone,  the  mixture  being  made  either  by  mix- 
ing previous  to  application  or  by  spreading  stone  and 
filling  the  voids  by  pouring.  In  renewing  bituminous 
macadam  surfaces  it  is  not  generally  necessary  to  break 
up  or  remove  any  of  the  existing  surface ;  the  new 
surface  may  be  added  by  spreading  directly  over  the 
old  surface.  If,  however,  the  old  surface  in  addition 
to  having  become  worn  thin  is  worn  very  irregularly, 
it  is  advisable  to  loosen  up,  scarify,  re-shape  and  roll 
the  old  surface  before  adding  the  new  surface  material. 

Cement-Concrete  Surfaces 

The  repair  of  cement-concrete  surfaces  is  a  com- 
paratively new  problem,  as  such  surfaces  have  not 
been  in  use  for  many  years,  and  such  repairs  as  have 
been  required  have  been  due  to  imperfect  workman- 
ship or  material.  If  the  defects  to  be  repaired  consist 
of  badly-disintegrated  sections,  they  cannot  be  per- 
manently repaired  except  by  the  removal  of  all  ma- 
terial in  the  sections  to  the  full  depth  of  the  surface, 
replacing  with  new  and  proper  concrete.  If  the  de- 
fects to  be  repaired  are  minor,  however,  and  consist 
merely  of  small  depressions,  they  may  be  repaired  by 
filling  the  depressions  with  a  bituminous  mixture. 
When  a  cement-concrete  surface  becomes  worn  suffi- 
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cicntly  to  aj)pear  to  require  renewal,  it  is  impossible 
to  renew  it  by  addinpf  a  new  thin  coat  of  cement-con- 
crete mixture ;  therefore,  it  may  be  said  that  a  cement- 
concrete  surface  cannot  be  renewed  with  the  same 
type  of  surface,  but  must  be  entirely  removed  and  a 
new  section  constructed.  This  would  be  expensive, 
however,  and  it  appears  that  the  proper  method  of 
britif^inp  up  an  old  concrete  surface  is  to  cover  it  with 
a  bituminous-lxiund  surface  in  place  of  a  cement-con- 
crete surface. 

Block  pavements  of  all  kinds  can  be  repaired  or  re- 
newed only  by  the  entire  removal  and  replacement  of 
the  sections. 
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Resurfacing  Old  Roads* 

By  William  D.  Uhlert 

Ti  1  li  essential  points  to  be  considered  in  the  se- 
lection of  a  proper  type  of  surface  for  an  old 
stone  road  are  the  character  and  amount  of 
traffic,  the  fjrades,  and,  as  a  ride,  that  most 
im|)orlant  factor,  the  funds  available  for  the  work. 
Wlicn  the  traffic  has  been  determined  and  the  char- 
acter of  surfacinf4'  selected  a  th(prou}.(h  study  should  be 
made  of  the  existing;  fcnindation  and  drainajije  facil- 
ities. Many  surfaces  have  been  sacrificed  for  the  want 
of  proper  attention  to  the  foundation,  and  too  often 
it  is  taken  for  granted  that  any  stone  road  is  a  suit- 
able base  for  almost  any  type  of  surface.  Test-holes 
should  be  made  at  sufficient  intervals  in  the  road  to 
determine  the  depth  of  the  existing  foundation.  Usu- 
ally it  is  found  that  a  considerable  portion  must  be 
restored  before  a  surface  can  be  applied.  Irrespective 
of  the  type  of  surface  selected,  the  preparation  of  the 
foundation  must  be  fjiven  the  same  careful  attention. 
Too  much  stress  cannot  be  laid  on  the  desirability  of 
having  proper  lines  and  grades  before  resurfacing,  in 
order  to  avoid  increasing  or  perpetuating  the  diffi- 
culties of  the  future  improvement  of  these  roads.  The 
question  of  providing  proper  under-drainage  must  be 
considered  and  drains  installed  where  necessary. 

In  order  that  the  various  methods  to  be  employed 
can  be  described  conveniently,  the  subject  will  be  di- 
vided into  the  following, classifications :  first,  water- 
bound  and  bituminous  macadam ;  second,  bituminous- 
concrete  and  sheet  asphalt ;  third,  vitrified  or  other 
block  pavements. 

The  methods  used  in  the  preparation  of  the  base  for 
both  water-bound  and  bituminous  maca(hun  are  the  same. 
If  any  holes  or  depressions  arc  found  in  the  base,  the  road 
should  be  dug  out  and  replaced  with  ij;ood  sized  clean 
stone,  keyed  with  a  smaller  size,  and  rolled  with  a  ten-ton 
power  roller  until  thoroughly  compacted.  The  roadway  should 
then  be  cleaned  thoroughly  and  the  existing  surface  broken 
or  loosened  with  picks,  harrows,  or,  if  necessary,  rollers 
equipped  with  spikes  so  that  the  new  material  will  bind  pro- 
perly with  the  old  surface.  Where  the  new  surface  is  wider 
than  tlie  old  base  or  where,  in  improving  the  lines,  it  rests 
partly  on  the  old  surface  and  partly  on  the  old  shoulder, 
it  is  necessary  to  provide  a  new  first  course  or  a  base  where 
an  old  one  does  not  exist,  in  order  to  support  properly  the 
top  layer  or  wearing  surface. 

After  the  base  course  has  been  finished,  there  should  be 
laid  a  layer  of  properly  graded,  approved  stone,  passing  a 
two  and  one-half  inch  mesh  screen,  and  being  retained  on  a 
one-third  mesh  screen,  this  stone  being  known  as  "IVi-inch 
stone."     The  stone  should   be  spread   upon   the   base  course 
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•  Abdtrnct  of  p«per  prcRented  before  the  I'an-Jinicrlcan  Bond  CorgtCFi) 
at  San  Francisco,  September  Ti,  I'.IIS. 

tCliiof  Kiigineer.  Pennsylvania  Highway  Department, HarrUburg. !»«, 
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with  shovels,  from  piles  along  the  side  of  the  road  or  from 
a  dumping  board,  but  in  no  case  should  the  stone  be  dumped 
upon  the  first  course  surface.  This  layer  should  be  rolled 
with  a  roller  weighing  not  less  than  ten  tons  until  it  is 
compacted  to  a  firm  and  even  surface.  The  total  thickness 
of  the  surface  course  should  be  not  less  than  three  or  four 
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inches  after  rolling.  When  a  surface  course  of  a  depth  of 
three  inches  is  specified  it  should  be  laid  in  one  layer,  and 
a  4-inch  course  should  be  laid  in  two  layers  of  two  inches 
each. 

Should  difficulty  be  experienced  while  rolling  in  getting 
the  stone  to  compact  thoroughly,  sprinkling  with  water  or 
spreading  lightly  with  screenings  will  prove  beneficial. 

After  the  surface  course  of  stone  has  been  thoroughly 
rolled,  screenings,  varying  in  size  from  dust  to  }i  inch, 
should  be  spread  with  shovels  froin  piles  along  the  side  of 
the  road,  or  from  dumping  boards;  but,  again,  in  no  case 
should  the  screenings  be  dumped  directly  upon  the  surface 
of  the  stone.  These  screenings  should  then  be  thoroughly 
rolled  with  a  ten-ton  steam  roller,  additional  dry  screenings 
applied,  and  the  rolling  continued  without  the  use  of  water 
until  the  interstices  of  the  stones  are  filled.  The  road  should 
then  be  sprinkled  with  water,  rolled,  additional  screenings 
spread,  and  the  sprinkling  and  rolling  continued  until  the 
surface  is  well-bonded  and  set.  In  all  cases  the  rolling  should 
begin  at  the  sides  and  work  toward  the  centre  of  the  road- 
way, thoroughly  covering  the  area  with  the  rear  wheels  of 
the  roller,  and  should  be  continued  until  the  surface  is  hard 
and  smooth,  and  shows  no  perceptible  tracks  from  vehicles 
passing  over  it. 

To  protect  a  water-bound  macadam  road  from  the  rav- 
ages of  automobile  traffic  it  should  be  given  a  bituminous 
surface  treatment  of  either  approved  tar  or  asphalt.  Prior 
to  applying  this  bituminous  material,  the  surface  of  the  road 
should  be  cleaned  thoroughly,  by  sweeping  with  machine 
and  hand  brooms.  After  all  the  caked  dust  has  been  scraped 
off  and  the  stone  has  been  exposed  uniformly  over  the  sur- 
face, the  bituminous  material  should  be  applied. 

Bituminous  Macadam 

In  resurfacing  with  bituminous  macadam,  the  base  course 
should  be  prepared  as  for  water-bound  macadam,  after  which 
broken  stone  passing  a  two  and  one-half  inch  screen  and 
retained  on  a  one-inch  screen  should  be  spread  upon  the 
base  course  with  shovels  from  piles  along  the  side  of  the 
road,  or  from  a  dumping  board,  to  a  depth  of  three  inches 
after  rolling.  After  the  broken  stone  has  been  laid  and 
placed  true  to  line  and  grade  and  cross-section,  it  should  be 
rolled — with  a  roller  weighing  not  less  than  ten  tons — until 
the  stone  has  been  thoroughly  compacted  and  ceases  to 
creep  in  front  of  the  roller.  When  the  rolling  has  been  fin- 
ished, there  should  be  spread  evenly  over  the  surface  a  quan- 
tity of  approved  bituminous  binder,  not  less  than  IJ/2  nor 
more  than  1^  gallons  to  each  square  yard  of  surface  area. 
The  binder  should  be  heated  to  the  proper  temperature  for 
the   material  used. 

After  the  bituminous  binder  has  been  applied,  there 
should  be  spread  a  layer  of  %-inch  dry,  crushed,  approved 
stone,  free  from  dust,  and  in  such  quantity  as  will  just  cover 
the  surface  and  fill  the  surface  voids.  Rolling  should  be 
continued  until  the  surface  is  thoroughly  bonded;  the  sur- 
face then  should  be  swept  clean  of  all  loose  stone  and  an 
application  of  bituminous  binder,  of  approximately  one-half 
gallon  to  the  square  yard  of  surface  area,  applied  evenly.  This 
binder,  in  turn,  should  be  covered  immediately  with  a  thin 
layer  of  dry  stone  chips,  free  from  dust  and  rolled  lightly. 
The  quantity  of  chips  should  be  just  sufficient  to  absorb  the 
excess  of  bituminous  material  remaining  on  the  surface  and 
to  prevent  the  existence  on  the  surface  of  an  excess  of  bin- 
der. 

Bituminous  Concrete  and  Sheet  Asphalt  Resurfacing 

Bituminous  concrete  and  sheet  asphalt  pavements  should 
be  laid  on  a  concrete  base,  instead  of  on  the  old  existing 
macadam  foundation  which,  heretofore,  has  been  the  gener- 
ally accepted  practice  for  country  roads. 

In  view  of  the  increased  amount  and  change  in  character 


of  traffic,  even  though  slightly  more  expensive,  it  is  advisable 
to  provide  for  either  a  4-inch  or  a  5-inch  concrete  base  on 
top  of  the  broken  stone  or  telford  base,  due  to  the  tendency 
of  macadam  to  Shift  or  to  consolidate  further  under  traffic 
and  possible  sub-grade  trouble,  all  of  which  tends  to  bring 
about  a  wavy  or  uneven  condition  of  the  surface. 

In  resurfacing  old  water-bound  macadam  roads,  where 
the  base  consists  of  either  telford  or  macadam,  the  broken 
stone  surface  should  be  removed  to  a  depth  sufficient  to 
conform  to  the  required  cross-section  and  grade.  Where  the 
telford  surface  is  exposed,  the  irregularities  are  broken  off 
with  a  napping  hammer  and  the  depressions  filled  in.  Upon 
this  prepared  surface  is  placed  a  4-inch  concrete  base,  mixed 
in  the  proportion  of  1:3:6,  laid  so  as  to  secure  a  very  rough 
but  regular  surface  to  form  a  bond  between  the  concrete  base 
and  the  bituminous  top.  In  conjunction  with  the  concrete 
base  a  concrete  header  curb  should  be  constructed  extending 
six  inches  beyond  the  fixed  edges  of  the  bituminous  pave- 
ment and  to  the  finished  grade.  After  the  concrete  base  has 
developed  a  hard  set,  and  from  one  to  two  days  prior  to 
the  placing  of  the  bituminous  wearing  surface,  the  base 
should  be  cleaned  thoroughly  of  loose  and  foreign  material 
by  sweeping,  and  then  covered  with  an  asphaltic  cut-back 
mixture  consisting  of  equal  parts,  by  volume,  of  asphaltic 
cement,  55  to  65  penetration,  and  commercial  naphtha,  52 
to  55  gravity,  the  mixture  being  applied  by  a  pressure  dis- 
tributor at  the  rate  pf  one-eighth  gallon  to  the  square  yard. 
The  object  of  this  paint  coat  is  to  secure  a  better  bond  be- 
tween the  concrete  base  and  the  bituminous  top.  The  bitu- 
minous top,  two  inches  in  thickness,  is  laid  under  the  same 
requirement  as  to  preparation,  laying,  rolling  and  inspection 
as  for  a  standard  sheet  asphalt  pavement. 

The  following  penetrations  are  recommended  for  the 
asphaltic  cement: 

Heavy  Team  or     Medium  or 
Motor  Traffic        Light  Traffic 
Trinidad  Asphalt       45-50  penet'n.     50-55  penet'n. 
Bermudez,  Mexican 
and    California  50-55  penet'n.     55-00  penet'n. 

Experience  has  demonstrated  that  the  turning  of  traffic 
on  and  off  a  bituminous  surface  will  result  in  grinding  or 
cracking  the  edges  and  also,  unless  a  perfect  bond  has  been 
secured  with  the  base — and  this  cannot  be  relied  upon — 
heavy  wheel  loads,  at  a  distance  of  one  to  two  feet  from 
the  edge,  will  produce  a  spreading  of  the  bituminous  sur- 
face. To  prevent  this,  provision  should  be  made,  no  matter 
what  the  formation  may  be,  for  a  6-inch  concrete  header 
curb  on  either  side  of  the  road  if  it  is  not  paved  to  the  full 
width. 

Unquestionably  the  most  important  single  point  in  the 
laying  of  sheet  asphalt  wearing  surface  is  the  rolling.  More 
pavements  are  failing  to-day  through  displacement  from 
original  form  than  from  all  other  causes  combined,  and 
aside  from  the  other  reasons  to  which  this  result  may  be 
attributed — and  there  are  undoubtedly  many — it  is  certain 
that  unless  a  pavement  is  free  from  waves  at  the  time  of 
completion  it  never  will  be,  as  the  tendency  of  the  pave- 
ment is  to  push  under  traffic,  thus  increasing  the  wavy  con- 
dition. It  is  important,  therefore,  that  all  pavements  he 
thoroughly    compressed,    carefully    rolled    and    cross-rolled. 

In  the  preparation  of  bituminous  mixtures  all  materials 
should  be  subjected  to  rigid  plant  and  laboratory  inspection. 

Vitrified  and  Other  Block  Pavements 

Where  the  character  of  traffic  demands  block  pave- 
ments, it  is  poor  practice  to  lay  them  on  other  than  a  stable 
foundation.  Under  these  circumstances,  it  is,  as  a  rule, 
more  economical  to  use  either  a  5-inch  or  6-inch  concrete 
base,  the  depth  depending  upon  the  character  and  volume 
of   traffic    for   which    it   is   designed.      If    a    concrete    base    is 


September  29,  19l5 


THE    CONTRACT    RECORD 


1033 


used,  it  should  be  laid  true  to  line,  grade  and  cross-section, 
after  which  a  sand  cushion  should  be  spread  to  a  uniform 
depth  of  from  one  inch  to  one  and  one-half  inches.  This 
cushion  should  be  shaped  carefully,  to  a  true  cross-section, 
by  means  of  a  templet  having  a  steel  faced  edge  covering 
at  least  half  the  width  of  the  area  to  be  paved.  The  cushion 
should  then  be  moistened  shghtly  and  rolled  over  its  entire 
surface  with  a  hand  roller.  After  rolling  the  templet  should 
be  drawn  over  the  surface  again  to  shape  the  cushion  lin- 
ally. 

llie  l)Iocks  meeting  the  recpiired  test  should  be  laid  on 
edge  in  straight  rows  at  right  angles  to  the  curb,  except 
at  intersections,  which  should  be  paved  at  an  angle  of  4.'» 
degrees  to  the  centre  lines  of  the  intersecting  roadways. 
After  the  blocks,  as  laid,  have  been  inspected  and  approved 
for  rolling,  and  the  surface  has  been  swept  clean,  the  pave- 
ment should  be  rolled  with  a  self-propelled  roller,  weighing 
not  less  than  three  nor  more  than  five  tons.  The  rolling 
should  commence  at  the  edge  and  continue  back  and  forth 
toward  the  centre  until  the  centre  of  the  roadway  is  reached, 
then  the  opposite  side  should  be  rolled  in  a  like  manner. 
The  pavement  should  then  be  rolled  transversely  at  an  angle 
of  45  degrees,  repeating  the  operation  in  the  opposite  di- 
rection. Before  and  after  tliis  rolling  has  taken  place,  all 
broken  or  injured  blocks  should  be  removed  and  replaced. 

After  thorough  rolling  the  joints  should  be  filled  with 
grout,  composed  of  one  part  clean  sand  and  one  part  Port- 
land cement.  Special  attention  must  be  paid  to  the  mixing 
and  placing  of  the  grout.  Soon  after  the  joints  have  been 
grouted  and  the  cement  filler  has  set,  the  expansion  joints 
next  to  the  curb  should  be  poured.  Attention  also  should 
be  paid  to  securing  a  proper  bituminous  filler,  which  will 
not  be   too  brittle  in  winter  nor  too  soft  in  summer. 

The  same  general  practice  as  here  outlined  for  vitrified 
block  pavement  is  applicable  to  a  more  or  less  extent  in  the 
laying  of  cither  granite  or  wood  block,  the  difference  being, 
as  a  rule,  that  in  the  laying  of  granite  block  the  sand 
cushion  is  from  one  and  one-half  to  two  inches  in  depth. 
The  blocks  should  be  sorted  and  gauged,  those  of  the  same 
width  and  depth  being  paved  in  consecutive  rows  across  the 
full  width  of  the  road  and  rammed  with  hand  rammers  in- 
stead of  being  rolled,  after  which  they  should  be  grouted 
with   a   cement   grout. 

In  paving  with  wood  block  a  layer  of  mixed  sand  and 
cement  one  inch  in  thickness,  mixed  dry  in  the  proportion 
of  one  part  of  Portland  cement  to  four  parts  of  sand,  should 
be  spread  upon  the  base  and  brought  to  a  surface  parallel 
to  the  grade  and  contour  of  the  finished  pavement. 

Prior  to  the  laying  of  the  wood  blocks  this  cushion  of 
sand  and  cement  should  be  sprinkled  lightly  with  clean  water 
and  the  blocks  immediately  set  thereon.  Care  should  be 
taken  to  set  the  blocks  with  the  fibre  of  the/  wood  vertical, 
in  straight  parallel  courses,  at  right  angles  to  the  curb.  After 
laying,  the  blocks  should  be  rolled  with  a  self-propelled 
roller  weighing  not  less  than  three  nor  more  than  five  tons 
and  the  joints  then  filled  with  line,  clean,  dry  sand  passing 
a    till   mesh    sieve. 

No  attempt  has  been  made  to  give  in  detail  the  speci- 
fications for  all  classes  of  material  entering  into  the  various 
methods  of  resurfacing,  as  this  information  can  be  obtained 
from   any  of  the   standards  now   in   use. 

The  foregoing  description,  however,  covers  in  general 
the  methods  employed  in  resurfacing  work,  but  in  order 
that  the  best  results  may  be  obtained,  there  arc  several 
points  which  should  be  emphasized  in  summarizing  the  sub- 
ject. 

In  the  resurfacing  of  water-bound  macadam  it  is  fre- 
quently the  case  that  the  engineer  in  charge  of  the  work 
allows  too  small  a  stone  to  be  used,  which,  it  is  true,  will 


require  decidedly  less  rolling  but  will  not  stand  the  motor 

traffic  of  to-day. 

Another  fault  quite  often  found  is  the  spreading  of 
screenings  before  the  one  and  one-half  inch  stone  is  thor- 
oughly locked,  and  very  frequently  using  too  large  quan- 
tities of  screenings,  thereby  causing  a  heavy  crust  to  form 
on  the  road  surface. 

The  success  of  the  bituminous  treatment  of  water-bound 
macadam  roads  depends  entirely  upon  the  cleanliness  of  the 
road  before  the  application  of  the  material.  Many  failures 
arc  due  to  the  lack  of  proper  care  in  this  most  important 
detail.  In  cleaning  the  surface  of  the  road,  the  sweeping 
should  be  windrowed  along  the  edges  of  the  wearing  sur- 
face in  order  to  prevent  the  running  off  of  the  bituminous 
material,  which  later  should  be  swept  back  on  the  road. 
Special  attention  should  also  be  given  to  the  applying  of 
the  chips,  just  sufficient  chips  being  used  to  prevent  the 
traffic   from   picking  up   the   bituminous  material. 

In  bituminous  macadam  or  penetration  work,  no  bitu- 
minous binder  should  be  applied  unless  the  stone  surface  is 
thoroughly  dry,  and  the  temperaturs  of  the  air  is  65  degrees 
or  higher,  and  special  attention  paid  to  the  heating  and 
applying  of   the   binder. 

One  of  the  important  features  in  connection  with  ob- 
taining the  best  results  in  bituminous  concrete  construction 
i.s  the  use  in  the  wearing  surface  of  good,  hard,  durable 
stone,  free  from  dirt  and  decomposed  material,  as  decom- 
posed stone  in  the  mixture  will  naturally  develop  weak 
spots  in  the  pavement  and  ultimately  result  in  failure. 

The  penetration  of  the  asphaltic  cement  used  in  the 
mixture  should  be  governed  by  the  character  of  the  traffic 
requirements. 

As  before  stated,  the  success  of  all  bituminous  concrete 
and  bituminous  pavements  is  very  largely  dependent  upon 
the  rolling,  and  the  best  results  can  be  obtained  only  by 
using  a  light  roller  for  the  initial  compression  and  a  heavier 
roller  for  the  final  compression,  with  an  equal  amount  of 
transverse  and  longitudinal  rolling. 

In  the  laying  of  sheet  asphalt  or  bituminous  concrete, 
where  brick  gutters  are  used  and  adjacent  to  block  runners 
along  car  tracks,  it  is  good  practice  to  lay  the  finished  sur- 
face of  the  pavement  from  one-eighth  to  one-quarter  of  an 
inch   higher   than   the  brick  gutters  or  runners. 

It  is  difficult  in  the  rolling  to  secure  final  compression 
next  to  these  blocks,  and  traffic  will  further  compress  that 
portion  of  the  pavement,  naturally  causing  the  development 
of  low  spots  which  hold  water  and  result  in  deterioration. 

Special  attention  should  be  paid  also  to  the  heating 
of  the  various  aggregates  entering  into  the  pavement  and 
also  to  the  combined  mix,  as  many  failures  are  caused  by 
over  heating.  No  over-heated  material  should  be  used  un- 
der any  circumstances,  as  failure  is  bound  to  result. 

In  vitrified  block  paving  avoid  the  tendency  to  place 
too  great  a  depth  of  sand  cushion,  as  latter-day  experience 
has  proved  that  the  sand  working  up  in  the  joints  has  been 
responsible  for  many  failures,  and  the  success  of  the  pave- 
ment is  dependent  largely  upon  the  method  of  mixing  and 
applying  the  grout  filler.  In  many  cases  the  grouting,  al- 
though a  simple  proposition,  has  been  handled  so  carelessly 
that  the  success  of  a  good  pavement  has  been  destroyed. 

The  practice  of  placing  transverse  joints  in  brick"  pave- 
ments appears  to  be  unnecessary,  as  the  curb  joints  gener- 
ally will  suffice. 

In  laying  wood  block  pavements  care  should  be  taken 
to  sec  that  the  wood  blocks  are  properly  protected  from 
the  elements  when  delivered  on  the  job  and  before  laying, 
as  too  frequently  the  material  is  delivered  along  the  line  of 
work  so  far  ahead  of  the  laying  that  the  blocks  drj-  out.  and. 
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after  placing,  if  they  become  saturated,  undue  expansion 
results. 

The  old  road  having  been  resurfaced,  its  life  and  success 
depend  upon  the  maintenance,  which  in  turn  depends  largely 
upon  attention  to  details.  A  patrol  maintenance  system  will 
do  more  to  preserve  roads  and  pavements  and  prevent  de- 
terioration  than   any   other   one   thing. 

The  trouble  in  the  past  has  been  that  the  average  en- 
gineer has  been  interested  only  in  the  construction  end  of 
the  work,  while  the  most  important  problem  confronting  the 
road  engineer  of  to-day  is  the  rehabilitation  and  proper  main- 
tenance of  the  old  resurfaced  roads. 


Mr.  J.  W.  Fitzgerald  has  been  appointed  Township  En- 
gineer of  North  Monaghan,  Ont. 

Mr.  W.  Miller,  contractor,  of  Fort  William,  has  joined 
the  52nd  Overseas  Battalion.  He  is  anxious  to  clear  up  his 
affairs  quickly,  and  requests  those  having  accounts  with  him 
to  arrive  at  a  speedy  settlement. 

Mr.  J.  S.  MacLachlan,  resident  engineer  at  Victoria, 
B.  C,  for  the  Department  of  Public  Works,  gave  a  luncheon 
address  recently  before  the  Victoria  Rotary  Club.  The  sub- 
ject of  the  address  was  the  Dallas  Road  breakwater  con- 
struction. 

Mr.  W.  F.  Hume,  late  manager  of  the  Dominion  Archi- 
tectural Ironworks,  Limited,  Montreal,  has  been  appointed 
shop  superintendent  of  the  Quebec  Engineering  Company, 
Quebec,  in  connection  with  a  shell  contract  secured  by  the 
latter  concern. 

Mr.  John  Pender  West,  a  Winnipeg  architect,  has  en- 
listed as  a  private  with  the  44th  Battalion,  although  recom- 
mended for  a  commission.  Mr.  West  had  served  two  and  a 
half  years  with  the  Town  Guard  of  East '  London,  Cape 
Town,  and  desired  to  leave  for  the  front  immediately. 

Lieut.  Hubert  Boulnois,  R.  N.,  is  to  be  married  shortly, 
according  to  the  London  Surveyor.  Mr.  Boulnois  is  a  son 
of  H.  Percy  Boulnois,  M.  Inst.  C.  E.,  a  number  of  whose 
articles  on  road  work  have  been  published  in  The  Contract 
Record.  He  is  stated  to  be  in  command  of  a  submarine 
"somewhere  off  the  coast  of  England." 

Mr.  F.  H.  Portnall,  a  well-known  architect  of  Regina, 
and  a  partner  in  the  firm  of  Clemesha  &  Portnall,  has  en- 
listed in  the  ranks  of  the  46th  Overseas  Battalion.  It  was 
Mr.  Portnall's  firm  that  submitted  the  successful  design  in 
the  competition  for  the  new  City  Hall  at  Winnipeg,  for 
which  they  received  the  first  prize  of  $5,000. 

Charles  M.  Green,  a  veteran  railroad  builder  and  cap- 
italist, died  recently  at  Cobourg  at  the  advanced  age  of 
seventy-five  years.  After  serving  four  years  in  the  Con- 
federate Army,  the  late  Mr.  Green  constructed  a  railroad 
from  New  Orleans  to  Alexandra,  La.,  which  later  was  sold 
to  the  Texas  and  Pacific  Road,  giving  that  line  a  Mississippi 
River  terminal. 

Mr.  George  Pilgrim  Bowie,  architect,  705  Bank  of  Ottawa 
Buildings,  Hastings  Street  West,  Vancouver,  B.  C,  fell  in 
action  in  France,  on  July  7th  last.  He  was  thirty-four  years 
of  age  and  was  the  eldest  son  of  Mr.  and  Mrs.  A.  H.  Bowie, 
of  Wimbledon,  England.  He  joined  the  Royal  Institute 
of  British  Architects  as  a  licentiate  in  1911.  At  the  time  of 
his  death  he  was  a  captain  in  the  Fifth  Battalion,  First  Can- 
adian  Contingent. 

Mr.  J.  H.  Warder,  an  old  friend  of  The  Contract  Re- 
cord, and  Secretary  of  the  Western  Society  of  Engineers, 
died  at  his  home  in  Chicago  recently.     The  late  Mr.  Warder 


was  a  graduate  of  the  Polytechnic  College  of  Philadelphia. 
He  had  devoted  considerable  time  to  bridge  inspection,  and 
also  had  had  much  to  do  with  planning  the  power  and  elec- 
tric plants  of  Chicago.  At  the  time  of  his  death  he  was 
Assistant  Engineer  of  the  Bureau  of  Sewers  of  Chicago. 

Mr.  J.  R.  Grant,  M.  Can.  Soc.  C.  E.,  who  was  formerly 
in  charge  of  the  bridge  and  structural  steel  department  of 
Messrs.  Cartwright,  Matheson  &  Company,  consulting  en- 
gineers, Vancouver,  is  now  on  active  service,  having  accept- 
ed a  commission  in  the  Royal  Engineers.  Mr.  Grant's  firm 
has  also  furnished  one  Captain,  two  Lieutenants,  and  sev- 
eral privates  for  the  Canadian  Expeditionary  Forces.  Mr. 
A.  J.  Matheson,  M.  Can.  Soc.  C.  E.,  of  Cartwright,  Matheson 
&  Company,  has  accepted  the  position  of  engineer  to  the 
Montreal  Water  Levels  Commission,  and  is  now  at  Montreal. 

Pro  Patria 

G.\PT.  G.  H.  Saltmarsh,  of  the  Metallic  Roofing  Com- 
pany of  Canada,  Limited,  Winnipeg,  now  on  active 
service,   was   born   and    educated    in    England,    and 
entered   the   British   Army   at   the   age   of   sixteen. 
Promotion  came  to  him  quickly,  and  he  rose  from  the  rank 
of   Private  to   that  of  Schoolmaster  during  a  period   of  ser- 


Capta 
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vice  which  ended  in  1912.  Coming  to  Canada,  he  was  em- 
ployed by  the  Metallic  Roofing  Company  until  the  outbreak 
of  the  present  war,  when  he  resigned  his  position  and  joined 
the  106th  Winnipeg  Light  Infantry  as  a  Private.  He  was 
promoted  to  Sergeant,  and  eventually  became  Colour-Ser- 
geant. In  October,  1914,  he  went  to  Valcartier  training  camp 
with  the  first  contingent.  While  there  he  was  given  his 
commission,  and  was  appointed  Assistant  Adjutant  of  the 
106th  Light  Infantry.  With  the  first  contingent  he  went  to 
Salisbury  Plain,  but  he  returned  to  Canada  in  Decemlier. 
1914,  to  take  a  position  in  the  third  contingent.  He  quali- 
fied at  Winnipeg  for  captain's  rank,  and  was  appointed  Ad- 
jutant of  the  45th  Battalion  at  Brandon,  which  position  he 
occupies  at  the  present   time. 


To  mark  the  completion  of  the  stone  work  on  the  new 
Post  Oflice  at  Quebec,  the  contractor,  Mr.  J.  Boivin,  enter- 
tained his  men  to  a  banquet  held  in  one  of  the  spacious 
apartments  on  the  third  storey  of  the  building.  Over  one 
hundred  workmen  were  present.  The  resident  architect,  Mr. 
E.  M.  Talbot,  was  represented  by  his  associate,  Mr.  A. 
Dionne. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


It  is  stated  by  Sir  VVilliaiii  Mackenzie  that  work  is  to 
be  coninicnced  shortly  on  the  C.  N.  R.  terminals  at  Vancouver. 

The  Elkhorn  Lime  Company,  Limited,  Madoc,  Ont.,  has 
been  incorporated  with  a  capital  of  $250,000.  The  provin- 
cial directors  are  C.  W.  Sharp,  S.  Wellington,  W.  P.  and 
C.  G.  Gillespie,  and  James  Skelton — all  of  Toronto. 

Mr.  J.  F.  Wittson,  Government  Inspector  of  Roads  for 
Northern  Ontario,  upon  his  arrival  in  Toronto  a  few  days 
ago  stated  that  the  season's  road  improvement  work,  in- 
volving an  expenditure  of  some  $6.50,000,  was  almost  com- 
pleted. Mr.  Wittson  was  enthusiastic  in  his  estimate  of  the 
possibilities  of  the  clay  belt  in   the  north. 

It  is  stated  that  negotiations  for  the  purchase  by  the 
Russian  Government  from  the  Canadian  Car  and  Foundry 
Company  of  fifty-two  million  shrapnel  and  high  explosive 
shells  at  a  cost  of  fifty-two  million  dollars  have  been  prac- 
tically completed.  The  contract  is  said  to  call  for  the  de- 
livery of  the  ammunition  by   next  April. 

The  City  Architect  of  Toronto,  Mr.  W.  W.  Pearse,  re- 
ports to  the  Board  of  Control  that  thirty-eight  persons  are 
employed  in  his  Department — the  same  number  as  a  year 
ago,  that  two  members  of  his  staff  are  busily  engaged  on  the 
revision  of  the  building  by-law,  and  that  the  inspectors  have 
nearly  1,500  jobs  on  their  hands.  He  also  points  out  that 
his  Department  has  assumed  fire-preventive  work  in  connec- 
tion with  the  theatres. 

At  Hamilton,  in  the  new  Public  Library,  Building,  under 
the  auspices  of  its  Hamilton  Chapter,  the  Ontario  Associa- 
tion of  Architects  has  been  giving  an  exhibition  of  various 
drawings  and  descriptions  of  civic  improvements  which  arc 
being  carried  out  in  the  various  towns  and  cities  of  the  pro- 
vince of  Ontario.  For  some  time  civic  improvement  has 
been  a  live  issue  at  Hamilton,  and  it  was  on  this  account 
that   the   exhibition   was  arranged. 

The  citizens  of  Edmonton  will  vote  on  a  by-law  author- 
izing the  City  Council  to  make  a  contract  with  G.  W.  Farrell 
and  Company,  Montreal,  for  the  latter  to  supply  electric 
power  to  the  city.  Farrell  &  Company  propose  to  develop 
hydro-electric  power  on  the  North  Saskatchewan  River,  sixty 
miles  above  Edmonton,  at  a  cost  of  six  million  dollars,  pro- 
vided the  contract  is  authorized.  The  work  will  be  carried 
out    by   Sir   John   Jackson,    the    British    contractor. 

A  Winnipeg  despatch  states  that  Mr.  S.  Bylander,  a 
prominent  English  engineer,  will  be  entrusted  with  the  pre- 
paration of  the  plans  of  the  dome  for  the  new  Parliament 
Buildings  at  Winnipeg.  Tliese  will  be  the  third  plans  to  be 
prepared.  A  Chicago  engineer  named  Shankland  was  paid 
$15,000  for  drawing  one.  set,  but  investigation  showed  that 
these  were  made  up  in  the  contractors'  favor.  Mr.  Bylander 
drew  the  first  plans,  but  they  were  rejected  by  Sir  Rodmond 
Roblin. 

The  new  Church  of  St.  Francis  d'.\ssissi  on  Grace  Ctreet, 
Toronto,  is  nearing  completion.  The  new  edifice  will  be 
one  of  the  most  beautiful  churches  in  Toronto.  The  style  of 
architecture  is  Italian  Gothic  of  the  thirteenth  century.  The 
auditorium  will  have  a  seating  capacity  of  850.  A  feature  of 
the  building  will  be  a  large  number  of  stained-glass  windows 
(estimated  cost  $6,000)  illustrating  the  mysteries  of  the 
Rosary.  The  building,  without  furnishings,  is  being  erected 
at  a  cost  of  $112,000.  Mr.  R.  Shcehy,  of  Peterborough,  is 
the  contractor. 


A  recent  issue  of  the  Canada  Gazette  contains  notice 
of  the  incorporation  of  Thomas  Kelly  &  Sons,  Limited.  The 
head  office  of  the  company  is  to  be  at  Winnipeg,  and  the 
capital  stock  of  the  firm  is  one  million  dollars.  The  incor- 
porators are  Thomas  Kelly,  C.  B.  Kelly,  L.  C.  Kelly,  R.  L., 
Worthington,  and  W.  L.  Smith.  The  primary  object  of  their 
incorporation  is  "to  carry  on  the  business  of  general  con- 
tractors for  the  construction  and  equipment  of  all  kinds  of . 
public  and  private  works  and  buildings,  and  of  engineers;  to 
construct,  execute,  and  carry  out,  equip,  improve,  work,  de- 
velop, administer,  manage  or  control  public  works  and  con- 
veniences of  all  kinds."  It  will  be  remembered  for  all  time 
that  the  last  important  work  with  which  the  Kelly  firm  was 
identified  was  the  new  Manitoba  Parliament  Building  at 
Winnipeg. 


Presentation  to  George  K.  Tyler 

At  Meaford,  Ont.,  at  the  I.  O.  F.  Hall,  recently,  the 
staff  of  the  Seaman  Kent  Company  held  a  farewell  meeting 
in  honor  of  Mr.  George  K.  Tyler,  who  for  a  number  of 
years  had  filled  the  position  of  Superintendent  at  the  com- 
pany's  factory,   and   who  was   resigning  to  take  up  a  more 


Mr.  George  K.  Tyler. 

responsible  position  with  Messrs.  Knight  Brothers  Com- 
pany, Limited,  Burks  Falls,  Ont.  The  chair  was  occupied 
by  Mayor  Kent,  President  of  the  Seaman  Kent  Company, 
who  in  testifying  to  Mr.  Tyler's  work  was  supported  dur- 
ing the  evening  by  Mr.  Cole,  Sales  Manager.  Mr.  J.  A.  Sin- 
clair, Secretary-Treasurer,  and  others.  During  the  evening 
Mr.  Tyler  was  presented  with  a  handsome  locket  and  chain  as 
a  token  of  the  regard  in  which  he  was  held  by  his  associates. 


The  Montreal  Concrete  Works.  Limited,  17  Place 
d'Armes,  Montreal,  have  been  awarded  the  contract  for  the 
supply  of  the  reinforced  concrete  intake  pipe  for  the  filtra- 
tion plant  at  Cartierville,  P.  Q.,  designed  by  Mr.  H.  G. 
Hunter,  C.  E.,  of  the  New  York  Continental  Jewell  Filtra- 
tion Company,  under  the  instructions  of  Mr.  F.  C.  Laberge. 
the  engineer.  The  Montreal  Concrete  Works  will  also  sup- 
ply the  reinforced  concrete  sewer  pipe  for  the  main  collect- 
ing sewer  at  Chambly  Basin,  P.  Q..  the  contractor  for  which 
is  Mr.  S.  W.  Hamilton,  Gosford  Street.  Montreal.  Mr. 
Francis  .\.  Sylvestre,  who  was  previously  connected  with 
the  Montreal  Concrete  Works,  has  again  assumed  charge  of 
the  sales  department. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Chatham,  Ont. 

The  City  Council  intend  to  construct 
about  2,000  feet  of  12-inch  glazed  tile 
sewer  on  Richmond  Street.  Estimated 
cost,   $3,141.     Engineer,   F.   P.   Adams. 

Cornwall,  Ont. 

The  Town  Council  intend  to  construct 
granolithic  sidewalks  on  Bedford  Street 
and  Victoria  Avenue.  Clerk,  J.  G.  Hark- 
ness.     Engineer,  W.   H.   Magwood. 

Dartmouth,  N.  S. 

Work  by  day  labor  is  proceeding  on 
the  construction  of  concrete  sidewalks 
estimated  to  cost  $12,000. 

Esquimalt,  B.  C. 

The  Municipal  Council  are  consider- 
ing an  extension  to  the  sewage  systen\. 
which  will  entail  about  2^2  miles  of  pipe. 
Engineer,  C.  A.  Toflf,  211  Pemberton 
Block,    Victoria. 

Goderich,  Ont. 

The  Town  Council  contemplate  laymg 
a  6-inch  watermain  on  Maitland  Street 
to  the  plant  of  the  North  American 
Chemical  Company.     Clerk,  L.  L.  Knox. 

Graham  Township,  Ont. 

The  Township  Engineer,  V.  N.  Ruth- 
erford, 24  Queen  Street,  St.  Catharines, 
is  preparing  a  report  on  the  construction 
of  a  road  bed  between  the  Industrial 
Home   and    Dwyer's   Hollow. 

Hamilton,  Ont. 

Work  has  been  started  on  the  laymg 
of  a  cement  pavement  on  a  portion  ot 
James  Street,  estimated  to  cost  $3,000. 
Engineer,  A.   F.   MacCallum. 

London,  Ont. 

The  Chairman  of  the  Board  of  Con- 
trol will  receive  tenders  until  10  a.m., 
October  1st,  for  (1)  200  square  yards  of 
brick  pavement  on  concrete  base,  and  (2) 
710  feet  of  8-inch  sanitary  sewer,  with 
connection.  Plans,  etc.,  at  office  of  En- 
gineer H.  A.  Brazier. 

Metcalfe  Township,  Ont. 

Tenders  on  the  construction  of  the 
Perry  and  Brown  Drains  will  be  received 
until  October  2nd  by  the  Township 
Clerk,  Harry  Thompson,  K.  R.  No.  2, 
Kerwood. 

Morris  Township,  Ont. 

The  Township  Clerk,  Alexander  Mac- 
Ewen,  Bluevale,  Ont.,  will  receive  ten- 
ders until  October  nth  for  an  extension 
to  the   Blyth   Drain.     Tile  construction. 

Prince  Rupert,  B.  C. 

The  Town  Council  are  about  to  con- 
struct 980  feet  of  plank  road  by  day  la- 
bor. Engineer,  William  Mason.  Esti- 
mated  cost,   $4,500.       9 

St.  Hyacinthe,  Que. 

A  by-law  has  been  carried  providing 
for  the  installation  of  a  complete  grav- 
ity filter  system,  with  a  capacity  of  4.- 
000,000  gallons  per  day.  Estimated 
cost,  $75,000.     City  Clerk,  A.  Messier. 


Stratford,  Ont. 

A  sewer  will  be  laid  on  Avalon  Park 
and  Home  Street  this  fall,  weather  per- 
mitting.    Engineer,  A.  B.  Manson. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  October  12th  for  the  construc- 
tion of  West  Toronto  Sewer  System.  No. 
2  outlet,  and  for  a  sewer  on  St.  Clair 
Avenue.  Plans  at  office  of  the  Works 
Department. 

The  City  Council  have  authorized  the 
laying  of  an  asphalt  pavement  on  Yonge 
.Street  under  the  subway.  Estimated 
cost,   $9,000. 

CONTRACTS  AWARDED 

Blandford  Township,  Ont. 

The  general  contract  for  drain  con- 
struction has  been  let  by  the  Township 
Council  to  J.  W.  Clayton,  Bright,  Ont., 
and  for  the  supply  of  tile  to  B.  Blair  & 
Company,  Riddell  Street,  Woodstock. 

Hull,  Que. 

Tht  City  Council  have  let  contracts  for 
extensions  to  the  watermains  to  E.  R. 
B.  Bisson,  Brewery  Street,  at  $35,000, 
and  to  Larose  &  Cameron,  Regent  St., 
at  $15,000.  Pipes  will  be  furnished  by 
the  city. 

The  contract  for  the  construction  of  a 
sewer  on  Laval  Street  has  been  let  to 
Bisson  &  Caron.  The  clay  pipe  sewers 
on  Brewery.  Farley  and  Philemon  Sts. 
will  be  laid  by  day  labor  under  the  su- 
pervision of  Engineer  J.  A.  Laforest.  Es- 
timated cost,  $21,200. 

IngersoU,  Ont. 

The  contract  for  laying  a  concrete 
jiavement  on  Ann  Street  has  been  let  by 
the  Town  Council  to  the  Municipal  Con- 
struction Company,  Berlin,  at  $1.35  per 
square  yard. 

Work  is  progressing  on  the  laying  of 
a  concrete  pavement  and  curb  for  the 
Town  Council.  Contractors.  Municipal 
Construction  Company,  Berlin,  Ont.  Ap- 
proximate quantities,  1,800  square  yards 
of  pavement,  1,200  lineal  feet  of  curb. 

Marquette  Station,  Man. 

A  contract  for  grading  has  been  let 
by  the  Municipality  of  Rosser  to  A.  R. 
Boivin,  303  Notre  Dame  Investment 
Building,  Winnipeg.  Approximate  cost. 
$5,200.     Scrapers  will  be  required. 

Ottawa,  Ont. 

The  City  Council  have  let  the  follow- 
ing contracts: — supply  of  lock  bar  pipe, 
I^aurin  &  Leitch,  Park  Avenue,  Mon- 
treal, $194,400;  trenching,  T.  McLaugh- 
lin. Somerset  Street,  $63,514;  supply  of 
pumps,  Esseih  Wyse  Company.  Zurich. 
Switzerland,  $10,900;  motors,  Canadian 
Westinghouse  Company,  Hamilton,  $14,- 
600;  special  castings,  Victoria  Foundry 
Company,  Booth  Street;  $2,455;  valves. 
General  Supply  Company,  Sparks  Street, 
$14,518. 

Smithers.  B.  C. 

The  Grand  Trunk  Pacific  Railway  have 
let  a  contract  for  the  installation   of  a 


water  system  to  the  Prince  Ruper  En- 
gineering &  Equipment  Company,  Prince 
Rupert,  B.  C 

Winnipeg,  Man. 

The  Commissioners  of  Greater  Win- 
nipeg Water  District  have  let  a  contract 
for  drilling  test  holes  and  furnishing 
cores  under  the  Red  River  to  Hender- 
son &  Snyder,  406  Ashdown  Block.  Con- 
tract for  recording  apparatus  not  yet 
awarded. 

The  Board  of  Control  have  let  the  con- 
tract for  the  supply  of  water  pipes  to 
Canada  Iron  Corporation,  28  Victoria 
Square,  Montreal. 


Railroads,  Bridges  and  Wharves 

Drummondville,  Que. 

Tenders  will  bt  received  until  7  p.m., 
October  1st,  by  the  Town  Clerk,  W.  A. 
Moison,  for  the  construction  of  a  steel 
or  concrete  bridge,  with  a  span  of  52 
feet.  Tenderer  to  supply  plans  and 
specifications. 

Toronto  Township,  Ont. 

Tenders  will  bt  received  until  1  p.m., 
October  2nd,  by  the  Township  Clerk,  C. 
H.  Gill,  Dixie,  Ont.,  for  the  following 
work  at  the  Barbertown  Bridge  over  the 
Credit  River: — (1)  raising  the  end  of  the 
steel  bridge,  straightening  any  bent  mem- 
bers and  lowering  bridge  on  to  seats  af- 
ter abutments  are  completed;  (2^  build- 
ing concrete  abutment — about  100  cubic 
yards.  Plans,  specifications  and  other  in- 
formation at  office  of  the  Engineers, 
Wheelock  &  Christie,  Orangeville,  and 
of  the  Clerk. 

CONTRACTS  AWARDED 
Daly,  Man. 

The  contract  for  the  construction  of  a 
bridge  over  the  Oak  River  has  been  let 
by  the  Municipality  to  Grey  &  Johnston, 
Brawardine,    Man. 

Dover  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  construction  (jf  three 
steel  and  concrete  bridges  to  John  Tew- 
kesbury, 224  Lacroix  Street,  Chatham. 
-Approximate  cost,  $3,0090.  Contractor 
is  in  the  market  for  steel  to  the  value  of 
$1,500.  three  cars  of  cement  and  twelve 
cars  of  gravel. 

Headingly,  Man. 

The  contract  for  the  construction  of  a 
bridge  over  the  Assiniboine  River  has 
been  let  to  Buchanan  &  Company,  408 
Builders  Exchange,  Winnipeg.  Approxi- 
mate cost,  $3,000. 


Public  Buildings,  Churches 
and  Schools 

Calgary,  Alta. 

R.  C.  Desrochers,  Minister  of  Public 
Works,  Ottawa,  will  receive  tenders  un- 
til 4  p.m.,  October  13th,  for  the  supply 
and  installation  of  fittings  at  the  Exam- 
ining Warehouse,  Calgary.  Plans  and 
specifications    with    the    Architect,    Leo 
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)owlcr,  Calgary,  with  I-  R.  Elliott,  Dis- 
trict EiiKinecr,  Edmonton,  and  at  the 
lUpartmtnt. 

Granby  Bay,  B.  C. 

'lenders  on  the  erection  of  a  school 
will  l)e  received  until  nooon.  October 
.')th,  1)y  J.  E.  Griffith,  Deputy  Minister  of 
Public  Works,  Victoria.  Plans  and  spe- 
cifications at  offices  of  J.  H.  McMullin, 
Agent,  Prince  Kupert,  J.  Conway,  Mine 
Recorder,  Stewart,  Miles  Maclnnes.  Sec- 
retary to  the  School  Board,  Anyox  P.  ().. 
I.  Mahoney,  Agent,  Vancouver,  and  at 
ilie   Department. 

Grand  Falls,  N.  B. 

Plans  are  in  course  of  preparation  for 
linishing  the  interior  of  the  Roman  Cath- 
olic Church.  Architect,  K.  A.  Erechet, 
DO  Bonnacord  Street,  Moncton.  Work 
includes  plastering  on  metal  lath,  and 
plastic  decordation.  Estimated  cost, 
$12,000. 

Hamilton,  Ont. 

lenders  for  heating,  plumbing  and 
electrical  work  at  the  Mountain  View 
Hospital  are  being  received  by  the  Ar- 
chitects. Stewart  &  Witson,  Hughson 
Street  S. 

Jonquieres,  Que. 

Tenders  on  the  installation  of  fittings 
at  the  Post  Office  will  be  received  until 
4  p.m.,  October  (1th,  by  the  Minister  of 
Public  Works,  Ottawa.  Plans  and  spe- 
cifications with  T.  Gauthincr,  Clerk  of 
Works,  Jonquieres,  A.  Dupius,  District 
lingineer,  Post  Office,  Quebec,  and  at 
the  Department,  Ottawa.  Specifications 
only  at  office  of  MacLean  Daily  Re- 
ports, Ltd.,  3.5  Charlotte  Street,  Toronto. 

Moncton,  N.  B. 

Tenders  on  the  installation  of  interior 
littings  at  the  Post  Office  will  be  re- 
ceived until  4  p.m.,  October  12th,  by  R. 
C.  Desrochers,  Department  of  Public 
Works,  Ottawa.  Plans  etc.  at  office  of 
v..  B.  Hicks,  Public  Building,  Moncton, 
I).  H.  Waterbury,  St.  John,  and  at  the 
Department.  Specifications  only  at  of- 
fice of  MacLean  Daily  Reports,  Ltd.,  25 
(  harlotte  Street,  Toronto. 

Montreal,  Que. 

Tenders  will  be  called  shortly  for  car- 
pentry work  at  the  premises  of  the  Nor- 
ihern  Electric  Company  at  Guy  and  St. 
James  .Streets.  .Alterations  are  for  the 
purpose  of  converting  the  building  into 
a  residential  barracks  for  the  troops  in 
training  under  Colonel  E.  W.  Wilson, 
Militia  Ilead<iuarters,  688  St.  Catherines 
Street   W. 

New  Liskeard,  Ont. 

Work  has  been  started  on  the  con- 
struction of  the  basement  of  a  church  for 
the  Roman  Catholic  Congregation.  Seat- 
ing will  be  purchased  by  the  Pastor,  Rev. 
J.  \.  Arsenault,  and  the  Superintendent. 
Charles  .\.  DcLisle.  .Approximate  cost 
of  work,  $5,000. 

Toronto,  Ont. 

The  Board  of  Education  will  receive 
tenders  until  October  1st.  for  the  follow- 
ing work; — temperature  regulators,  cabi- 
net work,  including  work  benches,  ta- 
bles, cupboards,  etc..  concrete  retaining 
wall  at  Roden  School,  local  telephones, 
electrical  work  for  science  rooms  at  Har- 
bord  and  Malvern  Collegiate  Institutes, 
and  the  purchase  and  removal  of  five 
old  houses  on  Sydenham  Street.  Speci- 
fications and  other  information  at  office 
of  the  Superintendent  of  Buildings,  City 
Hall. 


CONTRACTS  AWARDED 

Barrie,  Ont. 

In  connection  with  the  Library  in 
courst  of  erection  on  Collier  Street,  the 
contract  for  heating  and  plumbing  has 
been  awarded  to  J.  J.  Neelands. 

Bradner,  B.  C. 

The  general  contract  for  the  erection 
of   an   addition    to   the   school   has   been 
let  to  Alund  Bros.,  Matsqui. 
Hamilton,  Ont. 

Work  is  progressing  on  the  erection 
of  a  lodge  hall  for  Thomas  Gould,  2:i« 
James  Street  N.  The  carpentry  contract 
has  been  let  to  D.  Keilly,  5.59  Hughson 
Street  N.,  the  contract  (or  steel  work  to 
Hamilton  Bridge  Works  Company,  Ltd.. 
Bay  Street  N.,  and  the  plastering  to  Hill 
Bros.,  307  Emerald  Street  W.  .Approxi- 
mate cost,  $8,000. 

Kamsack,  Sask. 

Work  is  progressing  on  the  erection 
(jf  a  brick  school  for  the  Trustees  of 
School  District  \o.  1251.  General  con- 
tractors, McKay  Construction  Company, 
.•»o  McCallum  Hill  Block,  Regina.  Ap- 
proximate cost,  $15,500.  Architects. 
Storey  &  Van  Egmond,  1013  McCallum 
Hill   Block,   Regina. 

Lachine,  Que. 

In  connection  with  the  City  Hall  and 
Police  Station  in  course  of  erection  on 
St.  Joseph  Street,  the  contract  for  heat- 
ing has  been  let  to  J.  .A.  Dubois,  444  St. 
Joseph  Street,  and  for  marble  work  to 
LePage  Marble  Works,  Ltd.,  734  St. 
Lawrence    Boulevard,    Montreal. 

In  connection  with  the  school  in  course 
of  erection  on  Fifteenth  .Xvcnue  for  the 
Roman  Catholic  School  Commissioners, 
the  contract  for  supply  of  lumber  has 
been  let  to  L.  Villeneuve  &  Company, 
Ltd.,  2559  St.  Lawrence  Boulevard,  Mon- 
treal. 

Milton.  Ont. 

The  contract  for  plastering  at  the  Reg- 
istry Office  now  being  built  has  been 
awarded  to  the  general  contractors.  P. 
H.  Secord  &  Son,  Ltd.,  Brantford.  Paint- 
ing and  electrical  work  not  yet  let. 

Notch  Hill.  B.  C. 

The  general  contract  for  the  erection 
of  a  scliool  has  been  let  by  the  Provin- 
cial Department  of  Public  Works  to  E. 
.A.  Moore,  \otch  Hill.  .Approximate  cost. 
$2,900.  , 

Toronto,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  Church  of  the 
Holy  Name.  Danforth  and  Moscow  .Ave- 
nues:— roofing.  A.  E.  Woods,  744  Dover- 
court  Road;  plastering.  E.  C.  Gates.  1 
Dingwall  .Avenue;  painting,  C.  E.  Pel- 
letier.  7;i2  Logan  .Avenue. 

Winnipeg,  Man. 

The  Scliool  Board  have  let  the  con- 
tract for  the  supply  of  about  800  school 
desks  to  T.  .A.  Thornburn  &  Company, 
Gait   Building. 

Business  Buildings  and  Indus- 
trial Plants 

Aberfoyle,  Ont. 

James  Parker  is  considering  the  erec- 
tion of  fireproof  farm  buildings,  esti- 
mated  to  cost   $3,000  . 

Adelaide  Township.  Ont. 

Russell  Parker.  C'oncession  4.  Strath- 
roy,  is  considering  the  erection  of  fire- 


proof  farm   building*.     Estimated    co*t, 
$3,500. 

Campbellton,  N.  B. 

Plans  art  m  course  of  preparatioD  for 
a  grist  mill  to  be  erected  for  Kobert  St. 
Onge.     Approximate  cost,  $4,200. 

Chatham,  Ont. 

The  William  Kcnnie  Company,  Ltd., 
130  Adelaide  Street  E.,  Toronto,  are 
building  a  warehouse  and  elevator,  esti- 
mated to  cost  $20,000.  Frame  and  gal- 
vanized iron  construction.  Superintend- 
ent of  construction,  F.  Kussell,  c/o  the 
Company,  Chatham. 

Exeter,  Ont. 

The  erection  of  farm  buildings  to  re- 
place those  destroyed  by  fire  is  being 
considered  by  Joseph  Galvin.     Fireproof 

construction. 

Howand  Township,  Ont. 

George  Lawton,  Concession  6,  How- 
ard. Kidgetown,  Ont.,  contemplates  the 
erection  of  farm  buildings  to  cost  about 
$3,000.     Fireproof  construction. 

Kintyre,  Ont. 

Edwin  McMillan.  West  Lorne  F.  O., 
contemplates  erectin  farm  buildings,  es- 
timated to  cost  $3,500.  Fireproof  con- 
struction, concrete  and  stone  founda- 
tion. 

Maiden,  Ont. 

John  Walters,  .Amhurslburg,  Ont.. 
contemplates  the  erection  of  lircproof 
farm  buildings  to  replace  those  recently 
destroyed.     .Approximate   cost,   $3,000. 

Oshawa.  Ont 

The  ratepayers  have  passed  a  by-law 
guaranteeing  140  acres  of  land  and 
$60,000  bonds  for  a  steel  manufacturing 
plant  to  be  erected  by  David  Maxwell  et 
al.  Traders  Bank  Building,  Toronto.  The 
company  will  spend  $350,000  on  the  plant 
before  the  end  of  1916. 

St.  Andre  De  Kamouraska.  Que. 

M.  L.  F'.  Germain  is  considering  the 
erection  of  a  factory  for  the  manufacture 
of  scales,  and  has  been  granted  an  ex- 
emption from  taxes  for  five  years. 

Terrebonne  County,  Que. 

Work  will  start  shortly  on  the  erec- 
tion of  exhibition  buildings  for  the  -Agri- 
sultural  Society  of  the  County  of  Terre- 
bonne. Secretary,  J.  Victor  Leonard.  159 
St.  George  Street,  St.  Jerome,  Que. 

Vancouver,  B.  C. 

Plans  for  the  conversion  of  the  hotel 
at  1142  Pender  Street  W.  into  an  apart- 
ment  house  are  being  considered  by  j. 

Elnihirst. 

Walkerton,  Ont. 

C"harles  Petteplace  intends  to  remodel 
and  equip  premises  as  a  store. 

CONTRACTS  AWARDEL 

Chatham.  Ont. 

Work  has  been  started  on  the  erection 
of  two  stores  for  Fred  Bates.  William 
Street.  The  masonry  and  plastering  con- 
tracts have  been  let  to  F.  Sparks.  San- 
dys Street,  the  contract  for  carpentry  to 
James  Hcndershott,  Grand  Avenue  W. 
Heating,  phimhing  and  electrical  work 
not  yet  awarded. 

Chippawa,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  an  addition  to  the  factory  of 
Norton  Company.  Contractors.  Brass 
Bros..  N'iagara  Falls,  N.  Y.  Reinforce<l 
concrete  construction,  concrete  foundu- 
(Oontinu«d  on  p*f«  47) 


Tenders  and  For  Sale  Department 


TOWN  OF  ST.   LAMBERT 


Sealed  tenders  will  be  received  up  to  6  p.m., 
October  4th,  1915,  for  the  installation  of  42  Lamp 
Standards  complete  with  about  6,500  feet  of 
Duple.t    underground    cable    terminals,    etc. 

Plans  may  be  seen  and  specifications  and  ten- 
der form  had  on  application  at  the  office  of  the 
Town    Engineer. 

The  Town  reserves  the  right  to  divide  the 
work  into  two  or  more  contracts  and  reject  any 
or  all  of  them. 

E.    DRINKWATER, 
39  Town    Engineer. 


Tenders  for 
Bridge  Work 


Sealed  tenders  marked  "Tender  for  Bridge 
Work,"  addressed  to  Chas.  H.  Gill,  Township 
Clerk,  Dixie,  Ont.,  will  be  received  up  to  one 
o'clock  p.m.  on  Saturday,  October  2nd,  1916, 
for  supplying  all  labor  and  materials  for  the 
following  work  at  the  Harbertown  Bridge  over 
the  Credit  River,  about  one  mile  from  the  Village 
of    Streetsville : — 

(1)  Raising  the  end  of  the  Mfoot,  high-truss, 
steel  bridge,  straightening  any  members  which 
may  have  become  bent,  and  lowering  the  same 
on  the  bridge  seats  after  the  abutment  has  been 
completed. 

(2)  Building  a  cement  concrete  abutment 
(about   100   cubic   yards). 

Plans  and  speciiications  may  be  seen  and  all 
information  obtained  at  the  office  of  the  under- 
signed or  at  the  office  of  the  Township  Clerk, 
Dixie. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

WHEELOCK  &  CHRISTIE, 
.    .  Civil  Engineers,  _ 

39  Orangeville,    Ont. 


Department  of  the  Naval  Service 
Tenders  for 

Miscellaneous  Material 


Sealed  tenders,  addressed  to  the  Undersigned, 
will  be  received  up  to  noon  on  Tuesday,  October 
the  19th,  for  the  undermentioned  items  for  de- 
livery to  H.  M.  C.  Dockyards  at  Halifax,  N.  S., 
and  Esc|uimalt,  B.  C. 
Brass    Bars  Steel    Plates 

Brass  Sheets  Steel    Sheets 

Brass  Tubes  Steel    for   Tools 

Copper  Sheet  Iron   Firebar 

Copper  Tubes  Iron,    pig 

Zinc    Plates  Iron    angles 

Lead,    milled    or   sheet     Iron    Boltstaves 
Antimony  Iron    Sheets 

Aluminum  India    Rubber    Sheet 

Steel    Angles  packing,   etc. 

Steel    Boltstaves 

Forms  of  tender  and  all  information  may  be 
obtained  by  application  to  the  Undersigned  or 
to  the  Naval  Store  Officer  at  H.M.C.  Dockyard, 
Halifax,    N.S.,    or    Esquimalt,    B.C. 

Applicants  for  forms  are  requested  to  state 
definitely  the  item  or  items  on  which  they  desire 
to  tender. 

G.   J.   DESBARATS,      ' 
Deputy  Minister  of  the  Naval  Service. 
Department  of  the  Naval  Service, 

Ottawa,   September  11th,  1915. 

Unauthorized  publication  of  this  advertisement 
will  not  be  paid  for.— 85276.  38-39 


TENDER 


Tenders  will  be  received  by  the  undersigned 
up  to  8  o'clock  p.m.  on  Monday,  the  4th  day  of 
October,  1916,  for  the  purchase  of  $4,661  Town 
of  Weston  fifteen  annual  payment  5^  per  cent, 
local  improvement  debentures.  The  lowest  or 
any    tender    not    necessarily   accepted. 

J.   H.   TAYLOR. 
39  Clerk. 


Municipal  Buildings 

TOWN  OF  ORILLIA 


Sealed  tenders  addressed  to  the  Town  Clerk, 
Orillia,  will  be  received  by  the  undersigned  till 
12  o'clock  noon  of  Wednesday,  October  7th.  for 
the  following  work  in  connection  with  the  re- 
building   of    the    Municipal    Buildings,    Orillia. 


Plastering    Work 
Painting  and   Glazing 
Tile   Work 

Iron    Stair    and    other 
Miscellaneous    Iron    Work 

Heating  \ 

Plumbing 
Electric   Wiring 


Bulk    Tenders 


Separate   Tenders 


A  marked  cheque  equal  to  five  per  cent,  of  the 
amount  of  contract  must  accompany  each  tender. 
The  lowest  or  any  tender  not  necessarily  ac- 
cepted. Plans  and  specifications  may  be  seen  at 
the  office  of  the  Town  Clerk,  Orillia,  and  of  the 
undersigned. 

BURKE,  HORWOOD  &  WHITE, 

Architects, 
;{0  229    Yonge    Street,    Toronto. 


The  Pas,  Manitoba 

Water  and 
Sewer  Extensions 


Sealed  tenders  will  be  received  by  the  under- 
signed, Town  Clerk  of  the  Town  of  The  Pas,  up 
to  2  p.m.,  October  5,  1915,  for  the  following 
works  : — 

Tender    A.— Trenching    and    laying    cast    iron    or 
steel    water   mains. 

Tender    B.— Supply    and    delivery   of   cast  iron   or 
steel   water   pipes   and    specials. 

Tender   C. — Supply   and   delivery   of   fire   hydrants 
and  valves. 

Tender  D. — Supply  and  delivery  of  vitrified  sewer 
,  pipe,    trenching    and    laying    of    same. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Engineers,  Saskatoon,  Sask.,  the 
Resident  Engineer's  office.  The  Pas,  Manitoba,  or 
the  Contract  Record's  office,  Toronto  and  Win- 
nipeg. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

H.  H.  ELLIOTT,  M.D.,  Town  Clerk, 

The    Pas,    Man. 

MURPHY    &    UNDERWOOD, 

Consulting   Engineers, 
38-39  Saskatoon,    Sask. 

(Note  that  date  of  receiving  tenders  has  been 
changed  from.  October  12,  as  advertised  in  last 
week's   issue,    to    October   5. 


Tenders  for  Construe 
tion  of  Sidewalks 


Sealed  tenders,  plainly  marked  as  to  contents 
will  be  received  by  the  undersigned,  up  to  nooi 
of  Monday,  October  4th,  1916,  for  the  construe 
tion  of  concrete  sidewalks  on  the  followinf 
streets : 

St.    Mark's   Road,    Durie   Street,   and   Jillson, 

lieresford,  Amherst,  Lee  and  Earlscourt  Aves. 
in  the  Township  of  York. 

Plans  and  specifications  may  be  seen  at  tin 
office  of  the  undersigned,  57  Adelaide  Street  E. 
Toronto. 

The  lowest  or  any  tender  will  not  necessarili 
be  accepted. 

FRANK   BARBER, 

Township    Engineer 
Toronto,   Sept.   28,   1»15.  3! 


Late  News  Items 

Bedford,  Que. 

The  general  contract  for  the  erectiot 
of  a  factory  for  the  Bedford  Manufac 
turing  Company  has  been  let  to  Graj 
&  Dunn,  14  St.  John  Street,  Montreal 
Approximate  cost,  $9,000.  Saw  and  lath< 
eciuipment  will  be  purchased  by  thi 
Manager,  F.  D.  Welsh. 

Halifax.  N.  S. 

Work  has  been  started  on  the  crcc 
tion  of  a  residence  on  Oxford  Street  fo: 
J.  H.  Rice,  198  Brunswick  Street.  TIk 
general,  masonry,  carpentry,  roofing 
plastering  and  interior  fitting  contract: 
have  been  let  to  the  Halifax  Buildinj 
Company,  110  Jubilee  Road.  Approxi 
mate  cost,  $6,000. 

Kentville,  N.  S. 

The  contract  for  the  erection  of  ai 
.\rena  has  been  let  to  J.  H.  Hicks  S 
Sons,  Bridgetown.  Fraine  construe 
tion,  paroid  roofing.  Estimated  cost 
$(i,;i00. 

Montreal,  Que. 

George  Sainson,  2136  St.  Denis  Street 
has  commenced  the  erection  of  flats  fo 
IL  Vegin,  2G32  Drolet  Street.  Estiniate< 
ct)St,  $6,000. 

E.  Cadieux,  2977a  St.  Denis  Street,  ha: 
let  the  contract  for  the  erection  of  nin( 
flats  to  X.  Charbonneau,  2977a  St.  Deni 
Street.  Brick  construction,  felt  anc 
gravel      roofing.  Approximate      cost 

$9,000. 

Orillia,  Ont. 

Burke,  Horwood  &  White,  Architects 
Ryrie  Building,  Toronto,  will  receive 
tenders  until  noon,  October  7th,  for  tin 
erection  of  a  Municipal  Building,  esti 
mated  to  cost  $30,000.  ■ 

Toronto,  Ont. 

Tenders  are  being  received  for  wirinj 
and  plastering  in  connection  with  thi 
residence  being  built  on  South  Drive  b; 
H.  G.  Clarke,  84  Highland  Avenue.  Ar 
chitect,  James  Thomson,  43  Victori: 
Street. 

Tenders  on  plumbing,  heating,  wir 
ing,  plastering  and  painting  at  the  resi 
dences  in  course  of  erection  on  Glen 
donwynne  Avenue  are  being  received  b; 
T.  M.  Arthur,  90  Pine  Crescent  Road 
Approximate  cost,  $7,000. 
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Business  Buildings  and   Indus- 
trial Plants 
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tion  and  roofing.  Approximate  cost, 
$100,000.  Equipment  will  include  one 
electric  furnace  for  manufacturing  abra- 
sives. 

Crowland  Township,  Ont. 

I'lic  contract  for  the  erection  of  a 
vinery  at  (J)ranova  Park  has  been  award- 
ed to  William  Mitchell,  lao  Aqueduct 
Street,  Welland.  Brick  construction, 
concrete  foundation,  Urantford  roofing. 
Approximate   cost,   $3,000. 

Hamilton,  Ont. 

The  masonry  contract  for  the  erection 
of  an  office  building  on  Main  Street  H. 
for  the  Mercantile  Trust  Company,  Bank 
of  Hamilton  Building,  has  been  let  to 
George  E.  Mills,  King  Street  E. 

Lachine,  Que. 

The  contract  for  scenery  and  other  art 
work  at  tlie  theatre  being  built  on  Notre 
Uame  Street  for  LaPlante  &  Boulanger, 
023  St.  Joseph  Street,  has  been  let  to 
J.  Steinsburg,  1183  St.  Lawrence  Boule- 
vard, Montreal,  and  the  marble  work  to 
Lepage  Marl)le  Works,  Ltd.,  734  St. 
Lawrence   lioulevard,   Montreal. 

Leamington,  Ont. 

Tlie  general  contract  for  the  erection 
of  a  garage  and  implement  shop  for  J. 
\V.  &  N.  Coulson  has  been  let  to  Scratch 
iV  Link,  Mill  Street.  Cement  construc- 
tion.    Estimated  cost,  $3,500. 

Levis,  Que. 

The  contract  for  remodelling  the  fac- 
tory of  M.  M.  Cote  &  Jean,  97-99  Com- 
mercial Street,  has  been  let  to  Albert 
Shaienks,  Guenette  and  Eden  Streets, 
•estimated   cost,   $4,000. 

London,  Ont. 

file  contract  for  electrical  work  at 
the  stores  being  built  on  Dundas  Street 
for  P.  B.  I'Y'tterly  and  M.  Aylesworth, 
Huron  and  Erie  Streets,  has  been  let  to 
Benson  &  Wilcox,  Dundas  Street,  and 
for  painting  and  glazing  to  Quick  &  Son. 

Montreal,  Que. 

A.  Mcrcure,  419  Labrccque  Street,  has 
coninienced  tht  erection  of  a  bank  and 
residence  on  Beaubien  Street  for  the 
Mochelaga  Bank,  St.  James  Street.  Esti- 
mated  cost,  $14,000. 

The  general  contract  for  the  erection 
of  a  store  and  Hats  on  Ontario  Street  for 
R.  Reneault,  3016  St.  Lawrence  Boule- 
vard, has  been  let  to  Louis  Penneton, 
3010  St.  Lawrence  Boulevard,  and  the 
contract  for  excavation  and  masonry  to 
J.  ().  Chapleau,  3930  St.  Dominique  St. 
Approximate  cost,  $3,500. 

In  connection  with  the  garage  being 
built  on  Ottawa  Street  or  the  Montreal 
I.iglil,  Heat  &  Power  Company,  the 
heating  contract  has  been  let  to  L.  E. 
Moulton  &  Company,  142-144  Inspector 
Street,  and  the  i)Iuml)ing  to  Hart  &  O'- 
Brien, 759  St.  Antoine  Street.  Former 
report  incorrect. 

The  general  contract  ofr  alterations  to 
a  storage  building  for  the  Imperial  Oil 
Company,  Ltd.,  91 S  St.  Patrick  Street, 
has  been  awarded  to  James  Shearer  & 
Company,  325  St.  Patrick  Street.  Esti- 
mated  cost,  $13,000. 

Ottawa,  Ont. 

In  connection  with  the  alternations 
now  being  carried  out  at  the  premises 
of  K.  E.  Powell.  290  Elgin  Street,  the 
plastering    contract    has    been    let    to    J. 


THE    CONTRACT    RECORD 

Weatherston,  the  painting  to  the  general 
contractor,  Charles  Hopewell,  7  Clemow 
Avenue,  and  the  electric  work  to  Mc- 
Callum  &  Company,  535   Bank  Street. 

Quebec,  Qua. 

The  contract  for  plumbing  and  elec- 
trical work  at  the  store  and  residence 
built  on  Canardierc  Street  by  J.  Car- 
michael,  Notre  Dame  des  Laurentides 
Street,  has  been  let  to  J.  Lajeunesse,  78 
Agnes  Street. 

The  contract  for  masonry  and  car- 
pentry in  connection  with  the  store  and 
residence  being  built  on  Fifth  Street, 
Limoilou,  for  Victor  Gigucre,  10  Gosford 
Street,  has  been  awarded  to  L.  Boivin, 
303  Richelieu  Street.  Other  contracts 
not  let. 

St.  Thomas,  Ont. 

In  connection  with  the  ofHce  building 
in  course  of  erection  on  Talbot  Street 
for  the  Huron  and  Erie  Loan  Company, 
336  Talbot  Street,  the  interior  fittings 
contract  has  been  let  to  the  Office  Spec- 
ialty Company,  97  Wellington  Street  W., 
Toronto.  Contract  for  electrical  work 
will  be  let  later. 

The  Pas,  Man. 

C.  C.  Coyle  has  commenced  the  erec- 
tion of  a  bank  and  stores  for  C.  H.  An- 
derson. Frame  construction,  concrete 
foundation. 

Toronto,  Ont. 

The  masonry  contract  in  connection 
with  the  work  shop  to  be  erected  for 
McCircgor  &  Mclntyre,  1139  Shaw  St., 
has  been  let  to  Cannon  &  Son,  75  Brock 
Avenue,  and  the  carpentry  to  Brown  & 
Cooper,  297  Carlton  Street.  Steel  con- 
struction, concrete  floors. 

The  masonry  contract  for  the  erection 
of  an  office  for  the  Campbell  Mills  Com- 
pany, 12  Monarch  Road,  has  been  let  to 
Witchall  &  Son,  156  St.  Helens  Avenue, 
and  the  carpentry  to  H.  S.  Chappie,  239 
Evelyn  Avenue.  Brick  construction,  felt 
and  gravel  roofing.  Estimated  cost,  $4,- 
600. 

Walkerville,  Ont. 

The  electrical  work  at  the  factory  in 
course  of  erection  for  the  Dominion 
Stamping  Company  will  be  done  by  the 
owners. 

Work  has  been  started  on  the  erection 
of  a  factory  for  the  Canadian  Detroit 
Lubrication  Company,  Walkerville.  The 
general,  masonry  and  carpentry  con- 
tracts have  been  let  to  Wells  &  Gray, 
Manning  House  Block,  Windsor,  the 
contract  for  steel  sash  to  A.  B.  Ormsby 
Company  Ltd.,  King  Street  W.,  To- 
ronto, and  for  corrugated  iron  work  to 
Pennington  &  Brian,  47  Sandwich  St. 
W.,  Windsor.  Approximate  cost,  $4,- 
000. 

Welland,  Ont. 

Ihe  contract  for  ironwork  at  the  of- 
fice being  built  on  Cross  Street  for  "The 
Tribune"  has  been  let  to  the  Standard 
Steel  Construction  Company.  White 
Block,  and  for  the  remainder  of  the  work 
to  V.  C.  Diffin.  Approximate  cost, 
$.S.000. 

Windsor,  Ont. 

The  general  contract  for  alterations  to 
a  store  on  Sandwick  Street  for  the 
Windsor  Record  Company,  has  been  let 
to  William  M.  Walker,  41  Jeanctte  .Ave., 
and  the  contract  for  interior  fittings  to 
Fox  Bros.  &  Company,  Ltd.,  Sandwich 
.Street  W.     Estimated  cost,  $3,000. 

P.  Harvey.  9  VVyandotte  Avenue  E., 
has   let   the   following  contracts   for  the 
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erection  of  a  store  and  apartments: — 
general,  masonry,  carpentry  and  itecl- 
woi-k,  A.  Selby,  42  Elliott  Street;  roof- 
ing, heating  and  plumbing,  Pennington 
&  Brian,  47  Sandwich  Street  W.;  plas- 
tering. O.  O.  Lockwood,  153  Goyean  St; 
painting.  Robert  W.  Holloway,  I2S 
(ilengarry  Avenue;  electrical  work,  W. 
A.  Lafave,  Bruce  Avenue.  Approximate 
cost,  $10,500. 

Work  has  been  started  on  alterations 
to  a  store  building  on  Sandwick  Street 
for  W.  C.  Kennedy,  c/o  the  Gas  Com- 
pany. The  masonry  contract  has  been 
awarded  to  George  Sewell,  219  Oucl- 
lettc  Avenue,  and  the  carpentry  to  Ur- 
gcl  Jacques,  160  Dougal  Avenue.  Ap- 
proximate cost,  $5,000. 

The  general,  masonry,  carpentry  and 
electrical  contracts  for  the  ere.ction  of  a 
garage  and  factory  addition  for  the  Kcl- 
sey  Wheel  Company  have  been  awarded 
to  Wells  &  Gray,  Manning  House  Block, 
the  contract  for  steelwork  to  T.  J.  Ean- 
son  &  Company,  Pitt  Street  E.,  and  for 
roofing  and  ventilators  to  Pennington  & 
Brian,  47  Sandwich  Street  W.  Approxi- 
mate cost,  $10,000. 


Residences 

Exeter,  Ont 

William  Fletcher,  Main  Street,  is  con- 
sidering the  erection  of  a  residence,  es- 
timated  to  cost  $3,500. 

Ford  City,  Ont. 

Ulysses  &  Reaume  are  about  to  erect 
two  residences  by  day  labor.  Brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing.     Estimated  cost,  $7,000. 

Glencolin,  Ont 

John  Gillctt,  St.  Thomas,  is  building 
a  residence,  estimated  to  cost  $3,000. 
White  brick  construction,  concrete 
foundation,  shingle  roofing. 

Highgate,  Ont 

W.  J.  Smalc  is  building  a  residence, 
estimated  to  cost  $3,000.  White  brick 
construction,   shingle   roofing. 

London,  Ont. 

W.  Davidson,  8  Bellevuc  Avenue,  has 
commenced  the  erection  of  two  resi- 
dences on  Duchess  .\venue,  estimated  to 
cost  $4,000.  White  brick  veneer  con- 
struction, concrete  foundation. 

Maisonneuve,   Que. 

Sub-tenders  for  trades  required  in  the 
erection  of  flats  are  being  received  by 
O.  Gougeon.  560  Pic  IX.  Street.  Mill 
and  encased  brick  construction,  felt  and 
gravel  roofing.     Estimated  cost,  $10,000. 

Maiden,  Ont. 

The  erection  of  a  residence  is  con- 
templated by  A.  M.  Atkinson.  .Amherst- 
burg.  Ont.  Concrete  block  construction. 
Approximate  cost.  $3,000. 

Montreal,  Que. 

L.  Charpenticr,  5403  Berrie  Street  has 
commenced  the  erection  of  two  flats  on 
Ste.  Clair  .\venue.  estimated  to  cost 
$4,000. 

Ottawm,  Ont 

B.  A.  Grison,  115  Fentiman  .\venue. 
is  building  a  residence  on  Sunnyside 
Avenue,  estimated  to  cost  $4,500.  Stuc- 
co and  double  brick  construction,  con- 
crete foundation,  shingle  roofing.  Con- 
tracts for  plastering,  painting,  heating, 
plumbing  and  electrical  work  will  be  let 
later. 

The  erection  of  a  residence  on  Sher- 
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brooke  Street  is  being  considered  by 
J.  W.  Foster,  11  Irving  Avenue.  Double 
brick  veneer  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Es- 
timated   cost,    .$5,000. 

Quebec,  Que. 

J.  Bornais,  76  Third  Avenue,  is  in  the 
market  for  all  materials  for  painting, 
plumbing  and  electrical  work  in  con- 
nection with  the  residence  erected  on 
Third    Avenue. 

In  connection  with  the  residence  built 
on  St.  Valier  Street  by  L.  St.  Michel,  199 
Ste.  Therese  Street,  quotations  are  being 
received  on  materials  for  roofing,  plumb- 
ing, heating  and  electrical  work. 

Wilfrid  Le'gare,  Ste.  Foye  Road,  Que- 
bec, is  receiving  quotations  on  all  ma- 
terials necessary  for  the  residence  now 
being  erected  on  Marie  de  I'lncarnation 
Street. 

G.  C.  Belanger,  Second  Street,  Limoi- 
lou,  is  building  a  residence  on  Third 
Avenue,  estimated  to  cost  $5,000.  Frame 
and   brick   construction. 

C.  A.  Bouret,  123  Fifth  Street,  is  build- 
ing a  residence  on  Fifth  Street,  Limoi- 
lou,  estimated  to  cost  $4,000.  Frame  and 
brick  construction,  concrete  foundation, 
felt  and   gravel   roofing^ 

Work  has  been  startW  by  Chrysante 
Jobin,  168  Latourelle  Street,  on  the  erec- 
tion of  a  brick  and  frame  residence  on 
Lockwell  Street.  Estimated  cost,  $6,000. 
Concrete  foundation,  metal  and  asbestos 
roofing. 

Wilbrod  Delisle,  158  Des  Stigmates 
Street,  has  commenced  the  erection  of 
a  residence  estimated  to  cost  $4,000. 
Frame  and  brick  construction,  concrete 
foundation,    felt    and    gravel    roofing. 

Work  on  the  erection  of  a  residence 
on  Charlebourg  Street  has  been  started 
by  A.  Drovin,  39  Sixth  Avenue,  Limoi- 
lou.  Frame  and  brick  construction,  con- 
Ocrete  foundation,  metal  and  asbestos 
roofing.     Approximate   cost,  $4,000. 

St.  Marys,  Ont. 

Work  has  been  started  by  John  A.  Mc- 
Vanuel,  Wellington  Street  S.,  on  the 
erection  of  a  residence.  White  brick 
construction,  stone  and  concrete  found- 
ation, shingle  roofing.  Approximate  cost, 
$3,000. 

R.  J.  Hine,  James  Street  N.,  has  com- 
menced the  erection  of  a  reisdence,  es- 
timated to  cost  $3,200.  White  brick  con- 
struction, concrete  and  stone  foundation, 
shingle    roofing. 

Strathroy,  Ont. 

Plans  are  being  prepared  for  a  resi- 
dence to  be  built  for  J.  R.  Alexander. 
White  brick  construction,  concrete  found- 
ation, shingle  roofing.  Estimated  cost, 
$4,200. 

Toronto,  Oet. 

W.  G.  Speirs,  34  Booo  Avenue,  is  re- 
ceiving tenders  on  plumbing,  heating, 
painting,  plastering  and  wiring  required 
at  a  pair  of  residences  now  being  built. 
Reinforced  brick  construction,  shingle 
roofing.     Estimated   cost,   $4,200. 

J.  W,  Clare,  68  Ascot  Avenue,  is  re- 
ceiving tenders  on  hot  water  heating  and 
plumbing  in  connection  with  the  resi- 
dence in  course  of  erection  at  1759  Duf- 
ferin  Street. 

Work  has  been  started  by  W.  White- 
law,  386  Indian  Road,  on  the  erection  of 
a  residence  at  29  Highview  Crescent, 
estimated  to  cost  $4,500.    Smaller  trades 


will  be  sub-let.  Brick  construction, 
shingle   roofing. 

Plans  have  been  prepared  for  a  resi- 
dence to  be  erected  at  11  Neville  Park 
Boulevard,  for  H.  B.  Jackson,  232  Beach 
Avenue.  Brick  construction,  shingle 
roofing.     Approximate  cost,  $3,000. 

Tenders  on  the  masonry  required  in 
the  erection  of  a  pair  of  residences  at  12 
Kew  Beach-Avenue  will  be  received  un- 
til October  3rd  by  A.  Pennock,  90  Waver- 
ley  Road.  Tenders  on  other  trades  will 
also  be  received — no  closing  date  set. 
Brick  construction,  shingle,  felt  and 
gravel   roofing.      Estimated   cost,   $3,000. 

Victoria,  B.C. 

All  work  in  connection  with  the  re- 
building of  the  residence  and  garage 
of  A.  J.  Woodward,  North  Quadra  St., 
will   be   done   by   day  labor. 

Windsor,   Ont. 

Work  has  been  started  by  L.  T.  Ward, 
243  Dougal  Avenue,  on  the  erection  of 
a  bungalow,  estimated  to  cost  $4,000. 
Concrete  block  and  frame  construction, 
shingle  roofing. 

Windsor,   Ont. 

E.  C.  Poisson.  18  Gladstone  Avenue. 
is  building  a  double  residence  on  Hall 
Avenue,  estimated  to  cost  $5,500.  Brick 
construction,   shingle  roofing. 

CONTRACTS  AWARDED 

Dartmouth,  N.S. 

In  connection  with  the  residence  be- 
ing built  on  Portland  Street  for  W.  C. 
Bishop,  the  contract  for  plumbing  has 
been  let  to  J.  J.  O'Toole,  129  Ochter- 
loney  Street,  the  contract  for  electrical 
work  to  W.  Dean,  Thistle  Street,  and  the 
interior  fittings  to  the  general  contrac- 
tors, Halifax  Building  Company,  23  Ver- 
non Street,  Halifax. 

Thomas  Lahey.  Water  Street,  is  build- 
ing a  residence  for  Frederick  Coombes. 
Ochterloney  Street.  Brick  and  cement 
construction.     Approximate  cost,  $10,000. 

Gait,  Ont. 

In  connection  with  the  residence  being 
built  on  Salisbury  Avenue  for  W.  Cham- 
berlain, 34  Lansdowne  Avenue,  the  con- 
tract for  painting  has  been  let  to  E, 
Rhodes,  Oxford  Street,  and  for  heating, 
plumbing  and  electrical  work  to  Isaac 
Bros.,  164  Water  Street  N. 

Hamilton,  Ont. 

Donald  C.  Wilson.  22  Gibson  .Avenue, 
has  let  the  following  contracts  for  the 
erection  of  a  residence  at  20  Fairholt 
Road: — general,  carpentry  and  roofing, 
J.  P.  Thompson,  66  Barnsdale  Street; 
masonry.  Shipley  &  Tomlinson;  plaster- 
ing, F.  J.  Bellsford,  202  Grosvenor  St.: 
painting,  F.  Andrews,  Kenilworth  and 
King  Streets;  heating  and  plumbing,  A. 
Crompton,  469  King  William  Street; 
wiring,   Gratton    Bros.,   Robinson   Street. 

The  following  contracts  for  the  erec- 
tion of  a  residence  have  been  let  by  Wil- 
liam Shiswell,  Melrose  Avenue: — ma- 
sonry, A.  Beddie,  207  Burris  Street;  car- 
jientry,  steelwork  and  roofing,  William 
Hobbs,  313  Emerald  Street  W.;  painting, 
G.  Foster,  Melrose  Avenue.  Heating, 
plumbing  and  electrical  work  not  yet 
awarded.     Approximate  cost,  $3,500. 

Work  has  been  started  on  the  erection 
of  two  residences  at  73-75  Robert  St. 
for  Takefman  &  Goldblatt,  77  Robert 
Street.  The  general,  masonry,  carpen- 
try and  roofing  contracts  have  been  let 
to    M.    Levy,    213    Park    Street    N.,    the 


painting  contract  to  D.  Levy,  213  Park 
Street  N.,  the  contract  for  heating  to 
the  Hamilton  Stove  &  Heater  Company, 
Limited,  50  John  Street  N.,  and  for 
plumbing  to  Clyde  Plumbing  &  Heat- 
ing Company,  196  York  Street.  Esti- 
mated  cost,   $5,000. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  in 
course  of  erection  at  Dunsmore  and 
Leinster  Streets  for  F.  A.  Dunlop,  991 
Barton  Street  E.: — masonry  and  steel, 
Isbister  Bros.;  carpentry  and  roofing, 
W.  Bryant,  18  Clyde  Street;  painting, 
W.  T.  Davis,  153  Rebecca  Street.  Plas- 
tering, heating,  plumbing  and  electrical 
work  not  yet  let.  Approximate  cost, 
$6,000. 

The  contract  for  carpentry,  steelwork 
and  roofing  in  connection  with  the  resi- 
dence being  built  for  William  Chiswell. 
Melrose  Avenue,  has  been  let  to  the 
general  contractor.  W.  Hobbs,  313  Em- 
erald Street  N.,  the  contract  for  paint- 
ing to  J.  Foster,  Melrose  Avenue,  and 
for  heating  and  plumbing  to  J.  M.  Lux- 
on.  607  Barton  Street  E. 

Work  has  been  started  on  the  erec- 
tion of  two  residences  on  Homewood 
Avenue  for  Williamson  &  Torrence,  469 
King  Street  E.  The  general,  masonry, 
carpentry  and  roofing  contracts  have 
lieen  let  to  W.  Beemer,  26  Smith  Ave- 
nue, the  plastering  contract  to  Hill  Bros., 
307  Emerald  Street  N.,  heating  and 
plumbing  to  J.  Hart,  1  Nightingale  St., 
and  electrical  work  to  Pottier  &  Bizley, 
273  King  Street  E.  Approximate  cost, 
$3,600. 

The  contract  for  masonry  in  connec- 
tion with  the  residences  being  built  on 
Stirton  Street  by  Bennett  &  Thwaites, 
Barton  and  Stirton  Streets,  has  been  let 
to  R.  Jones,  220  Maple  Avenue.  Brick 
construction,  concrete  block  fo.undation, 
shingle  roofing.     Estimated  cost,  $4,800. 

London,  Ont. 

Work  has  been  started  on  the  erection 
of  two  residences  for  J.  Glenn,  Black- 
friars  Street.  The  contract  has  been 
let  to  W.  Marsh,  547  William  Street. 
Brick  veneer  construction,  concrete 
foundation,  shingle  roofing.  Approxi- 
mate cost,   $4,500. 

Maisonneuve,  Que. 

The  general  contract  for  the  erection 
of  two  residences  on  Sherbrooke  Street 
for  M.  &  O.  Dufresne,  Ontario  Street, 
has  been  let  to  A.  Choquette,  170  Bour- 
lionniere  Street.  Hollow  tile  and  lime- 
stone construction,  concrete  foundation. 
Estimated  cost,  $50,000. 

Ottawa,  Ont. 

The  contract  for  electrical  work  at 
the  residence  built  for  T.  D.  McFarlane, 
:i07  Gilmour  Street,  has  been  let  to  P. 
Ackroyd,    416    Bank    Street. 

In  connection  with  the  residence  built 
for  E.  F.  Day,  240  First  Avenue,  the 
contract  for  heating  and  plumbing  has 
been  let  to  W.  Walsh,  694  Cooper  St., 
and  for  electrical  work  to  E.  G.  Tres- 
sider,   58   Fifth   Avenue. 

The  general  contract  for  the  erection 
of  a  residence  for  F.  C.  A.  Wingis,  236 
Main  Street,  has  been  awarded  to  D.  A. 
Howard,  175  Strathcona  Avenue.  Brick 
veneer  construction,  shingle  roofing, 
stone  foundation.  Approximate  cost, 
$3,700. 

Tlie  contract  for  brick  work  in  con- 
nection with  the  residence  in  course  of 
erection  on  Marlboro  Street  for  Barrett 
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FUMPS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraullcally  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps, 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON.  7  Bank  Street  Chambers 
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Bros.,  2G0  Catherine  Street,  has  been 
let  to  W.  Evans,  319  Bell  Street,  and  the 
carpentry  to  E.  Wildman,  252  Arlington 
Street.      Other   trades    not   yet   awarded. 

The  general  contract  for  the  erection 
of  a  residence  on  Clarence  Street  for 
Pierre  Delude  has  been  let  to  A.  D. 
Hudson,  Clarkestown,  Ottawa.  Brick 
veneer  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Estimated  cost, 
$3,400. 

Quebec,  Que. 

In  connection  with  the  residence  in 
course  of  erection  on  Second  Street  for 
,  N.  Ferland  Sr.,  410  St.  Francois  Street, 
the  contract  for  roofing,  heating,  plumb- 
ing and  electrical  work  has  been  award-  , 
ed  to  N.  Ferland  Jr.,  410  St.  Francois 
Street. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Scott  Street  for  R. 
Genest,  40  Cote  Ste.  Genevieve.  The 
general  and  carpentry  contracts  '  have 
been  let  to  A.  Grenier,  214  Ste.  Helene 
Street.  Brick  construction,  concrete 
foundation,  metal  and  asbestos  roofing. 
Estimated   cost,   $6,000. 

E.  Bouchard,  185  Crown  Street,  is 
building  a  residence  on  Camardiere  St. 
for  E.  Tremblay,  308  St.  Joseph  Street. 
Brick  and  frame  construction.  Esti- 
mated cost,  $5,000.  The  contract  for 
plumbing  and  electrical  work  has  been 
let  to  L.  Lajeunesse,  78  St.  Agnes  Street. 

Work  has  been  commenced  on  the 
erection  of  a  residence  on  Fourth  Ave- 
nue, Limoilou,  for  Theodule  Bernier, 
177  Eighth  Street.  The  general,  ma- 
sonry and  carpentry  contracts  have  been 
let  to  E.  Cloutier,  Canardiere  Road.  Es- 
timated cost,  $5,000. 

In  connection  with  the  residence  in 
course  of  erection  for  L.  F.  Burroughs, 
147  Maple  Avenue,  the  masonry  con- 
tract has  been  awarded  to  J.  B.  Verret 
&  Fils,  184  Third  Avenue,   Limoilou. 

Sarnia,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  on  Christina  Street  S.  for  J.  Peter- 
son, lUO  Victoria  Street  N.: — masonry, 
E.  McDonald,  174  Brock  Street  S.;  car- 
pentry and  roofing,  James  Shanks,  272 
Wellington  Street;  heating,  plumbing  and 
electrical  work,  J.  Filsinger,  144  Chris- 
tina Street  N.     Approximate  cost  $5,000. 

Toronto,  Ont. 

The  contract  for  excavation  in  con- 
nection with  the  residence  to  be  erected 
at  140  Keewatin  Avenue  by  H.  C.  Long, 
901  Traders  Bank  Building,  has  been 
let  to  Laidlaw  Bros.,  418  Balliol  Street. 
Other  trades  not  yet  awarded.  Brick 
construction.     .Approximate   cost,   $3,000. 

Windsor,  Ont. 

The  contract  for  the  erection  of  a  resi- 
dence for  J.  W.  Ward,  243  Dougal  Ave- 
nue, has  been  let  to  Ward  Bros.,  243 
Dougal  Avenue.  Work  to  be  done  by 
day  labor.  Brick  veneer  construction, 
concrete  foundation,  shingle  roofing.  Ap- 
proximate   cost,    $3,800. 

Work  has  been  started  by  L.  D.  Gal- 
loway, Victoria  Road,  Walkerville,  on 
the  erection  of  a  residence  for  Mrs.  M. 
Shafcr,  70  Crawford  Avenue.  Brick 
construction,  shingle  roofing.  Estimated 
cost,  $4,000. 


Duncan  Clark,  Glengarry  Avenue,  has 
let  the  following  contracts  in  connection 
with  the  residence  in  course  of  erection 
on  Howard  Street: — carpentry  and  roof- 
ing, Cecil  Creber,  89  Howard  Street; 
nlastering,  John  Reid,  Goyeau  Street; 
heating  and  plumbing,  Cecil  Jones,  221 
Windsor  Avenue.  Masonry  and  elec- 
trical work  to  be  done  by  owner. 


Power   Plants,   Electricity  and 
Telephones 

Beverley,   Sask. 

Tenders  on  the  construction  of  the 
West  Beverley  Rural  Telephone  Com- 
pany's system  will  be  received  until  8 
p.m.,  October  9th,  by  the  Secretary, 
Geoffrey  Mayhew.  Plans  at  office  of  the 
Secretary  and  at  the  Department  of  Tel- 
ephones,  Regina. 

Blenheim,  Ont. 

The  Town  Council  are  considering  the 
installatior^  of  an  ornamental  lighting 
systern  on  the  main  streets.  Clerk,  G. 
W.   Riseborough. 

.Godetich,  Ont 

The  Town  Council  are  considering  the 
installation  of  electric  light  and  power 
service  at  the  plant  of  the  North  Am- 
erican Chemical  Company.  Clerk,  L.  L. 
Knox. 

Liverpool,  N.S. 

Work  is  progressing  on  repairs  to  the 
electric  light  plant  for  the  Town  Coun- 
cil.    Estimated  cost,  $10,000. 

London,  Ont. 

The  Utilities  Commission  have  order- 
ed General  Manager  E.  V.  Buchanan, 
City  Hall,  to  purchase  new  transformers 
for  the  Hydro  Station.  Plans  will  be 
prepared  and  tenders  called  as  soon  as 
possible. 

Niagara  Falls,  Ont. 

The  City  Council  are  considering  the 
recommendation  of  Electrical  Superin- 
tendent G.  E.  Foster  that  incandescent 
lamps  be  substituted  for  arc  lamps  on 
Simcoe  Street.     Estimated  cost,  $4,000. 

St.  Lambert,  Que. 

The  Town  Engineer.  E.  Drinkwater, 
will  receive  tenders  until  6  p.m..  October 
4th,  for  the  installation  of  42  lamp  stan- 
dards with  about  6,500  feet  of  duplex  un- 
derground cable,  terminals,  etc. 

CONTRACTS  AWARDED 

Carleton  Place,  Ont. 

The  contract  for  the  construction  of 
the  Goodwood  Rural  Telephone  Com- 
pany's system  has  been  let  to  Dixon  & 
Gelling,  care  of  F.  Taylor,  Carleton 
Place.     Equipment  purchased. 

Dewar  Lake,  Sask. 

The  Flaxcombe  North  Rural  Tele- 
phone Company  have  let  the  contract  for 
the  construction  of  their  system  to  Kin- 
dersley  Telephone  Construction  Com- 
pany, Kindersley.  Sask.  Contractors 
will  purchase  material. 

Ottawa,  Ont. 

The  City  Council  have  let  a  contract 
tc  the  Canadian  Westinghouse  Company, 
Hamilton,  for  the  supply  of  a  switch- 
board and  apparatus  at  $11,912,  and  for 
transformers   at   $11,253. 


Miscellaneous 

Cache  Bay,  Ont. 

George  Gordon  &  Company,  Limited, 
are  in  the  market  for  two  double  cut- 
ting band  mills,  one  horizontal  resaw, 
together  with  edgers,  lath  mills,  trim- 
mers, etc.,  for  installation  at  their  new 
mill. 

London,  Ont. 

The  Albemarle  Zinc  Mining  Company 
contemplate  the  installation  of  addition- 
al crushing,  grinding  and  other  machin- 
ery at  their  plant.  President,  E.  S.  Wool- 
verton,  214  Dundas  Street. 

Niagara  Falls,  Ont. 

W.  E.  McCredie,  66  Barker  Street,  is 
in  the  market  for  brick,  ventilators, 
metal  lath,  wood  paint,  glass,  hot  air 
furnace,  all  kinds  of  lumber,  asphalt  roof- 
ing,   stable   fixtures. 

Quebec,   Que. 

Brousseau  &  Frere,  St.  Paul  St.,  arc 
receiving  quotations  on  sprinkler  sys- 
tems, vacuum  cleaners,  hot  water  boil- 
ers, steam  boilers,  hot  air  furnaces,  sky- 
lights, ventilators,  plumbing  fixtures, 
electric  and  steam  pumps,  metal  and 
gravel   roofing,    electric   light   wire. 

St.  Catharines,  Ont. 

A  by-law  has  been  carried,  providing 
for  the  granting  of  a  franchise  to  the 
Relief  Natural  Gas  Company.  Work 
will  start  at  once  on  the  construction  of 
the  company's  system,  which  is  esti- 
mated to  cost  $75,000. 

Strathroy,  Ont. 

George  Rivers  is  in  the  market  for  one 
veneer  machine,  06-inch  knife  and  other 
basket  machinery. 

Tavistock,  Ont. 

Kalbfleisch  &  Son  are  in  the  market 
for  quarter-cut  oak  trim,  quarter-cut  oak 
veneer   doors   and    cypress    sash. 

Toronto,   Ont. 

Edward  Ramage,  shipbuilder,  265  Wel- 
lington Street  W..  is  in  the  market  for 
one  punching  machine,  capable  of  punch- 
ing a  1-inch  hole  in  1-inch  plate,  and 
for  rotary  bevel  shears. 

Trenton,  Ont. 

J.  Whiteley,  Trenton,  Ont..  is  in  the 
market  for  brick,  cement,  hollow  tile, 
metal  lath,  concrete  mixers,  store  fronts, 
weather  strip,  glass — double  diamond  and 
plate,  hot  air  furnace,  all  kinds  of  lum- 
ber, fireproof  doors,  shutters,  skylights, 
ventilators,  wood  paint,  all  kinds  of 
roofing,  stacks,  woodworking  machinery. 

Windsor,  Ont. 

The  City  Council  have  decided  to  pur-  \ 
chase    one    auto    tractor    for    the    aerial 
truck  and  one  service  auto  truck.     Total 
cost    not    to    exceed    $11,000.      Clerk,    S. 
Lusted. 

CONTRACTS  AWARDED 

Quebec,  Que. 

The  Tercentenary  Commission  have 
let  the  contract  for  the  erection  of  a 
fountain  and  monument  on  the  Ronde 
de  Chaine  to  G.  Vennat  &  Company,  16 
Notre  Dame  Street  W.,  Montreal.  Work 
includes  a  pedestal  of  Stanstead  granite, 
36  feet  high,  a  statue  of  "Faith"  and  four 
large  bas-reliefs.  Approximate  cost, 
$12,000. 
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Passing  Verdicts  on  the  Insurance  of 
OflSce  Tenure 

IF  the  letters  published  in  this  issue  dealing  with 
the  suggestions  advanced  by  Mr.  J.  W.  B.  Black- 
man,  City  Engineer  of  New  Westminster,  in  our 
issue  of  September  15  may  be  taken  as  repre- 
senting even  a  fair  percentage  of  the  opinion  of 
the  municipal  engineering  profession  in  Canada,  little 
hope  can  be  entertained  of  making  a  success  of  the 
scheme  at  this  stage  of  our  history.  While  the  letters 
received  are  few  in  number,  it  is  significant  that  they 
emanate  from  men  occupying  high  positions  in  the 
profession.  The  City  Engineers  of  Montreal,  Van- 
couver and  Victoria  are  united  in  the  opinion  that  an 
insurance  of  office  tenure  is  not  feasible. 

The  feasibility  or  non-feasibility  of  a  scheme  must 
remain  an  open  question  until  it  has  been  either  put 
to  a  practical  test  or  shown  to  be  of  inherent  weakness 
in  the  fundamental  of  dollars  and  cents.  In  regard  to 
its  practical  application,  Mr.  Fellowes  expresses  doubt 
as  U)  whether  any  insurance  company  would  undertake 
the  business  for  the  profession  on  a  satisfactorj'  basis. 
Tiiis  objection  is  met — in  a  measure,  at  any  rate — by 
tiic  fact  that  a  firm  known  as  the  Official  Security 
Company,  Limited,  of  London,  England,  are  disposed 
to  lend  their  assistance  in  the  formation  of  a  Canadian 
organization — with  a  view,  of  course,  to  handling  the 
business  that  would  ensue.  The  specimen  policy  (re- 
produced in  this  issue)  forwarded  by  this  firm  to  the 
originator  of  the  scheme  is  interesting  in  the  compre- 
hensive manner  in  which  it  provides  for  the  hundred 
and  one  real  and  imaginary  difficulties  which  may  be 
conjured  up. 

Mr.  Paul  Mercier,  Deputy  Chief  at  Montreal,  asks 
whether  such  an  organization  would  not  be  derogatory 
to  the  profession.  We  think  not.  Protective  measures 
or  the  absence  of  such  are  a  matter  of  strength  and 
weakness  only.  On  the  face  of  it  it  is  more  derogatory 
to  a  profession  to  be  so  lacking  in  organization  and  in- 
fluence that  its  members  are  capsized  by  everj-  squall, 
than  it  is  to  be  protected  by  a  well-organized  body 
constituted  in  such  a  way  as  to  be  able  to  call  upon 
the  whole  profession  to  withstand  an  onslaught  upon 
one  of  its  members.  Nothing  could  be  more  deroga- 
tory to  municipal  engineers,  or  more  hurtful  to  their 
l)ride,  than  the  disgraceful  scenes  which  have  been  en- 
acted in  some  of  the  inunicipal  chambers  during  recent 
years.  It  has  not  been  an  uncommon  thing  to  find 
jicrsonal  violence  offered  the  engineer.  Vilification 
and  libel  have  been  rife.  The  manner  in  which  the 
names  of  even  past  presidents  of  the  Canadian  Society 
have  been  dragged  through  the  mud  by  way  of  in- 
spired articles  in  the  press  is  beyond  the  pale  of  de- 
cent resentment.  No;  the  enlightened  administrators 
of  the  affairs  of  the  average  town  and  city  are  not  to 
be  handled  with  white  kid  gloves. 

City  Engineer  Rust,  one  of  the  best  known  men  in 
the  profession  (and  by  the  same  token  one  of  the  most 
experienced),  tells  us  that  this  insecurity  of  tenure  will 
continue  until  the  public  is  educated  to  a  higher  appre- 
ciation of  the  services  of  the  engineer.  Doubtless  it 
will ;  but  until  some  measures  are  taken  with  a  view 
to  raising  the  status  of  engineers,  and  strengthening 
their  position  among  the  professions,  how  will  this 
ever  be  brought  about?  Time  goes  on.  and  the  in- 
tcicsts  of  Canadian  municipal  engineers  have  no  more 
protection  than  they  had  a  quarter  of  a  century  ago. 

The  proper  course  would  be  to  have  the  suggestion 
thoroughly  sifted  at  the  next  annual  meeting  of  the 
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Canadian  Society  of  Civil  Engineers.  This  is  the  view- 
entertained  by  Mr.  Archibald,  the  City  Engineer  of 
Saskatoon.  Much  valuable  time  has  been  spent  by 
the  Society  in  the  discussion  of  matters  of  far  less  vital 
moment. 

Mr.  Blackman's  scheme  may  be  practicalole  or  im- 
l)racticable — one  cannot  but  admit  that  there  are  grave 
difficulties  in  the  way  of  its  financing  and  administra- 
tion— but  there  is  a  measure  of  enterprise  and  origin- 
ality in  the  suggestion  that  will  appeal  to  those 
)'ounger  and  more  ardent  members  of  the  profession 
who  believe  that  the  strenuous  life  of  the  twentieth 
century  calls  for  "something  difTerent.'" 

■  In  this  last  sentiment  we  are  at  a  little  variance 
with  Mr.  Owen  McKay.  We  have  known  men  of  the 
aggressive  type  that  he  has  in  mind,  but  in  the  stren- 
uous competition  of  later  days  we  have  found  the 
average  young  engineer  quite  content  witli  something 
comparatively  permanent  if  the  post  is  a  half-decent 
one. 


engineering  registration,  but  we  must  confess  to  an 
appreciation  of  the  sound  common  sense  behind  Mr. 
Dodwell's  observations. 


Customs  Duty  on  Plans 

A  Winnipeg  correspondent  of  The  Contract  Re- 
cord recently  wrote  to  the  Collector  of  Customs  in 
Regina  regarding  the  entry  of  plans  for  the  erection 
of  the  Robert  Simpson  Company's  building  there.  The 
reader  will  no  doubt  be  able  to  guess  the  tenor  of  the 
reply : — 

In  answer  to  yours  of  the  18th  inst.,  I  beg 
to  say  that  the  Robert  Simpson  Company  have 
fully  satisfied  the  requirements  of  the  Customs 
as  to  entry  for  plans. 

Not   finding   this   information   sufficiently   illumin- 
ating or  satisfactory,  our  correspondent  then  wrote  to 
the  Collector  and  asked  for  the  date  upon  which  the 
entry  was  made,  in  reply  to  which  he  was  told: — 
I    beg   to    acknowledge    the    receipt   of   your 
letter  of  the  33rd  inst.     I  am  sorry  to  state  that 
I   am   unable  to  give  you   further  information. 

We  are  informed  that  Customs  officials  are  not 
allowed  to  give  out  dates,  and  that  the  only  way  in 
which  this  information  can  be  secured  is  through  Ot- 
tawa, or  from  the  local  representative  in  the  House. 
The  Dominion  representative  for  Regina  is  W.  M. 
Martin,  barrister,  of  Regina. 

There  appear  to  be  certain  branches  of  the  Civil 
Service  whose  particular  characteristic  is  that  their 
utility  leaves  off  just  where  it  is  needed. 


The  Licensing  of  Engineers 

IN  the  discussion  of  this  subject  which  has  ensued 
upon  the  publication  of  Prof.  Young's  letter  in 
The  Contract  Record  of  September  12,  a  nuinber 
of  interesting  letters  have  been  forthcoming. 
Special  attention  is  directed  to  the  cominunication  by 
Mr.  C.  E.  W.  Dodwell,  of  Halifax.  The  writer  of  this 
letter  has  had  a  long  and  useful  association  with  the 
Canadian  Society  of  Civil  Engineers,  and  he  knows 
whereof  he  speaks.  His  views  may  be  diametrically 
opposed  to  many  of  his  fellow  practitioners',  but  they 
are  all  the  more  interesting  on  that  account,  perhaps. 
Mr.  Dodwell's  letter  is  evidence  that  there  is  still 
a  faction  of  the  profession  in  Canada  which  is  suffi- 
ciently old-fashioned  to  believe  that  temporary  sacri- 
fices made  with  a  view  to  improving  the  future  status 
of  the  engineer  are  worth  while. 

For  ourselves  we  are  by  no  means  committed  to 


To  Build  or  not  to  Build 

The  Viewpoint  of  the  British  "Briikbuilder" 

THE  question  as  to  whether  or  not  building  oper- 
ations should  proceed  is  engaging  the  atten- 
tion of  interested  parties  at  the  present  mo- 
ment. In  the  early  days  of  the  war,  when 
with  our  British  self-complacency  we  imagined  that 
six  months,  at  the  most,  would  see  the  end  of  hostil- 
ities, there  was  a  pretty  generally  expressed  de.sire 
that  business  should  proceed  as  usual.  When,  how- 
ever, every  availalde  man  with  a  spark  of  patriotism 
in  his  nature  was  being  polled  for  his  country's  ser- 
vice, and  the  cry  was  for  still  more  and  more  men, 
the  Government  put  pressure  upon  local  authorities, 
urging  them  to  release  labour  and  to  save  capital  out- 
lay. This  necessarily  threw  out  of  employment  men 
above  the  fighting  age,  but  at  the  same  time  it  meant 
a  large  accession  of  men  to  the  colours.  Some  of  the 
unemployed  found  work  in  other  directions,  and  in 
the  meantime  the  younger  generation  of  architects 
joined  the  forces,  and  the  older  men  at  home  found  a 
rapidly  dwindling  list  of  clients.  Under  the  circum- 
stances, it  is  doubtfiil,  the  spirit  being  willing,  if  any 
but  the  most  generously  disposed  could  have  indulged 
in  the  luxury  of  building.  Labour  is  more  easily  dis- 
persed than  acquired,  and  the  increased  cost  of  ma- 
terial, together  with  the  difficulty  of  obtaining  regular 
supplies,  had  brought  building  almost  to  a  standstill. 
No  one  begrudged  the  Government  any  available  man. 
but  there  were  still  left  a  vast  number  of  military  in- 
eligibles,  who  were  engaged  in  the  decoration  and  re- 
furbishing of  houses.  Many  owners  of  property,  in 
order  to  keep  going  this  department  of  the  building 
trade,  went  out  of  their  way  to  find  it  work,  and  their 
action  has  proved  of  great  service,  especially  to  the 
small  builder  and  decorator  in  our  country  towns  and 
villages.  Yet  it  would  appear  that  even  he,  with  his 
depleted  hands,  is  in. danger  of  losing  such  little  busi- 
ness as  will  "keep  him  going."  The  Parliamentary 
War  Savings  Committee,  with  a  burning  desire  to 
inculcate  thrifty  habits  on  the  people,  but  with  little 
or  no  knowledge  of  special  circumstances,  and  pre- 
sumably nothing  of  special  trades,  advises  that  "no 
one  should  build  a  house  for  himself  at  this  time,"  and 
that  "decorations  and  enlargements  should  be  cut 
down  as  much  as  possible." 

Had  this  committee  sought  the  assistance  of  any- 
one connected  with  the  building  industries,  it  would 
have  known  that  advice  as  to  non-building  was  super- 
fluous, and  it  would,  further,  have  ascertained  that  the 
\ery  best  suggestion  it  could  put  forward  would  be 
that  householders  should  embrace  this  opportunity  of 
providing  labour  for  the  jobbing  builder  and  his  im- 
poverished staff.  We  are  glad  to  note  that  a  firm  re- 
monstrance on  the  subject  has  iDeen  put  forward  by 
Mr.  Ernest  Newton,  the  distinguished  President  of 
the  R.I.B.A.     He  says: — 

"At  the  first  glance  this  advice  will  .seem  admirable, 
especially  to  those  in  no  way  connected  with  building 
work ;  but  I  venture  to  think  that,  if  carried  too  far, 
it  may  have  disastrous  and  perhaps  unforeseen  effects, 
h^conomy  is  impressed  on  all  classes  of  the  community 
in  order  that  they  may  by  their  savings  help  to  pav 
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for  the  war.  A  .stronf>f  jxiint  in  our  financial  position 
is  that  even  (liirin}jf  war  time  our  industries  are  kept 
jjoinfj  so  far  as  possible,  and  thus  everyone  is  able, 
more  or  less,  to  pay  his  way. 

"To  stop  all  but  absolutely  necessary  building 
would,  no  dou])t,  keep  money  in  the  jjockets  of  those 
able  pcrhajjs  to  afford  a  modest  and  j)ru(lent  expendi- 
ture in  house  buildinj^,  decoratinj^',  and  furnishing,  hut 
it  would  entirely  deprive  of  all  means  of  livelihood  a 
very  large  number  of  pcojile  beyond  military  age  and 
with  no  aptitude  for  munition  making  or  other  definite 
war  work,  even  if  it  coidd  be  found  for  them.  These 
men  must  inevitably  become  a  burden  on  the  com- 
munity, and,  consequently,  what  is  saved  in  one  direc- 
tion is  lost  in  another.  Almost  everyone  conne<led, 
directly  or  indirectly,  with  building  work  already  finds 
his  income  greatly  reduced,  indeed  in  some  cases  the 
vanishing-point  is  almost  in  sight,  and  if  work  of  this 
nature  ceases  entirely  com])lete  ruin  is  inevitable.  It 
may  be  that  this  suggested  further  restriction  of  ex- 
])enditure  is  ab,solutely  necessary,  and,  if  so,  there  is 
no  doubt  that  the  position  will  be  faced  with  fortitude 
and  resignation.  All  I  ask  is  that  before  the  sugges- 
tion, which  will  really  have  the  force  of  a  command,  is 
made  officially  we  may  have  an  assurance  that  the 
committee  have  had  the  benefit  of  the  experience  of 
those  conversant  with  the  matter  in  all  its  complicated 
ramifications,  and  that  the  whole  matter  has  been  most 
carefulh"  considered." 


The  Royal  Institute  of  British  Architects  has  al- 
ready offered  to  give  every  possible  assistance  to  the 
Government  in  dealing  with  matters  that  come  within 
its  knowledge,  and  it  is  unfortunate  that  its  overtures 
are  ignored. 

A  Yorkshire  builder  puts  the  ca.se  even  more  em- 
phatically in  asking: — "Why  should  the  builders  l>e 
made  a  national  scapegoat?  No  one  can  speak  on 
building  values  with  greater  authority  than  I  can,  and 
I  have  no  hesitation  in  saying  that  the  very  opposite 
is  the  best  advice,  and  that  very  few  citizens  will  live 
long  enough  to  know  building  prices  generally  lower 
than  they  are  now.  True  economy  is  certainly  to 
build  at  such  a  time.  Whenever  France  and  Belgium 
require  rebuilding,  they  will  require  precisely  the  same 
materials  as  we  require  to  build  to-day;  and  with  such 
a  demand  prices  will  necessarily  ri.se.  In  Yorkshire 
we  have  been  taught  for  a  generation  before  the  hyster- 
ical shrieks  of  the  present  ephemeral  economists  not 
only  to  economise  and  save  our  money,  but  to  invest 
it  in  the  house  we  live  in.  The  consequence  is  that 
more  people  in  Leeds  and  Bradford  own  their  own 
hou.ses — the  fact  makes  them  better  citizens — than  in 
any  other  cities  of  the  size  in  the  Empire." 

Of  one  thing  we  may  be  certain :  when  the  war  has 
ended,  the  price  of  building  material  will  be  for  a  time 
almost  prohibitive,  and  the  difficulty  under  happier 
conditions  will  still  obtain  for  a  time — that  of  acquir- 
ing the  necessary  material  and  men. 


Good    Prospect   for   Immigration.— U.  S.  Looking 

to  Canada 


Tl  1 1'"  return  of  Canada  to  a  state  of  normal  biisi 
ness  activity,  indci)endent  of  war  orders,  will 
ob\i()Usly  depend  \cry  largely  upon  the  exieiu 
to  \\liich  immigration  can  be  restored  to  its 
ante-bellum  figures,  says  a  writer  in  The  l-'inancial 
Times.  Canada  has  for  some  years  past  been  adding 
to  her  population  at  the  rate  of  300,000  persons  per 
annum,  and  of  late  years  has  brought  her  industries 
alxnit  to  the  jioint  where  they  can  cope  with  the  de- 
mands arising  from  such  a  movement.  That  immigra- 
tion lias  now  l)een  entirely  cut  off,  while  we  have  lost 
through  the  movement  to  Ivurope  of  our  own  trooi)s 
the  British  and  Continental  reservists,  and  a  good 
number  of  families  pertaining  to  the  latter,  fully  a 
hundred  thousand  of  our  residents  during  the  year  of 
war.  It  will  be  a  considerable  time,  no  dotibt,  before 
we  can  look  for  the  restoration  of  the  stream  of  mi- 
grants from  luiro])e,  in  view  of  the  terrible  reduction 
of  population  now  going  on  there  and  the  fact  that 
military  activity  will  be  succeeded  there  by  a  con.sider- 
able  measure  of  industrial  activity  when  the  war  is 
over.  The  question  of  prime  interest  in  Canada,  there- 
fore, is  the  (luestion:  how  much  immigration  may  we 
expect  from  the  agricultural  sections  of  the  United 
States? 

Now  agricultural  immigration  from  the  United 
States  to  Canada  is  a  more  or  less  recent  economic 
factor  in  the  progress  of  this  Dominion,  and  it  is  gen- 
erally recognized  as  due  to  one  predominant  cause, 
namelv  the  immense  rise  in  the  price  of  farm  lands  in 
the  wheat-raising  States.  And  it  is  very  encouraging 
to  find  that  this  condition,  so  beneficial  to  Canada,  is 
being  reproduced  in  the  United  States  this  year  upon 


a  scale  perhaps  unprecedented  in  history.  The  gigan- 
tic crops  of  the  year  l'>15,  and  the  high  prices  prevail- 
mg  as  a  result  of  the  war,  are  leading  to  a  demand  for 
farm  lands  in  the  best  agricultural  areas  which,  accord- 
ing to  a  trustworthy  observer,  is  sending  up  the  price 
of  these  lands  five,  ten  and  e\  en  twenty  dollars  an 
acre  at  a  single  bound. 

The  treasurer  of  the  Minnesota  Loan  &  Trust  Com- 
l)any,  following  a  trip  through  the  harve.-^t  fields,  has 
stated  that  higher  prices  are  prevailing  in  farm  lands 
in  Minnesota,  North  Dakota.  South  Dakota.  Northern 
\\i. scon  sin.  Northern  Iowa  and  parts  of  Montana — the 
very  territory  which  has  so  largely  contributed  to  the 
immigration  of  moneyed  farmers  into  Canada  in  recent 
years, — and  that  there  i.s  an  increasing  suppiv  of 
money  available  for  mortgage  loans  on  such  property, 
which  is  a  very  important  factor  in  establishing  prices. 
This  upward  tendency  he  considers  to  be  thoroughly 
justified  by  the  value  of  the  crop  product. 

Such  a  movement  of  prices  will  inevitably  throw 
into  high  relief  the  comparatively  moderate  price  of 
good  farm  lands  in  the  Canadian  West,  and  prove  a 
potent  infiucnce  in  inducing  the  younger  and  less 
wealthy  farmer  of  Dakota  and  Minnesota  to  remove 
across  the  border.  And  be  it  remembered  that  this  is 
the  one  and  only  species  of  immigration  that  Canada 
must  of  necessity  maintain  if  she  is  to  continue  to  go 
ahead.  We  can  do  without  the  artizans  and  town- 
dwellers  generally,  and  particularly  without  the  rail- 
way navvies,  for  whose  services  we  shall  have  but  a 
limited  need  upon  the  conclusion  of  our  new  trans- 
continentals.  But  we  cannot  do  without  a  constant 
increase  in  the  producers  of  our  exportable  wealth — 
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our  wheat,  our  livestock,  our  coarser  grains  and  our 
dair)'  products.  We  must  do  everything  in  our  power 
to  make  agricultural  life  in  the  West  as  attractive  as 
possible  to  these  potential  future  citizens  who  are  be- 
ing crowded  out  of  the  wealthy  American  States;  and 


we  must  do  all  we  can  to  provide  for  them  the  same 
accommodation  in  the  way  of  mortgage  loans — pro- 
portioned to  lower  capitalization  of  their  farm  lands 
here — as  they  receive  in  the  States  from  which  they 
come. 


The  Engineer   a   Practical   Idealist 

Extracts  from  the  Presidential  Address   of  Charles   D.    Marx,  delivered  at 

the  Forty-Seventh  Annual  Convention  of  the  American  Society 

of  Civil   Engineers  in   San    Francisco  on  Sept.  16. 


LET  us  turn  in  detail  to  various  branches  of  our 
profession,  and  see  if  the  practice  of  them  is 
likely  to  be  destructive  of  idealism.  The  Mo- 
saic code  of  laws  shows  that  the  health  of  the 
Jewish  population  was  a  matter  of  such  supreme  in- 
terest that  special  legislation  on  that  subject  seemed 
warranted.  The  Greeks,  and  particularly  the  Romans, 
recognized  fully  the  moral  value  of  personal  cleanli- 
ness, but  it  has  been  left  to  our  country  to  show  clearly 
and  on  the  basis  of  scientific  study  the  interdependence 
between  sanitation  and  disease,  sewerage  and  crime. 
Munsterberg  has  said,  "Hygiene  can  prevent  more 
crime  than  any  law."  Speaking  before  the  Massachu- 
setts Conference  of  Health  Officials,  Dr.  Charles  W. 
Eliot,  president  emeritus  of  Harvard,  addressed  them, 
in  part,  as  follows :  "The  progress  of  knowledge  of 
preventive  medicine  made  during  the  past  fifty 
years,  and  in  applications  of  that  knowledge  in  social 
practice,  has  been  the  most  cheerful  phenomenon  in 
the  recent  history  of  civilization.  The  new  applica- 
tions of  physical  forces — heat,  light  and  electricity, 
which  mankind  has  learned  to  use  in  its  conflict  with 
nature — have  proved  to  be  highly  beneficient  in  the 
field  of  preventive  medicine.  Civilized  communities 
have  been  enabled  to  make  their  water  su])plies,  food 
supplies  and  drainage  systems  safe,  and  to  contend 
with  unexampled  success  against  formidable  pesti- 
lences, the  common  communicable  diseases,  and  the 
bodily  ills  which  attend  urban  life  and  the  factory 
system." 

Sanitary  Engineering  Achievement 

In  this  work  of  preventive  medicine  the  sanitary 
engineer  has  borne  his  full  share.  As  we  read  these 
inspiring  words  of  Dr.  Eliot  our  thoughts  turn  at  once 
to  that  monumental  work  in  sanitation  carried  out  on 
the  Panama  Canal  under  the  direction  of  General  Gor- 
gas,  and  with  the  hearty  co-operation  of  the  engineer- 
ing stafif.  Under  disheartening  difficulties,  and  with 
sacrifice  of  personal  comfort,  yes,  at  the  risk  of  their 
lives,  the  men  labored  who  made  the  Isthmus  a  place 
fit  for  the  white  man  to  live,  and  thereby  made  the 
construction  of  the  canal,  which  means  so  much  to 
mankind,  possible.  Honor,  deserved  honor,  has  come 
to  him  who  directed  this  splendid  piece  of  sanitary 
engineering,  but  I  desire  to  put  on  record  here  the  ap- 
preciation of  this  society  for  the  men  who  stood  by. 
Is  it  reasonable  to  suppose  that  the  engineers  who  did 
this  work,  who  made  these  sacrifices,  were  not  the 
highest  type  of  men — practical  idealists? 

We  are  called  iconoclast  engineers,  utilitarians, 
non-respecters  of  tradition,  antiquity  and  picturesque- 
ness.  Iconoclasts?  Yes ;  reformers  u:jually  are.  Util- 
itarians? That,  too,  is  an  accusation  that  we  cannot 
deny,  but  is  an  act  less  noble  for  being  useful?    Non- 


respecters  of  tradition  and  antiquity?  .^gain  we  plead 
guilty,  if  tradition  stands  for  error,  and  antiquity  for 
decay.  Destroyers  of  the  picturesque?  A  general 
denial  cannot  be  entered  against  this  charge  either, 
and  in  some  cases,  1  am  free  to  confess,  too  little  justi- 
fication can  be  shown  for  the  disregard  of  the  pic- 
turesque. This  is  a  point  I  shall  touch  upon  more 
fully  later,  but  with  special  application  to  the  cases 
cited  above  and  similar  ones,  what  is  picturesqueness 
but  the  diseased  condition  of  structures  and  their  sur- 
roundings? W^hat  is  this  vaunted  love  of  the  pictur- 
esque, in  many  cases,  but  a  selfish  and  thoughtless  ap- 
preciation of  surface  appearances?  Selfish  and 
thoughtless,  I  say,  because  the  few  are  willing  to  sacri- 
fice the  health  and  happiness  of  a  whole  community, 
perhaps,  in  order  that  they  may  feast  their  eyes  on  nar- 
now  winding  streets,  on  quaint  gables,  far-reaching 
eaves,  small,  curiously  leaded  panes  of  glass.  They 
are  taken  in  by  the  surface  appearance  of  things.  But 
little  heed  give  they  to  the  squalor  and  dirt,  the  misery 
and  sickness  existing  in  these  picturesque  quarters. 
Who,  then,  is  the  idealist — the  man  probing  into 
the  sore  which  has  so  little  surface  indication,  finding- 
its  deep-rooted  seat,  and  skilfully  using  the  knife,  or 
the  man  who,  misled  by  these  same  facts,  applies  a 
surface  dressing  and  allows  the  sore  to  eat  into  the 
body?  To  the  thinking  man  the  answer  is  simple. 
Perhaps  you  will  grant  now  that  at  least  one  branch 
of  engineering,  sanitary  engineering,  and  idealism  are 
not  only  not  incompatible,  but  that  they  are  almost  in- 
separable. And  what  I  have  shown  somewhat  fully 
for  this  branch  of  the  profession  can  be  shown  as  well 
for  the  many  other  branches. 

Irrigation  Opens  New  Territory 
Take  irrigation  engineering,  for  instance,  the  pos- 
sibilities of  which  are  only  beginning  to  be  realized 
in  this  country.  Is  it  likely  that  the  men  carrying 
out  these  works  see  in  them  but  the  piling  of  one 
stone  upon  another,  the  digging  of  so  many  feet  of 
pipe?  These  black  cast  or  wrought  iron  cylinders 
stand  for  more  than  this  to  the  true  engineer.  He 
reahzes  that  with  every  water  or  drain  pipe  well  laid 
he  is  bringing  prosperity  and  happiness,  health  and 
vigor,  where  before  existed  poverty  and  misery,  sick- 
ness and  langour.  Perhaps  the  most  wonderful  in- 
stance on  record  in  modern  times  of  the  far-reaching 
effects  of  irrigation  engineering  is  found  in  Egypt.  In 
an  article  on  the  regeneration  of  Egypt  by  the  former 
librarian  at  Stanford,  Mr.  Woodruff  (now  professor 
of  law  at  Cornell),  he  unhesitatingly  and  justly,  I 
think,  attributes  a  large  share  of  the  credit  for  this 
"new  birth"  to  the  work  of  the  English  engineers.  Mr. 
Woodruf?  says,  "The  history  of  the  English  in  the 
administration  of  Egypt  for  the  past  nine  years  is  the 
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^Vof  a  country  that  has  been  IjIccI  and  starved  almost 
beyond  resuscitation.  And  yet  there  has  been  little 
romance  in  this  restoration.  It  is  chiefly  a  story  of 
common  .sense,  honesty  and  straightforward  hard 
work." 

But  we  need  not  turn  to  foreign  countries  to  find 
work  of  the  irrigation  engineer  worthy  of  commenda- 
tion. Our  own  Reclamation  Service  has  made  a  re- 
cord of  which  we  may  well  feel  proud.  Here,  too,  the 
men,  with  loyalty  and  steadfastness,  have  given  a  ser- 
vice the  value  of  which  is  not  yet  fully  recognized. 
'J'hey  are  the  men  of  whom  Chief  Engineer  Davis 
said:  "Their  chief  tie  to  the  service  is  not  the  matter 
of  salary,  but  interest  in  their  work  and  loyalty  to  it 
and  the  belief  that  they  are  appreciated."  Again  I 
ask,  is  such  work  destructive  of  idealism?  are  such 
men  lacking  in  ideals? 

Railroads  Unite  Mankind 

In  railroad  engineering,  think  you  that  the  men 
who  through  virgin  forests  and  sandy  deserts,  through 
miasmatic  swamps  and  rocky  canyon,  across  rivers 
and  over  mountains,  carried  the  steel  bands  that  now 
tie  mankind  so  closely  together — think  you  that  these 
men  were  engaged  in  an  occupation  likely  to  kill  their 
ideals?  When  the  final  balance  is  struck,  I  warrant 
that  the  debit  will  not  be  on  the  side  of  this  grand 
army  of  peace  of  the  present,  as  compared  with  the 
armies  of  war  of  the  past  and  present,  for  deeds  of 
ideal  heroism,  self-sacrifice  and  devotion  to  duty.  It 
seems  like  carrying  coals  to  Newcastle  to  speak  in  an 
audience  like  this  of  what  the  railroads  have  done  f(jr 
all  countries — for  our  own  country  especially,  and 
^^nore  particularly  for  the  Pacific  slope.  It  was  not  so 
^.ong  ago  when  I  read  of  the  beginning  of  construction 
of  the  Trans-Siberian  Railway  which  now  unites  the 
Atlantic  and  the  Pacific  on  the  other  continent.  The 
Cape  to  Cairo  Railway,  too,  has  passed  through  the 
stages  of  its  ])reliminary  surveys  and  partial  construc- 
tion. What  centuries  of  fighting  could  not  accomplish 
these  two  roads  will  in  time  accomplish.  The  light  of 
civilization  will  be  spread  on  the  Dark  Continent,  and 
its  strong  rays  will  burst  the  fetters  and  open  the 
prison  doors  of  suffering  men  and  women  in  Russia. 
Who  then  is  destructive  of  idealism — the  man  whose 
works  are  a  means,  if  but  a  humble  one,  of  bringing 
his  fellow  beings  into  a  direct  contact  with  the  won- 
ders of  creation,  or  he  who,  enveloped  in  the  mantle 
of  exclusiveness,  bemoans  this  defiling  contact? 

Romance  of  Bridge  Building 

What  bridge  engineer  has  not  been  touched  by  the 
romance  of  his  profession?  What  engineer  has  not 
been  thrilled  by  Kipling's  story  of  the  "Bridge  Build- 
ers," where  that' master  hand  has  voiced  in  prose 
which  is  almost  poetry  the  thoughts  that  came  to  the 
engineer  as  he  viewed  his  work?  "It  was  a  long,  long 
reverie,  and  it  covered  storm,  sudden  freshets,  death 
in  every  manner  and  shai)e,  violent  and  awful  rage 
against  red  tape  half  frenzying  a  mind  that  knows  it 
should  be  busy  on  other  things ;  drought,  sanitation, 
finance;  birth,  wedding,  burial,  and  riot  in  the  village 
of  twenty  warring  castes;  argument,  expostulation, 
persuasion,  and  the  blank  despair  that  a  man  goes  to 
bed  upon,  thankful  that  his  rifle  is  all  in  i>ieces  in  the 
gun  case.  Behind  everything  rose  the  black  frame 
of  the  Kashi  bridge — plate  by  plate,  girder  by  girder, 
span  by  span — and  each  piece  of  it  recalled  Hitchcock, 
the  all-round  man,  who  had  stood  by  his  chief  without 
failing  him  from  the  very  first  to  this  last." 
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If  I  desire  to  show  that  in  still  another  branch  of 
engineering — the  one  of  river  and  harbor  improve- 
ment— there  is  nothing  destructive  of  idealism,  I  need 
not  go  far  for  an  illustrious  example.  What  James  H. 
Kads  has  done  for  the  people  living  in  the  Mi.ssissippi 
Valley  in  opening  up  the  mouth  of  the  Father  of  Wa- 
ters stamps  him  as  one  of  the  benefactors  of  mankind. 
For  years  he  labored  and  fought ;  removed  mountains 
of  obstacles,  overcame  prejudice,  malice  and  ignor- 
ance. Mr.  Corthell,  the  .staunch  friend  and  principal 
assistant  of  Captain  Kads  on  this  momentous  work, 
quotes  him  as  saying,  "I  therefore  undertake  the  work 
with  a  faith  based  upon  the  ever-constant  ordinances 
of  God  Himself;  and  so  certainly  as  He  will  spare  my 
life  and  faculties  for  two  years  more,  I  will  give  to  the 
Mississippi,  through  His  Grace  and  by  the  application 
of  His  laws,  a  deep,  open,  safe,  and  permanent  outlet 
to  the  seas." 

Art  and  the  Engineer 

I  think  enough  has  been  brought  before  you  now 
to  show  clearly  that  engineering  is  not  destructive  of 
idealism.  That  much  refuted,  there  still  remains  the 
charge  that  engineering  is  destructive  of,  or  at  least  in 
part  responsible  for,  the  decay  of  art.  I  propose  to 
show  that  this  statement  also  is  false.  Artist  and  ro- 
manticist appear  as  accusers.^  Again  they  point  back- 
ward and  say:  "See  what  the  past  has  created;  what 
have  we  that  can  be  placed  by  its  side?"  Their  eyes 
are  blinded  to  the  changed  condition  of  things.  They 
lack  the  sympathetic  understanding  of  the  complex 
problems  of  the  life  of  to-day,  and  the  materialized  so- 
lution of  these  problems  does  not  appeal  to  their  idea 
of  the  beautiful.  For  the  intelligent  enjoyment  and, 
more  particularly,  for  the  criticism  of  any  creation, 
there  is  needed  at  least  a  fair  knowledge  of  the  under- 
lying principles  of  construction,  be  that  work  a 
symphony,  a  poem  or  a  bridge.  It  is  true  that  a  sym- 
phony or  poem  appeals  much  more  readily  to  a  large 
audience  than  does  a  bridge  or  a  complicated  piece  of 
machinery ;  yet  both  the  latter  may  be  as  much  works 
of  art  as  the  former,  a  higher  degree  of  development 
of  the  intellect  being  needed,  however,  to  see  and  feel 
their  beauty.  Every  engineering  structure  is  the  ma- 
terialized idea  of  its  function.  The  ideas  underlying 
engineering  works  are  often  ideal  ones,  and  the  wprks 
themselves  therefore  can  be  idealized.  When  this  is 
done  the  engineering  structure  becomes  a  work  of  art. 

In  all  ages  that  which  mo.st  truthfully  a(W  char- 
acteristically embodied  in  itself  the  representation  of 
the  life  and  the  ideas  of  those  times  was  deemed  a 
work  of  art.  He  is  the  artist  who  expresses  most  faith- 
fully what  we  think  and  feel.  If  such  representation 
has  not  been  had  in  our  century,  it  is  not  for  lack  of 
new  ideas  and  materials  furnished  by  .science  pure  and 
applied,  but  for  the  lack  of  adequate  assimilating 
power  on  the  part  of  the  would-be  apostles  of  the 
beautiful. 

The  Artistic  in  the  Structures  of  the  Panama  Canal 

It  is  encouraging  to  note  that  our  own  government 
in  connection  with  the  structures  of  the  Panama  Caihl 
sent  the  sculptor.  Daniel  C.  French,  and  the  landscape 
architect,  Frederick  Law  Olmsted,  to  report  on  the 
artistic  character  of  the  Isthmian  structtnes  nnd  to 
make  suggestions  for  such  improvements  as  to  them 
seemed  desirable, 

"The  canal  itself  and  all  the  structures  connected 
with  it  impress  one  with  a  sense  rf  their  having  been 
Iniilt  with  a  view  strictly  to  their  utility.  There  is  an 
entire  absence  of  ornament  Jind  no  evidence  that  the 
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aesthetic  has  been  considered  except  n;  a  few  cases 
as  a  secondary  consideration.  Because  of  this  very 
fact  there  is  Httle  to  find  fault  with  from  the  artist's 
point  of  view.  The  canal,  like  the  pyramids  or  some 
imposing-  object  in  natural  scenery,  is  impressive  from 
its  scale  and  simplicity  and  directness.  One  feels  that 
anything  done  merely  for  the  purpose  of  beautifying 
it  would  not  only  fail  to  accomplish  the  purpose,  but 
would  be  an  impertinence."  Thus  spoke  the  trtie  art- 
ists. 

Is  it  Profitable  to  Beautify  Eitgineering  Works? 

Is  it  profitable  to  beautify  engineering  structures? 
Here  we  stand  before  a  momentous  question.  If  the 
answer  be  given  by  the  engineer,  or  by  one  who  holds 
that  the  status  of  a  people  is  determined  not  merely 
by  the  accumulated  wealth  of  the  nation,  the  quantity 
of  goods  produced,  and  of  articles  manufactured,  then 
it  will  be  in  the  positive,  ten  times  over.  But  if  the 
man  of  low  ideals  and  mercenary  motives  gives  an- 
swer, it  is  likely  to  be  an  emphatic  "No."  This  an- 
swer has  been  given  too  often  in  our  own  country, 
and  the  blame  for  the  deep  scars  in  the  face  of  nature, 
the  ugly  dams  and  rugged  cuts,  must  not  be  laid  on 
the  shoulders  of  the  engineer.  Where  broad-minded 
liberality  and  far-seeing  policy  govern  the  construc- 
tion of  engineering  works,  as  is  the  case  in  countries 
older  than  our  own,  thest  works  stand  as  worthy  art 
products  of  the  spirit  of  the  times  symbolical  of  the 
best  and  highest  in  the  life  of  to-day. 

Science  and  its  applied  form,  engineering,  there- 
fore, have  not  been  destructive  of  idealism,  for  in  the 
words  of  another:  "When  the  period  of  history  we 
now  call  modern  will  be  rounded  to  completeness,  all 
the  highest  and  most  sacred  human  ideals  will  not  be 
lost  or  dimmed,  but  will  become  nearer  and  more 
real,"  and  science  has  not  been  destructive  of  art  or 
beauty.  As  Emerson  says,  "Beauty  will  not  come  at 
the  call  of  a  legislature,  nor  will  it  repeat  in  England 
or  America  its  history  in  Greece.  It  will  come,  as 
always,  unannounced,  and  spring  up  between  the  feet 
of  earnest  men.  It  is  in  vain  that  we  look  for  genius 
to  reiterate  its  marvels  in  the  old  arts ;  it  is  its  instinct 
to  find  beauty  and  holiness  in  new  and  necessary  facts, 
in  the  field  and  roadside,  in  the  shop  and  mill.  Pro- 
ceeding from  a  religious  heart,  it  will  raise  to  a  divine 
use  the  railroad,  the  insurance  office,  the  joint-stock 
company,  our  law,  our  primary  assemblies,  our  com- 
merce, the  galvanic  battery,  the  electric  jar,  the  prism, 
and  the  chemist's  retort,  in  which  we  seek  now  only 
an  economic  use.  Is  not  the  selfish  and  even  cruel  as- 
pect which  belongs  to  our  great  mechanical  works — 
to  mills,  or  railways,  and  machinery — the  effect  of  the 
mercenary  impulse  which  these  works  obey?  When 
its  errands  are  noble  and  adequate,  a  steamboat  bridg- 
ing the  Atlantic  between  Old  and  New  England  and 
arriving  at  its  ports  with  the  punctuality  of  a  planet, 
is  a  step  of  man  into  harmony  with  nature.  The  boat 
at  St.  Petersburg,  which  plies  along  the  Lena  by  mag- 
netism, needs  little  to  make  it  sublime.  When  science 
is  learned  in  love,  and  its  powers  are  wielded  by  love, 
they  will  appear  the  supplements  and  continuations  of 
the  material  creation." 


floats,  which  support  them  at  the  top  of  the  water 
while  the  casings  are  being  withdrawn.  When  these 
casings  are  clamped  to  the  scow  at  the  level  of  the 
deck,  the  spuds  are  shoved  down,  raising  the  boat  and 
the  casings  with  it  until  the  latter  are  free  and  can  be 
withdrawn.  The  boat  is  then  removed  some  distance, 
the  lead  wires  carried  on  the  floats  are  connected  up, 
and  the  blast  is  fired  with  a  battery.  Dynamite  is 
carried  on  a  special  scow,  which  is  shown  in  front  of 
one  of  the  drill  boats  in  the  accompanying  photo- 
graph. This  drill  boat  carries  a  battery  of  seven  drills, 
while  the  other  is  equipped  with  a  battery  of  ten.  The 
work  on  the  Halifax  ocean  terminals  is  being  carried 
on  by  Messrs.  Foley  Brothers,  Welch,  Stewart  &  Far- 
quier,  with  Mr.  L.  G.  Fuller  as  General  Superinten- 
dent. 


Canada's   Railway   Mileage 

G.WADA'S  operating  railway  mileage  totaled 
30,795  on  June  30,  1914,  according  to  the  an- 
nual report,  recently  issued,  of  the  Dominion 
comptroller  of  railway  statistics.  This  repre- 
sents an  increase  of  1,492  miles  during  the  fiscal  year 
1914.  The  greatest  yearly  gain  from  1908  to  1914, 
inclusive,  was  in  1913,  when  2,575  miles  were  added, 
but  in  none  of  the  other  years  was  the  1914  increase 
equalled.  The  province  showing  the  greatest  gain 
was  Saskatchewan,  which  added  438  miles  and  is  now 
second,  with  5,089  miles.  Ontario  has  9,255  miles. 
Saskatchewan  passed  Manitoba  in  1912  and  both 
passed  Quebec  in  1913. 

The  foregoing  figures  cover  only  the  lines  under 
operation.  In  addition  11,472  miles  were  surveyed  in 
the  whole  Dominion  in  1914,  5,521  were  under  con- 
tract and  3,417  were  completed  but  not  in  operation. 
The  bulk  of  this  mileage  was  in  the  western  provinces. 
Alberta  had  805  miles  under  contract  and  1,189.  com - 
l)leted  but  not  in  operation,  while  the  corresponding 
figures  for  British  Columbia  vvefe  1,235  and  698;  for 
Saskatchewan,  340  and  555  and  for  Manitoba,  108  and 
134.  Ontario  rivalled  any  single  western  province, 
with  1,841  miles  under  contract  and  836  completed  but 
not  in  operation. 


TWO   drill   boats   used   in   submarine   excavation 
for  the  ocean  terminals  at  Halifax,  N.  S.,  drill 
their  holes  through  6-in.  casing  pipes,  which 
are  pulled  by  clamping  them  to  the  boat  and 
raising  the  scow  on  its  spuds.    The  charges  of  dyna- 
mite are  made  up  in  cartridges  and  lowered  to  the  bot- 
tom  of  the   holes   with    the   wires   attached   to   small 


Notable   Building   Feat 

TWO  thousand  tons  of  brick,  steel,  and  wood 
underpinned  without  accident,  damage,  or  set- 
tling more  than  1/16  in.  is  the  feat  accom- 
l)lished  recently  in  shoring  the  front  end  of  the 
Adams  Express  Company  Building,  Chicago.  This 
work  was  done  in  connection  with  the  enlarging  of 
the  basement  and  bank  floors  of  the  building.  About 
2,500  24-in.  jacks,  capable  of  lifting  five  tons  each, 
were  cut  out  and  replaced  by  20-in.  needle-beams.  A 
side  of  a  pier  was  cut  out  at  a  time  and  small  pump- 
locks  and  screws  placed  until  the  entire  pier  rested 
directly  on  the  jacks  and  drums.  Then  the  jacks  were 
removed  one  row  at  a  time  and  the  needle-beams  in- 
serted. In  order  to  take  the  load  off  the  piers  the 
contractor  shored  under  the  ends  of  the  beams  with 
five  rows  of  drums  and  screws.  The  piers  were  then 
removed  and  the  structural  steel  set  in  place.  Level 
readings  were  taken  on  the  piers  three  times  a  day 
to  keep  track  of  any  tendency  to  settlement.  In  order 
io  maintain  the  building  at  the  original  level,  men 
were  kept  constantly  turning  the  screws.  The  block- 
ing settled  8  in.  but  the  piers  have  never  been  below 
their  original  level. 
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Work  Started  on  Toronto's  New 

Union  Station 


OPl-'RATIONS  commenced  last  week  upon  tlie 
erection  of  Toronto's  proposed  three-million- 
dollar  Union  Station.     The  contractors,  the 
I'eter  Lyall  &  Sons  Construction  Company, 
Limited,  have  a  large  force  of  men  on  the  job,  and  it 
slated  that  the  work  will  proceed  during  the  winter 
lonths  and  he  pushed  aggressively  to  completion. 
The  agreement  for  the  new  building  was  entered 
into  by  the  G.  T.  R.  and  C.  P.  R.  some  two  and  a  half 
\  ears  ago.     Toronto  Terminals,   Limited,   which  was 
'  ivganized  by  the  railways,  appointed  at  its  consulting 
I  ngineers  Mr.  H.  R.  Saflford,  Chief  Engineer  of  the 
<irand  Trunk,  and  Mr.  J.  M.  R.  Fairbairn,  Assistant 
(  liicf  Engineer  of  the  Canadian  Pacific,  with  Mr.  J.  R. 
\V.  Ambrose,  Engineer  of  Grade  Separation,  as  Chief 
I  ngincer  of  the  Terminal.    Messrs.  Ross  &  Macdonald 
and  Hugh  G.  Jones  received  the  appointment  as  archi- 
•icts,  and  subsequently  they  appointed  as  their  local 
ssociate  Mr.  John  M.  Lyle,  of  Toronto. 
The  building,  which  will  be  of  stone  construction, 
IS  being  erected  on  the  south  side  of  Front  Street  on 
I  site  extending  from  Bay  Street  to  York  street.    The 
iiterior  has  been  designed  in  an  adaptation  of  Roman 
classic  architecture.     The  idea  has  been  to  secure  a 
l)eautiful  and  dignified  effect  by  the  use  of  plain  and 
simple  wall  surfaces,  and  the  sparing  use  of  ornament, 
which  becomes  dingy  and  dirty  in  a  few  years  on  a 
building  of  this  character. 

In  its  new  Union  Station  the  city  of  Toronto  will 
have  a  railway  terminal  second  to  none  on  the  con- 
tinent. In  the  design  every  comfort  and  convenience 
have  been  provided  for  the  travelling  public.  On  en- 
tering the  station  passengers  will  enter  a  large  ticket 
lobby  approximately  250  feet  by  90  feet  long.  All  the 
general  business  facilities  of  the  station  are  contained 
within  tliis  lobby.  In  the  centre  of  the  room  is  the 
Information  Bureau.  On  one  side  are  the  ticket  of- 
fices, to  the  number  of  twenty.  At  one  end  of  the 
ticket  lobby  is  the  restaurant,  and  at  the  other  end 
the  General  Waiting  Room.  Opposite  the  ticket  of- 
fices are  the  parcel  checking  counter  and  the  package 
checking  counter,  each  with  a  frontage  of  fifty  feet. 
These  are  separated  by  a  forty-foot  entrance  passage 
to  the  train  waiting  room,  which  is  reached  by  passing 
down  a  broad,  easy  ramp.  This  room,  though  limited 
m  height  by  the  elevation  of  the  tracks,  will  be  250 
loet  by  100  feet,  and  will  be  made  attractive  by  the 
nse  of  light-coloured  durable  materials,  such  as  mar- 
Me  and  glazed  terra-cotta. 


The  design  of  the  building  was  discussed  in  detail 
in  our  issue  of  May  6,  1914,  and  it  remains  only  to 
say  that  the  erection  of  the  Union  Station  is  but  a 
part  of  a  larger  scheme  which  involves  a  total  expen- 
diture of  fifteen  million  dollars.  The  greater  under- 
taking is  the  building  of  a  huge  viaduct  at  a  cost  of  . 
twelve  million  dollars.  It  is  not  expected  that  the/^ 
viaduct  will  start  for  some  little  time. 

Optimistic  word  comes  from  Mr.  C.  H.  Allen,  Gen- 
eral Manager  of  the  Peter  Lyall  &  Sons  Construction 
Company.  Mr.  Allen  states  that  within  a  month  five 
hundred  men  will  be  employed  on  the  new  station. 


i)  1  '11  ill  1 


Proposed  Union  Station.   Toronlo.    Main  Booking  Utnce. 

and  that  the  work  will  go  on,  frost  or  no  frost,  so  that 
everything  is  ready  for  the  erection  of  the  steel  super- 
structure by  the  spring. 

In  a  report  prepared  by  a  special  committee  of  the 
Structural  Association  of  San  Francisco  it  was  stated 
that  sulphur,  as  such,  will  probably  not  attack  iron  or 
steel  reinforcement  in  concrete,  but  when  oxidized  and 
in  the  form  of  H»SO«  there  is  little  doubt  as  to  its 
destructive  properties.  Corrosion  may  be  set  up  by 
^concrete  containing  coke  breeze  aggregate.  Although 
no  weakening  of  the  embedded  steel  may  be  developed 
for  years,  the  latent  danger  of  such  aggregate  is  a 
serious  matter. 
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Combined  Fire  Station  and  Recorders' 
Court  at  Maisonneuve,  Que. 


AT  the  corner  of  Notre  Dame  Street  East  and 
Letourneux  Avenue,  the  city  of  Maisonneuve, 
P.  Q.,  is  just  completing  a  combined  fire 
station  and  recorders'  court,  built  from  plans 
by  Mr.  Marius  Dufresne.  The  site  is  48  x  209i/2  feet, 
the  actual  building  being  48  x  1673/2  feet.  The  struc- 
ture has  a  very  solid  appearance,  and  has  two  or 
three  interesting  features.  There  are  a  basement  and 
two  storeys,  with  a  very  large  tower  for  drying  hose 
reels  and  for  observation  purposes.  The  foundations 
are  of  concrete ;  the  exterior  is  of  Deschambault  lime- 
stone constructed  on  a  steel  frame ;  the  mitoyen  wall 
is  of  Greendale  Rug  brick,  and  the  floors  are  of  rein- 
forced concrete. 

The  basement,  which  is  8  feet  high  and  built  be- 
low the  level  of  the  street,  is  to  be  used  for  automo- 


Police,  on  either  side  of  which  is  an  entrance,  one 
leading  to  the  fire  station  and  the  other  to  the  re- 
corders' court.  The  walls  of  the  vestibules  have  chest- 
nut wainscoting  panels.  The  Chief  of  Police's  quar- 
ters are  finished  in  oak  wainscoting  and  plaster  walls. 
Next  to  these  quarters  is  the  tQWer,  and  on  the  north 
side  lavatory  accommodation. 

A  machine  shop  occupies  the  east  side.  This  will 
1)e  equipped  with  lath  and  boring  machines,  run  by 
electricity,  a  trap  being  provided  for  lowering  heavy 
pieces  into  the  basement.  The  Judge's  room  and  wit- 
nesses' room,  with  toilet  annex,  communicate  with  the 
recorders'  court,  which  is  situated  on  the  south  side 
of  the  ground  floor.  The  court  room  has  chestnut 
wainscoating  panels,  with  painted  plaster  above  this. 
The  walls  are  of  panelled  plaster  with  plaster  cornices 


Fire  Station  and  liecorders'  Court,  Maisonneuve,  Que. 


bile  repairs.  The  tower,  which  is  in  the  centre  of  the 
building,  commencing  in  the  basement  and  rising  87 
feet  above  the  street  level,  is  in  the  form  of  an  open 
square  18  feet  wide  on  each  side,  and  is  constructed 
to  a  height  of  67  feet  from  the  street  level,  when  the 
observation  portion  commences.  This  portion  is 
reached  from  the  hose  tower  by  means  of  a  ladder. 
The  observation  roof  is  supported  by  eight  limestone 
pillars,  a  parapet  running  round  the  observation  tower. 
The  entire  tower  is  made  of  limestone,  faced  on  the 
interior  with  white  enamelled  brick. 

The  space  for  the  motor  fire-fighting  apparatus  is 
in  the  front  section  of  the  ground  floor,  the  main  en- 
trance, on  Notre  Dame  Street  East,  being  through  wide 
doors  with  automatic  springs.  This  space  is  56  x  44 
feet.  A  part  of  the  same  floor  is  occupied,  on  the 
Letourneux  Avenue  side,  by  offices  for  the  Chief  of 


in  old  ivory  colour.  At  the  far  end  are  the  prisoners' 
cells,  four  on  the  ground  floor  and  six  on  a  mezzanine 
floor.  These  have  lavatory  accommodation,  with  auto- 
matic taps,  all  the  plumbing  being  enclosed,  so  that 
it  cannot  be  tampered  with.  The  entrance  to  the  cells 
is  on  Letourneux  Avenue,  where  there  is  also  a  watch- 
man's office.  On  the  other  side  of  the  cells,  next  to 
the  mitoyen  wall,  is  a  police  patrol  garage,  which  is 
reached  from  Letourneux  Avenue  by  a  passage  22 
feet  wide  and  48  feet  long.  Communication  with  the 
l)asement  from  the  ground  floor  is  by  two  stairways, 
one  in  a  corner  of  the  tower  and  the  other  in  front  of 
the  prisoners'  cells. 

The  second  floor  is  devoted  to  dormitories,  gym-  , 
nasium    and    shower-baths.      Immediately    facing   the' 
front  of  the  building  are  toilet  rooms  for  officers,  and 
behind   are   the    firemen's   dormitories,   46   x   30   feet. 
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Leading  off  from  these  on  either-side  are  exterior  ter- 
races, 6  feet  wide,  with  parapfls  of  limestone.  On 
the  east  side  are  the  shower  baths,  toilets,  and  a  sky- 
light to  give  light  to  the  machine  shop  below.  A 
passage-way  alongside  the  shower-baths  leads  to  the 
gymnasium,  on  the  side  of  which  are  further  exterior 
terraces.  At  the  extreme  end  are  toilets  for  officers, 
and  an  additional  terrace.  The  dormitories  have  Ter- 
razzo  floors,  enamelled  brick  walls,  and  plastered  ceil- 
ings. In  the  toilets  the  wainscoatings  are  of  marble, 
with  enamelled  brick  above  to  the  ceiling,  which  is  of 
l)laster,  while  in  the  gymnasium  the  walls  are  of  enam- 
elled l)rick  and  -the  ceilings  of  plaster.  The  flat  roof 
is  of  asphalt  mastic  cement. 

Most  of  the  work  was  carried  out  by  Mr.  C.  La- 
longe,  Maisonneuve.  The  concrete  foundations  were 
constructed  by  day  work.  Mr.  1.  AUard,  Montreal, 
supplied  the  windows  and  doors;  I^ymburner,  Lim- 
ited, Montreal,  the  special  apparatus  for  opening  the 
front  doors  and  the  suspension  for  drying  the  hose 
in  the  tower ;  and  Webster  &  Sons,  I^imited,  Montreal, 
the  Greendale  Rug  brick.  The  following  were  the 
sub-contractors:  electrical  work,  Canada  idectric  Com- 
pany, Montreal ;  mastic  cement,  F.  Simms,  Montreal ; 
l)rick-\vork,  J.  A.  Savard,  Montreal ;  steel  structure. 
Dominion  Bridge  Company,  Machine;  plumbing  and 
heating,  Caron  &  Surprenant,  Maisonneuve ;  iron 
work,  Canadian  Architectural  Ironworks,  Montreal; 
plastering  and  glazing,  D.  Lalonge,  Maisonneuve;  til- 
ing and  marble  work,  Lepage  Marble  Works,  Mon- 
treal. 


IN  the  recent  excavation  for  the  foundations  of  the 
new  buildings  of  the  I'hoenix  y\ssin-ance  Com- 
l)any  in  King  William  Street,  near  old  lAindon 
liridge,  niunerous  Roman  remains  possessing  a 
high  degree  of  interest  to  antiquarians  were  brought 
to  light.  The  excavations  extended  considerably  be- 
low the  basement  of  the  old  structure,  which  was  only 
10  feet  beneath  the  paveinent  level,  and  it  was  on  dig- 
ging down  to  a  further  dei)th  of  five  feet  that  the  ui)i>er 
surface  of  the  deposits  was  reached.  Most  of  these 
relics  were  present  in  strata  of  earth  from  three  to  five 
feet  in  thickness,  and  were  distributed  fairly  evenly. 
At  the  same  time  a  number  of  j)its  were  revealed  which 
had  evidently  been  dug  by  the  Roman  builders  for  the 
purpose  of  obtaining  brick,  earth,  and  gravel.  The 
relics  consist  in  the  main  of  Roman  ])ottery  fragments, 
such  as  dishes,  cups,  and  bowls  of  glazed  Sainian 
ware,  and  numerous  coarse  vessels  of  unglazed  earth- 
enware in  the  shape  of  "amphorae"  and  "mortaria" 
for  storing  liquids  and  for  cooking  purposes.  Hardly 
a  single  piece  was  found  to  be  intact,  but  several  had 
only  sustained  slight  damage,  and  these,  as  well  as 
the  fragments  of  others  which  were  in  a  more  serious 
condition,  have  been  put  together  so  that  many  almost 
comi)lctc  si)ecimens  are  the  result.  The  portion  of  the 
city  in  which  these  relics  were  found  was  probably  the 
earliest  area  occupied  by  the  Romans,  and  tiie  inter- 
esting suggestion  has  been  made  that  they  belonged 
to  the  fort  constructed  on  the  north  bank  of  the 
Thames  in  the  year  43  A.D. 


What  is  probably  the  long  distance  record  in  plac- 
ing concrete  by  the  pneumatic  method,  was  made  re- 
cently in  connection  with  the  Mile  Rock  tunnel  work 
in  San  Francisco  Bay,  when  the  mix  was  conveyed 
2,805  ft.  through  a  6-in.  pipe.  The  air  compressor 
capacity  installed  was  1,200  cu.  ft.  a  minute,  and  the 
receiver  pressure  was  kept  at  about  115  lbs.  the  sq.  in. 


Method    of   Striking    Off    Wide    Concrete 

Street  Pavements  and  Those  Having 

a  Varying  Grown* 

SOMETIMES  a  contractor  is  called  upon  to  place 
concrete  pavement  on  a  short  stretch  of  very 
wide  pavement  where  the  construction  of  a  sat- 
isfactory strikcboard  to  span  the  full  width 
would  cost  more  than  the  size  of  the  job  warrants. 
An  instance  of  this  kind  occurred  at  Chrismann,  III., 
where  the  following  method  was  successfully  used. 
The  plan  may  be  easily  modified  if  necessary. 

Assume  the  pavement  to  be  either  one  or  two- 
course  construction,  reinforced,  and  with  steel-pro- 
tected joints  placed  from  25  to  30  ft.  apart.  Figure  1 
assumes  the  pavement  completed  to  the  joint  at  AF, 
the  installation  bar  removed  and  mixer  in  the  position 
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u 

Uixer 


position  of  next 
joint 


€ 
Ftg.  1. 

M,  work  progressing  in  the  direction  shown  by  arrow 
C.  At  the  points  D  and  E,  midway  between  the  joint 
AF  and  the  position  of  the  next  joint  BG,  stretch  a 
string  from  curb  to  curb.  Drive  a  row  of  2  x  2-in. 
oak  stakes  of  correct  length  (depending  on  the  kind 
of  subgrade)  along  the  line  DE  and  spaced  5  ft.  apart. 
centre  to  centre.  Drive  these  stakes  with  their  top  2 
ins.  above  the  grade  of  the  fini^lBP^Mvement  as  de- 
termined by  the  use  of  a  set  *' In  «#  sighting  T'S. 
The  amount  that  the  fffp  if  utre  T  must  be 

dropped  in  order  to  set  the  stakes  at  the  proper  ele- 
vation for  each  point  can  be  calculated,  or  obtained 
by  stretching  a  chalk  line  from  end  to  end  of  one  of 
the  installation  bars  provided  for  the  job,  first  measur- 
ing from  the  line  to  the  centre  of  the  bar  to  see  that 
its  crown  is  correct 
from   the  line  to  the 

These  ordinates  plus  2  ins.  must  be  subtracted  from 
the  amount  of  the  crown  and  this  remainder  used  as 
a  guide  to  set  each  stake  to  the  proper  elevation.  Set 
the  two  stakes  next  to  the  curb  at  D  and  E  first,  at 


^)i4g^{{en   measuring  ordinates 
bat^'evCTy  ir  ft.  along  the  line. 


.=^ 


r  ?ii 
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Pl«.  2. 

the  proper  elevation,  and  use  them  to  support  the  two 
plain  sighting  T's  when  setting  each  of  the  other  T's 
in  the  line  DE.  Fig.  2  suggests  the  construction 
for  the  centre  T.  which  will  allow  the  top  to  be 
dropped  the  predetermined  amount  for  setting  each 
stake. 

Having  driven  this  line  of  stakes  to  the  proper 
elevation,  proceed  to  place  the  first  course  of  concrete 
and  reinforcement,  carrying  it  several  feet  past  the 
line  of  stakes  toward  BG.  This  first  layer  will,  of 
course,  be  kept  down  below  the  tops  of  the  stakes  an 
.amount  equal  to  2  ins.  plus  the  thickness  of  the  wear- 
ing course.  If  the  workmen  are  not  expert  at  levelling 
*By  H.  Colto  Campbell  lo  KnrtnMrinr  and  CoatnctiDr 
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off  the  concrete  it  will  be  of  advantage  to  drive  as 
many  stakes  as  are  necessary  in  the  area  ADEF  to  be 
used  simply  as  a  guide  to  placing  the  concrete  to  the 
]jroper  thickness.  These  of  course  can  l^e  pulled  out 
as  concrete  is  placed. 

Across  the  top  of  the  stakes  in  the  line  DE  nail 
2  X  4-in  lumber  with  the  4-in.  side  flat.  It  is  prefer- 
able to  use  2  X  4's  of  a  length  equal  to  one-half  the 


4   K\ 


U-— -*-,' !f?l  Distance  between  ipints  f  6' 

i./-t--y  I''-  ""     


'■•I' Pipe  bent  and  bolted  on. 


Fig.  3. 

width  of  the  street,  as  the  long  pieces  will  curve  more 
readily  to  the  crown  of  the  street  than  will  shorter 
ones.  A  lap  joint  should  be  made  over  a  stake  to 
make  close  joints  over  which  the  strikeboard  will  ride. 
Next  commence  placing  the  top  course  at  one  side 
of  the  pavement,  say  at  AD,  striking  ofl:',  as  placed, 
from  AD  to  FE.  Fig.  3  shows  the  type  of  strikeboard 
which  will  be  used.  The  operation  of  striking  off  is 
as  follows :  One  man  holds  the  strikeboard  at  the  B- 
end  (Fig.  1)  and  stands  facing  the  joint  AF,  working 
the  straightedge  with  both  hands.  Another  man  stand- 


■'Sideforms 


Fig.  5. 


ing  at  the  right  of  the  joint  AF,  and  facing  the  curb 
AD,  works  the  straightedge  with  one  hand.  The 
straightedge  is  given  a  sawing  motion,  backward  and 
forward,  at  the  same  time  it  is  being  moved  ahead 
towards  FE.  As  the  workman  at  the  A-end  is  always 
walking  backward,  his  tracks  in  the  concrete  will  be 
filled  in  by  the  material  being  struck  off. 

Two  men  spreading  concrete  from  the  bucket  also 
keep  the  material  correctly  distributed  in  front  of  the 
straightedge  and  care  must  be  exercised  to  see  that 
there  is  always  a  small  surplus  heaped  against  the 
board,  sufficient  to  fill  in  all  low  places.     Note  that  as 
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the  "screed"  is  nailed  to  the  top  of  the  stakes,  which 
are  driven  to  2  ins.  above  grade,  its  lower  face  is  above 
the  surface  of  the  pavement  and  therefore  does  not 
tend  to  form  a  line  of  weakness  in  the  pavement  such 
as  would  be  caused  if  it  were  allowed  to  be  embedded 
v\ith  its  top  face  level  with  the  surface. 

Assume  that  the  area  ADEF  has  not  been  struck 
off.     Next  place  concrete  to  within  2  or  3  ft.  of  BG, 


then  place  the  joint  with  its  installing  bar  (joint  hav- 
ing been  prepared  as  noted  below)  and  place  concrete 
for  the  entire  thickness  of  the  pavement  and  rein- 
forcement 2  or  3  ft.  past  the  joint.  Strip  off  the  in- 
stalling bar  and  strike  off  the  pavement  as  before,  re- 
versing  the    strikeboard,    end    from    end,    resting   the 
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notched  end  on  the  "screed"  and  the  other  end  on  the 
joint,  taking  care  to  see  that  the  footmarks  of  the  men 
working  the  end  of  the  board  at  DE  are  always  filled 
up. 

Very  particular  care  should  be  exercised  by  the 
workmen  to  see  that  footmarks  in  the  top  surface  are 
completely  filled  with  good  dense  concrete  and  not 
with  fine  "soup"  and  water.  If  the  latter  happens 
there  is  a  likelihood  that  a  small  pocket  will  be  left  in 


Fig.  6. 

the  surface  at  these  places  when  the  water  evaporates. 
Even  if  this  is  not  the  case,  the  fine  material  at  this 
spot  will  not  wear  as  well  as  the  remainder  of  the 
jiavement  and  later  may  cause  a  hole  to  develop. 

After  the  section  is  struck  oflf  the  "screed"  and 
stakes  are  removed  by  a  man  working  from  a  bridge, 
the  holes  are  filled  and  the  surface  levelled  off,  if  neces- 
sary, with  a  small  straightedge  about  5  ft.  long. 

If  the  width  of  the  street  and  the  size  of  the  job 
do  not  warrant  the  construction  of  a  bridge  to  span 
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the  whole  street,  1  x  12-in.  boards  may  be  placed 
along  the  centre  line  to  support  the  ends  of  two 
bridges,  each  half  the  width  of  the  street  in  length. 
These  1  x  12-in.  boards  should  be  cut  to  about  6-ft. 
lengths  so  that  as  the  bridges  are  alternately  moved 
ahead  they  can  be  removed  and  any  marks  left  by 
them  floated  out  at  once.    ■ 

Fig.  4  shows  a  means  of  stiffening  the  felt  filler  of 
the  joint  at  the  centre,  ends,  quarter  points  and  other 
places  if  necessary,  of  the  pavement,  so  that  it  will 
bear  the  weight  of  the  strikeboard  without  sagging. 
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Tlie  i)iece.s  cjf  lath  shown  should  be  wired  tightly  to 
the  felt  and  fit  snugly  up  against  the  lower  edge  of 
the  plates.  In  addition,  the  protection  plates  should, 
of  course,  be  made  to  conform  exactly  to  the  proper 
crown  e)f  the  pavement  and  should  be  wired  together 
at  the  top  edges  with  No.  16  gauge  malleable  iron  wire 
every  12  ins.  along  their  length. 

The  above  described  method  is  ap])licable  to  any 
width  of  pavement.  The  method  described  below  is 
applicable  to  pavements  up  to  about  35  ft.  in  width, 
and  is  especially  applicable  to  those  pavements  which 
are  laid  out  with  a  variable  crown — that  is,  pavements 
in  which  the  crown  increases  from  summits  to  inlets 
in  order  to  provide  for  gutter  drainage  where  the 
ground  is  flat  and  the  centre  line  of  the  pavement 
must  be  given  a  flat  grade. 

Before  placing  concrete  a  line  of  stakes  is  driven 
along  the  centre  line  of  the  pavement  4  x  5  ft.  apart 
with  the  top  of  the  stakes  2  ins.  above  the  top  .-surface 
of  the  finished  pavement.  Concrete  with  reinforce- 
ment is  then  placed  to  approximately  the  proper  thick- 
ness and  a  2  X  4  lightly  nailed  to  the  top  of  the  stakes 
as  in  the  foregoing  method  described. 

Fig.  5  shows  a  strikeboard  cut  to  conform  to  the 
pavement  crown  as  noted  below,  for  use  if  the  pave- 
ment is  not  provided  witli  curbs  where  the  side  form 
can  be  used  to  guide  the  outer  end  of  the  strikeboard 
and  the  2x4  mentioned  above  is  used  to  guide  the 
inner  end. 

If  curbs  are  provided  and  are  such  that  the  ex- 
posure of  the  curb  face  varies  from  summits  to  'nlets, 
another  guide  strip  placed  at  the  gutter  similar  to  the 
centre  guide  strip  as  shown  in  Fig.  6  must  be  used. 
This  strip  must  be  set  on  a  Hne  parallel  to  the  grade 
of  the  gutter.  The  strikeboard  shown  only  strikes 
one-half  of  the  pavement ;  two  such  strikes  may  be 
used  or  one  used  on  each  side  of  the  pavement  alter- 
nately. The  strikeboard  should  be  worked  with  a 
sawing  motion. 

For  pavement  with  a  variable  crown  having  a  mix- 
imum  crown  at  inlets  and  a  minimum  crown  at  sum- 
mits, the  strikeboard  should  be  cut  to  the  average 
crown  of  the  pavement.  Running  the  outer  end  of  the 
strikeboard  on  the  guide  strip  set  parallel  to  the  gutter 
grade  will  take  care  of  the  variable  crown.  Likewise 
the  protection  plates  and  installing  bar  for  these  pave- 
ments should  be  given  the  average  crown.  The  in- 
stalling bars  and  jilates  should  be  ordered  in  two  Sec- 
tions, each  section  being  of  a  length  equal  to  one-half 
the  width  of  the  pavement.  A  connection  for  hinging 
the  two  half  installing  bars  together  is  easily  made  by 
bolting  a  3/2  X  Ij^  X  8-in.  strap  to  one  installing  bar 
as  shown  in  Fig.  7.  The  bars  are  connected  after  the 
joint  is  assembled  in  each  and  the  bars  placed  in  posi- 
tion by  inserting  a  pin  through  the  other  bar.  Enough 
space  must  be  provided  between  bars  at  A  to  allow 
for  setting  the  ends  of  each  joint  at  the  proper  eleva- 
tion. 

I>2ach  installing  bar  is  supported  at  the  centre  by 
a  device  shown  in  Fig.  8,  which  can  be  made  by  any 
blacksmith  at  a  small  cost. 

When  ready  to  remove  the  installing  bars,  remove 
the  nut  and  pull  the  frame,  consisting  of  the  two  Vi-in. 
bolts  and  cross  bar.  The  clamp  remains  on  the  in- 
stalling bar.  The  holes  left  by  pulling  the  bolts  are 
filled  with  concrete  and  floated  over. 

This  method  satisfactorily  solves  the  problem  of 
striking  oft'  a  concrete  pavement  with  a  variable 
crown. 


Method  Employed  in  Lowering  Water 
Intake  Pipe  through  Ice 

-A  somewhat  novel  method  employed  in  I..«c.iiij; 
the  water  supply  intake  pipe  into  the  waters  of  Cedar 
Island  Lake,  at  Gilbert.  Minn.,  last  winter  is  described 
by  a  correspondent  of  Engineering  and  Contracting. 
The  city  is  installing  a  filtration  plant  and  it  wa.s 
thought  be.st  to  lower  the  raw  water  intake  during  the 
winter.  The  work  was  started  during  February  and 
after  much  sounding  the  right  depth  of  water  was 
found  at  about  800  ft.  from  shore.  The  ice  was  atK>ut 
3  ft.  thick.  A  trench  was  cut  through  the  ice  to  a 
uniform  width  of  2  ft.  The  pipe  was  rolled  to  the 
edge  of  the  trench.  A  staging,  such  as  illustrated 
herewith,  was  erected  every  35  feet,  round  stringers 
were  placed  cross-wise  of  the  trench  and  the  pipe  was 
rolled  upon  them.  The  pipe  employed  is  10  ins.  in 
diameter  and  is  coated  with  a  Matheson  coating.  It 
came  in  20  ft.  lengths  with  screw  joints,  and  a  flange 
joint  every  100  ft.  A  circular  band  of  I  in.  strap  iron 
was  pas.sed  around  the  pipe  at  each  staging  and  the 
lowering  chain  was  engaged  in  a  hook  at  the  upper 
I)art  of  this  band.  The  chain  was  pulled  taut  and  slip- 
ped in  the  slot  of  the  angle  iron  shown  in  the  sketch. 

Owing  to  the  fact  that  two  windblowers  were  at- 
tached at  the  off-shore  end  of  the  pipe  a  tripod  and  a 
5-ton  block  and  chain  were  erected  over  that  end.  and 
two  snub  ropes  were  also  used  to  kee|>  the  wind- 
blowers  perpendicular.    Three  men  were  used  at  each 


Sketch  itlustrating  metliod  of  lowering  water  Intake  pipe. 

staging,  one  to  work  the  angle  iron  and  the  other  to 
operate  the  lever. 

The  night  before  the  pipe  was  lowered  the  stringers 
were  removed  and  the  pipe  was  allowed  to  fill  with 
water  so  that  it  would  go  down  when  the  chains  were 
slackened.  The  next  morning  the  lowering  began.  A 
foreman  stood  at  one  end  of  the  line  with  a  megaphone 
and,  at  the  word  from  him.  each  man  at  an  angle  iron 
allowed  the  chain  to  slip  down  two  links.  In  this 
way  the  entire  pipe  line  was  lowered  at  the  same  time 
and  it  was  not  given  a  chance  to  sag.  The  shore  end  - 
had  to  go  down  about  2  ft.  while  the  off-shore  end 
had  to  go  down  about  30  ft.  .-^s  the  shore  end  went 
down  the  chains  slackened  as  the  pipe  reached  the 
bottom  and  sunk  into  it.  In  three  hours  from  the  be- 
ginning of  the  lowering  operations  every  chain  was 
unfastened  and  pulled  up.  The  pipe  sunk  about  1  ft. 
into  the  sandy  bottom  within  two  weeks,  after  it  was 
lowered. 


Major  G.  T.  Hurst,  M.S.A.,  of  the  3rd  (Natal) 
Mounted  Rifles,  Durban,  has  returned  to  England 
from  late  German,  now  British  South-West  Africa, 
where  he  was  engaged  with  his  regiment  in  assisting 
General  Botha  to  alter  the  colour  scheme  of  the  map. 
"His  criticism  on  the  architecture  there,  where  it  ex- 
isted, is,"  says  the  Society  of  .\rchitects'  Journal,  "that 
it  is  too  awful  for  words,  and  typifies  the  coarseness 
and  aggressiveness  of  the  German  colonial  character 
— swinish,  with  hardly  a  redeeming  feature." 
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An  Opportunity  for  Municipal  Engineers 

Editor,  The  Contract  Record: 

During  the  lull  in  constructional  operations  municipal 
engineers  might  give  some  time  to  the  re-organizing  of  their 
maintenance  departments  with  a  view  to  producing  sane 
economy.  Generally  there  is  plenty  of  room  for  obtaining 
useful  statistics  from  the  Garbage  and  Health  Departments. 
The  cost  of  work  could  be  examined  into,  and  possible  re- 
ductions considered. 

With  the  co-operation  of  the  Treasurer  the  municipal 
engineer  could  also  find  out  what  assets  a  city  had  on  its 
hands  in  the  way  of  improvements  and  other  undertakings 
carried  out  for  the  city  or  town.  These  assets  should  be 
thoroughly  overhauled,  and  all  the  work  should  be  re-sur- 
veyed and  valued  so  that  the  city  would  know  that  the 
assets  were  absolutely  up-to-date.  In  most  cases  the  assets 
are  underestimated,  and  some  are  omitted  entirely. 
Yours  truly, 

J.  W.  B.  BLACKMAN.* 
New   Westminster,   B.C., 

September  29,   1915. 

The  Insurance  of  Office  Tenure 

Details  of  Operation  in  England 

Editor,   The   Contract   Record: 

While  I  agree  that  conscientious  officials  in  some  towns 
and  cities  in  Canada  should  have  a  measure  of  protection, 
it  seems  to  me  that  Mr.  Blackman's  scheme  opens  up  a  very 
big  question — one  which  requires  fuller  explanation.  In  my 
opinion  it  would  be  difficult  to  bring  such  a  scheme  to  a 
successful  issue,  and  it  would  be  hard  work  to  draw  up 
conditions   that  would  meet  every   case. 

Mr.  Blackman  states  that  the  insurance  plan  has  been 
successful  in  England.  In  Canada,  of  course,  conditions  are 
entirely  different.  Perhaps  Mr.  Blackman  could  furnish  The 
Contract  Record  with  full  particulars  of  the  scheme  as  car- 
ried out  in  England.  These  might  then  be  discussed,  and 
provide  some  sort  of  basis  to  work  upon.* 
Yours  truly, 

GEORGE  REAKES, 
(Town  Engineer,  Beaconsfield.) 
Beaconsfield,   Que.,   Sept.  29,   1915. 
*        *        * 

Conflicts  with  Charter  Powers 

Editor,  The   Contract   Record: 

I  have  read  with  considerable  interest  the  suggestions 
regarding  the  proposed  insurance  of  office  tenure.  The  pre- 
sent charter  powers  issued  by  all  cities  and  municipalities 
enable  them  to  employ  and  dismiss  at  pleasure.  The  one 
month's  notice  which  they  are  required  vo  give  applies  to 
city  engineers,  their  subordinates,  and  the  general  rank  and 
file  throughout  a  municipal  organization. 

I  do  not  think  that  any  company  would  undertake  in- 
surance in  a  manner  financially  advantageous  to  those  seek- 
ing  it.     If   the   proposition   were   at   all    feasible   under   the 

*  Mr.  Reakes'  suggestion  is  met— in  part,  at  any  rate— by  the  Bpecimen 
policy  published  on  page  1011  of  this  issue.— Editor. 


charter  powers  to  which  I  have  referred  I  feel  confident 
that  there  are  live  insurance  men  who  would  be  glad  to 
promote  such  a  scheme  as  you  suggest. 

I  am  not  one  to  throw  cold  water  on  any  scheme  likely 
to  secure  to  engineers  the  advantages  you  have  discussed, 
for  I  fully  realize  the  unsatisfactory  relation  existing  between 
municipal  engineers  and  their  councils;  they  have  no  security 
for  their  services,  and  they  are  subject  more  or  less  to  the 
wishes  of  elected  representatives  of  the  people  who  at  best 
are  only  in  temporary  control.  At  the  same  time  I  cannot 
see  that  it  would  be  wise  or  profitable  to  bring  forward  a 
matter  of  such  importance  as  the  insurance  of  office  tenure 
unless  there  were  a  good  fighting  chance  of  carrying  it  to 
a  successful  issue. 

Yours  very  sincerely, 

F.  L.  FELLOWES 
(Supervising  City   Engineer,   Vancouver.) 
Vancouver,  Sept.  29,  1915. 


A  Matter  for  the  Canadian  Society 

Editor,  The  Contract  Record: 

The  letter  relating  to  the  Insurance  of  Office  Tenure,  and 
also  the  editorial  comment  in  your  issue  of  September  15, 
are    suggestive    of   discussion. 

As  you  point  out  in  your  editorial,  the  details  in  con- 
nection with  Mr.  Blackman's  scheme  would  have  to  be 
worked  out  very  carefully.  Putting  myself  in  the  place  of 
the  employer,  I  can  see  so  many  ways  in  which  any  action 
involving  the  dismissal  of  an  employee  can  be  reasonably 
justified  that  it  seems  almost  impossible  to  frame  regulations 
that  would  be  generally  satisfactory.  It  appears  that  each 
case  of  dismissal  would  have  to  be  investigated  by  an  official 
from  the  guarantee  company — a  man  competent  to  judge  each 
case  on  its  merits.  A  man  of  the  required  calibre  would 
necessarily  be  a  high-salaried  one,  and  as  there  is  no  doubt 
that  there  would  be  a  lot  of  work  along  this  line,  it  seems 
that  the  rate  suggested  is  inadequate. 

If   this    matter   has    not   been    referred    to    the    Canadian 
Society  of  Civil  Engineers,  I  would  suggest  that  it  be  done, 
as  an  opinion  from  the  Society  would  be  of  great  value. 
Yours  truly, 

G.  D.  ARCHIBALD 
(City  Engineer,  Saskatoon.) 
Saskatoon,  Sask.,  Sept.  25,  1915. 


Not  Adapted  to  Canadian  Conditions 

Editor,   The   Contract   Record: 

Judging  from  my  own  experience,  I  must  say  that  I 
have  not  the  same  confidence  in  the  success  of  an  insurance 
scheme  in   this   country  as   Mr.   Blackman   appears   to  have. 

The  cases  where  men  occupying  municipal  or  other 
responsible  positions  are  dismissed  from  office  without  just 
cause,  or  through  political  or  other  motives,  are  so  scarce 
that  few  would  care  to  take  out  a  policy  to  insure  against 
dismissal.  The  majority  of  young  men  who  have  gone  to 
the  trouble  and  expense  of  educating  themselves  for  good 
positions  do  not  take  a  post  with  a  view  to  permanency, 
but  with  the  idea  of  obtaining  experience  to  fit  themselves 
for  higher  positions,  or  to  work  themselves  into  the  class  of 
employers  instead  of  employees.  Insurance  of  office  tenure 
would  have  little  attraction  for  ambitious  young  men  aspir- 
ing to  the  higher  positions  in  their  chosen  profession. 

In  conclusion  I  would  say  that  while  such  a  scheme  of 
insurance  might  work  out  successfully  in  Great  Britain, 
where  there  is  a  surplus  of  men  qualified  for  the  positions 
oflfering,  it  is  altogether  different  in  a  country  like  Canada, 
where   there   is   such   a   variety   of   lucrative    work   awaiting 
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len  capable  of  doing  it.  I  do  not  think  that  such  a  scheme 
of  insurance  would  be  successful  cither  in  Canada  or  the 
United  States. 

Yours  truly, 

OWEN  McKAY 
(Town   Engineer,   Walkcrvillc,  Ont.) 
Walkcrville,   Oiil.,  Sept.  21,   1915. 


No  Redress  at  Present 

Editor,  The  Contract   Record: 

In  regard  to  the  matter  of  the  insurance  of  office  tenure, 
I  would  say  that  I  do  not  think  Mr.  Blackman's  suggestion 
feasible,  and  I  question  whether  any  insurance  company 
would  take  it  up  except  on  payment  of  very  heavy  premiums. 
I  am  afraid  that  this  uncertain  tenure  of  office  is  one 
of  the  drawbacks  to  municipal  work  which  engineers  will 
have  to  bear  with  until  the  public  can  be  educated  to  a  better 
appreciation  of  their  services. 

Yours  truly, 

C.  H.  RUST 

(City   Engineer,   Victoria.) 
Victoria,  Sept.  27,  1915. 

«       *       « 

Derogatory  to  Profession? 

Editor,   The   Contract   Record: 

Mr.  Blackman  states  in  his  letter  published  in  your  issue 
of  September  15  that  cases  of  unjust  dismissal  are  few.  I 
will  go  further,  and  say  that  cases  of  unjust  dismissal  are 
practically  unknown.  I  have  noticed  in  past  years  that  alt 
cases  referred  to  me  as  unjust  were,  when  carefully  gone 
into,  cases  of  just  dismissal,  or  they  arose  out  of  a  neces- 
sary reduction  in  the  staJf.  However,  if  the  actual  unjust  dis- 
missals are  few,  as  mentioned  in  Mr.  Blackman's  letter,  why 
organize  an  insurance  against  hardly  probable  cases?  Who 
shall  judge  whether  a  dismissal  is  just  or  unjust?  Would 
not  such  an  organization  be  derogatory  to  the  profession? 
Do  you  not  think  it  more  important  first  to  protect  civil 
engineers  (municipal  among  others)  against  civic  employees 
who  are  engineers  only  because  of  the  title  which  appears 
opposite  their  names  on  the  city  pay-rolls?  If  only  fully 
qualified  civil  engineers  were  employed  by  the  cities,  the 
few  cases  of  unjust  dismissal  would  be  still  fewer. 
Yours  truly, 

PAUL  E.  MERCIER 
(Deputy  Chief  Engineer  of  Public  Works 
for  the  City  of  Montreal.) 
Montreal,   Sept.   24,    1915. 


The  Licensing  of  Engineers 


The  Pros  and  Cons 

Editor,  The  Contract  Record: 

In  response  to  your  invitation  for  an  expression  of  opin- 
ion concerning  the  question  of  licensing  engineers,  I  have 
to  state  that  this  important  matter  has  been  engaging  the 
attention  of  engineers  in  many  parts  of  the  world  for  a  con- 
siderable time. 

Engineering  is  a  profession  just  as  much  as  law,  medi- 
cine and  surveying,  but  when  the  conditions  of  the  profes- 
sions are  analyzed  it  will  be  found  that  although  law,  medi- 
cine and  surveying  have  several  branches  or  divisions,  these 
branches  are  more  or  less  alike.  Medicine,  for  instance,  has 
to  do  with  the  health,  comfort  and  happiness  of  man,  and 
while  it  is  divided  into  distinct  sections  they  are  all  con- 
cerned with  more  or  less  the  same  problem,  although  there 


arc  branches  for  specialized  work.  So  far  at  can  be  dl»- 
cerned  at  present,  there  will  not  be  any  great  change*  in 
future.  There  will  be  great  developments  in  medicine,  surg- 
ery, bacteriology,  but  always  tending  towards  the  same 
object.  In  the  engineering  profession,  however,  while  it  i« 
as  ancient  and  as  honorable  as  any  other,  it  has  during  the 
last  fifty  years  been  divided  into  many  new  lines  of  activity. 
Civil  engineering  formerly  comprised  everything  except  mil- 
itary work,  but  to-day  national  engineering  societies  find  it 
necessary  to  make  distinct  divisions,  and  some  branches  have 
become  sufficiently  important  to  have  powerful  organizations 
of  their  own.  As  time  rolls  on  no  doubt  other  divisions  will 
take  place.  Electrical,  chemical,  aeronautical,  illuminating, 
and  forest  engineering  are  relatively  new  professions.  Gas, 
railway,  marine,  highway,  sanitary  and  town  engineering 
were  professions  in  long  clothes  less  than  a  century  ago. 
They  are  distinct  in  functions  and  often  have  little  in 
common. 

While  the  laws  respecting  the  harnessing  of  the  forces 
of  nature,  and  the  principles  of  construction  are  the  same 
in  all  branches  of  engineering,  the  applications  of  these  fund- 
amental truths  are  so  extensive  and  the  uses  made  of  them 
are  so  dissimilar  that  it  is  almost  impossible  to  appreciate 
the  extent  of  the  ramifications  of  the  engineering  profession. 
Furthermore,  some  of  the  different  sections  are  often  so 
interlocked  and  intimately  associated  one  with  another  that 
the  line  of  demarcation  cannot  be  fixed;  and  the  exchange 
of  materials  and  parts  of  a  construction  involve  the  work  of 
different  engineers,  some  of  whom  may  be  in  other  parts  and 
free    from   control. 

If  engineers  are  to  be  licensed  where  is  the  business  to 
begin?  Clearly  it  will  not  be  possible  to  legislate  for  the 
wholesale  licensing  because  the  opposition  and  upheaval  will 
be  too  much  to  overcome,  while  it  would  be  discriminating 
against  a  section  to  deal  with  one  at  a  time. 

As  Prof.  Young  and  you  have  pointed  out,  the  Illinois 
law  for  the  licensing  of  structural  engineers  is  not  quite  sat- 
isfactory. What  is  meant  by  "structural  engineer"?  Ord- 
inarily the  term  is  applied  to  those  engaged  on  steel  struc- 
tures, but  he  who  designs  a  dam  across  the  St.  Lawrence 
•River  or  a  condensation  basin  for  a  power  house  is  equally 
a  structural  engineer.  Limit  in  magnitude  of  a  work  is 
difficult  to  fix,  because  it  is  easy  enough  to  divide  certain 
schemes  into  sections  so  as  to  evade  the  law. 

According  to  the  Illinois  law  those  practising  as  struc- 
tural engineers  at  the  time  it  was  promulgated  are  licensed 
without  examination.  This  is  the  usual  result  of  law  making. 
It  cannot  be  made  to  act  retrogressively.  Time  will  cause 
the  elimination  of  this  class.  If  licensing  is  to  be  carried 
out  in  Canada  similar  provision  will  have  to  be  made,  be- 
cause otherwise  it  would  inflict  grievous  injustice  on  some 
practitioners.  To  admit  existing  practitioners  by  examina- 
tion or  investigation  would  scarcely  meet  the  situation. 
When  the  Saskatchewan  Architects'  Act  was  passed  those 
in  practice  at  the  time  were  admitted.  When  the  draft  act 
was  being  drawn  for  "South  .\frica — with  which  the  writer 
had  a  little  to  do — similar  provisions  had  to  be  made.  Prof. 
Young  deplores  this  unsatisfactory  state  of  affairs,  but  it  is 
difticult  to  see  how  it  can  be  dealt  with  otherwise. 

Licensing,  per  se,  is  desirable,  in  many  respects.  It  is 
a  source  of  protection  to  the  profession  and  to  the  public. 
It  places  the  holder  of  the  license  on  a  higher  plane  and  sets 
a  hall-mark  of  quality  on  his  skill.  But  the  examination,  to 
be  of  real  value,  must  be  made  by  absolutely  disinterested 
parties.  Readers  can  no  doubt  recall  instances  of  candidates 
in  other  lines  who  were  granted  certificates  by  "friends," 
but  who  would  otherwise  have  had  in  their  own  interest  to 
sit  again.  Granting  of  unmerited  certificates  will  degrade  a 
profession  and  destroy  public  confidence.    A  favorite  phrase 
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of  U.  S.  General  Scott  for  such  a  case  was  "pruriency  of  fame 
which    was    not    earned." 

Examinations  have  been  known  to  be  stiffened  so  as  to 
choke  off  candidates  and  thereby  reduce  the  number  of  prac- 
titioners. 

Licensing  would  tend  to  reduce  competition,  to  bring 
engineers  under  discipline  of  councils,  and  make  the  profes- 
sion a  sort  of  trade  union. 

We  need  self-protection,  combination,  co-operation,  and 


the  raising  of  the  status  of  engineers.     Will  licensing  effect 
this   desirable   improvement? 

There  are  good  arguments  to  advance   in   favor  of  and 
against   licensing,   but   at   present   the   writer   does    not    feel 
justified  in  expressing  a  decided  opinion  either  way. 
Yours  truly, 

R.   O.   WYNNE-ROBERTS. 
Toronto.  Oct.  1,  1915. 


ii 


Engineers  .  .  .  Should  Contrive  to  Strive  for  . 
Legal  Establishment  of  Their  Profession  " 


the 


Editor,   The   Contract   Record: 

I  have  read  with  a  good  deal  of  interest  Prof.  C.  R. 
Young's  letter  on  "The  Licensing  of  Engineers,"  and  your 
editorial   comment  thereon,   in   your  issue   of  the   22nd   inst. 

More  than  twenty  years  ago  the  question  came  up  be- 
fore the  Canadian  Society  of  Civil  Engineers  and  was  thor- 
oughly discussed  in  all  its  bearings.  It  was  realized  that 
though  a  civil  engineer  was  just  as  useful  .a  member  of  so- 
ciety as  a  doctor  or  a  lawyer,  or  a  member  of  any  other 
profession,  and  while  he  had  to  go  through  just  as  thorough 
and  severe  a  training,  it  was  a  fact,  and  an  anomaly,  that 
he  had  no  recognized  legal  status.  While  a  man  who  had 
no  medical  training  could  not  lawfully  call  himself  a  doctor, 
or  a  man  without  legal  knowledge  advertise  himself  as  a 
barrister,  any  man  was  free  to  call  himself  an  engineer, 
without  let  or  hindrance,  and  the  profession  of  civil  engineer- 
ing, one  of  the  noblest  of  all  professions,  had  no  place  or 
recognition  in  the  laws  or  statutes  of  the  country.  There 
was  no  recognized  or  authoritative  means  of  discriminating 
between  the  trained  and  competent  engineer  and  the  ignorant 
humbug  and  pretender. 

A  committee  of  the  Society  was  therefore  formed.  Every 
member  of  the  Society  was  consulted  by  circular  letter,  and 
expressions  of  opinion  were  sought  from  men  whose  opin- 
ions were  valuable.  While  some  members  thought  the  time 
was  inopportune,  and  the  difficulties  were  almost  insurmount- 
able in  the  way  of  legislation,  the  Society  was  practically 
unanimous  as  to  the  desirability  of  some  statutory  recogni- 
tion of  the  profession,  with  the  ultimate  objects,  not  only 
of  protecting  the  individual,  but  of  raising  the  standard  of 
qualification,  and  of  protecting  the  public  from  unqualified 
men  and  quacks. 

The  net  result  of  all  this  discussion  and  deliberation  was 
a  Bill,  drafted  under  the  advice  of  the  best  legal  and  parlia- 
mentary talent  in  the  country,  for  presentation  in  the  dif- 
ferent provincial  legislatures  of  the  Dominion.  This  was 
necessary,  because,  under  the  British  North  America  Act, 
federal  legislation  on  these  lines  would  be  ultra  vires  in 
the  provinces. 

The  measure  has  become  law  in  the  provinces  of  Quebec 
and  Manitoba. 

In  Nova  Scotia  it  was  passed  by  the  House  of  Assembly 
in  February,  1897,  but  turned  down  by  the  Legislative  Coun- 
cil, or  Upper  House,  as  the  result  of  some  unexpected  oppo- 
sition that  developed  in  the  mining  fraternity,  owing  to  what 
I  believe  was  a  misapprehension  in  regard  to  the  scope  and 
objects  of  the   Bill. 

The  main  feature  of  the  Bill,  and  the  one  which  appeared 
to  excite  the  most  opposition,  not  merely  in  Nova  Scotia, 
but,  as  I  believe,  in  other  provinces  also,  was  that  a  man 
was  not  entitled  to  call  himself  a  civil  engineer,  or  to  prac- 
tice as  such,  unless  he  was  a  member  of  the  Canadian  So- 
ciety of  Civil  Engineers;  but  this  surely  is  not  an  unreason- 
able provision. 


In  every  province  of  the  Dominion  there  is  a  medical 
society  and  a  barristers'  society,  in  which  every  practitioner 
must  be  duly  enrolled  and  registered  before  he  can  write  a 
prescription,   address   a  jury,   or   collect   a   fee. 

If  the  ablest  physician  or  barrister  in  Europe  or  the 
United  States  were  to  settle  in  Canada  and  attempt  to  prac- 
tice his  profession,  he  would  fall  into  the  clutches  of  the 
Medical  or  Legal  Society  of  the  Province  in  which  he  settled, 
and  find  himself  under  the  necessity  of  perhaps  passing  an 
examination,  but  at  any  rate,  of  registering  his  name  and 
qualifications  on  the  Society's  books,  and  of  paying  certain 
legally  prescribed  fees  and  dues. 

Plumbers,  horse-doctors  and  druggists,  too,  must  be 
duly  licensed  by  law  and  statute  before  they  can  make  their 
living   in   their   respective   callings. 

But  the  unfortunate  Civil  Engineer,  where  is  he?  The 
laws  and  statutes  know  him  not.  Nobody  seems  to  know 
or  care  whether  he  is  qualified  or  unqualified,  competent  or 
incompetent,  registered  or  nameless.  The  man  who  has 
spent  years  and  dollars  in  technical  and  scientific  education 
is  no  better  off  than  the  man  who  does  not  know  a  logarithm 
from  a  log  of  wood;  the  man  who  knows  not  his  right  hand 
from  his  left,  lands  on  our  shores  from  Europe  or  the  United 
States,  and  calls  himself  an  Engineer  (we  have  seen  him) 
and  he  is  an  Engineer  to  all  intents  and  purposes.  The  Gov- 
ernment, Provincial  or  Municipal,  the  Corporation  or  the 
Capitalist,  that  employs  an  Engineer  to  design  a  bridge  or  a 
system  of  water-works  has  to  take  the  Engineer's  word  that 
he  is  a  competent  man,  that  the  bridge  will  not  fall  down, 
and  that  the  water-works  will  supply  water. 

The  operation  of  the  Act  in  the  provinces  of  Quebec 
and  Manitoba  has  not  been  without  its  drawbacks,  because 
a  certain  number  of  men  have  had  to  be  admitted  to  member- 
ship in  the  C.S.C.E.  who  are  Land  Surveyors,  rather  than 
Civil  Engineers,  and  the  difficulty  of  drawing  a  hard  and  fast 
line  between  these  two  classes  is  recognized  as  a  very  real 
one. 

The  only  cogent  argument  that  I  have  heard  against  the 
establishment  of  the  profession  of  Civil  Engineering  on  the 
same  legal  footing  as  other  learned  professions,  is  the  fact 
that  in  England,  where  the  profession  is  probably  on  a 
higher  plane  than  anywhere  else  in  the  world,  it  has  no  legal 
status,  but  there  the  Institution  of  Civil  Engineers  is  prac- 
tically, though  not  nominally,  supreme,  and  unless  a  man 
is  a  member  thereof  he  is  not  recognized  as  an  Engineer, 
and  has  little  or  no  opportunity  of  practising  the  profession. 

So  far  as  I  am  aware,  the  subject  has  not  of  late  years 
engaged  the  attention  of  the  C.  S.  C.  E.,  but  it  certainly 
should  do  so,  very  earnestly. 

After  more  than  twenty  years  of  serious  consideration, 
I  am  still  of  the  opinion  that  the  Engineers  of  Canada  are 
entitled  to,  and  shoul4  continue  to  strive  for,  the  due  an(i 
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proper  recognition  and   legal   establishment   of  their  profes- 
sion. 

I  should  like  to  give  you,  at  some  future  time,  the  history 
of  the — so  far  unsuccessful — efforts  that  Engineers  in  the 
employ  of  the  Federal  Government  have  been  making  for 
more  than  a  dozen  years,  to  establish  an  Engineering  Service 
on  similar  lines  to  those  fine  services  in  India  and  Australia. 
It  would  take  several  columns  of  your  "Record,"  but  it  would 
be  interesting  reading. 

Yours  truly, 

C.  E.  W.  DODWELL. 
M.  Inst.  O.K. 
M.  Can.  Hoc.  C.E. 
Halifax,    N.S.,    Sept.    27,    1915. 

*  *        ♦ 

Sympathizes  Strongly  with  Illinois  Enactments 

Editor,  The  Contract  Record: 

I  should  be  in  favor  of  any  general  regulations  that 
would  make  for  the  raising  of  the  standard  of  engineering 
practice  in  Canada,  and  I  should  prefer  regulations  on  a 
Dominion  rather  than  on  a  Provincial  basis. 

Other  learned  professions  have  very  strict  laws  to  insure 
tliat  unqualified  men  shall  not  be  admitted  to  practice.  Why 
should  it  not  be  a  benefit  to  the  engineering  profession  to 
have  a  similar  law?  While  it  is  true  that  examinations  and 
certificates  will  not  guarantee  efficiency,  it  is  at  least  true  that 
examinations  will  prevent  absolutely  ignorant  men  from 
claiming  qualifications  which  they  do  not  possess.  The 
clause  in  the  Illinois  law  qualifying  all  existing  practitioners 
is  a  very  reasonable  one,  and  it  is  a  provision  that  is  usually 
necessary  in  initiating  any  restrictive  measures.  It  might 
admit  a  few  unqualified  persons,  but  this  is  an  abuse  that 
cures  itself  in  a  generation,  which  is  a  term  of  very  little 
moment  in  the  adoption  of  a  permanent  general  principle. 
My  sympathies  arc  very  strongly  with  the  Illinois  legislation. 

Yours  very   truly, 

WM.  P.  ANDERSON 
(Chief   Engineer,   Department   of 
Ottawa,  Sept.  25th,  1915.  Marine  and  Fisheries.) 

*  ♦        ♦ 

No  Legislation  Satisfactory   Unless  From  Federal 
Government 

Editor,  The  Contract  Record: 

I  have  read  with  interest  Prof.  C.  R.  Young's  letter  in 
reference  to  the  enactment  of  a  license  law  for  engineers. 
I  am  of  opinion  that  the  idea  is  no  more  in  favor  now  than 
it  was  twelve  years  ago.  Provincial  legislation  regulating 
engineers  would  be  useless  under  any  circumstances,  and  no 
legislation  would  be  satisfactory  unless  it  came  from  the 
Federal  Government.  I  have  not  heard  of  anyone  desiring 
a  license  system.  If  such  a  faction  exists  it  would  be  inter- 
esting to  know  why  they   require  such   regulation. 

Membership  in  our  national  engineering  society  should 
be,  and  is,  as  good  a  guarantee  of  ability  as  is  required,  and 
if  those  employing  engineers  would  insist  on  this  qualifica- 
tion it  would  avoid  all  talk  of  legislation.  Certainly  if  the 
Federal  and  Provincial  Governments  would  set  the  example 
it  would  do  good  to  the  profession. 

Yours  truly, 

HENRY  HOLGATE. 
Montreal.   September  29,    1915. 


Tools  and  pails  that  have  become  thickly  coated 
with  concrete  can  be  cleaned  by  heating.  A  "gasoline 
torcli  will  aid  in  removing  concrete  from  mixers  and 
other  large  equipment. 


Insurance  of  Office  Tenure — Specimen 
Policy 

FURTHER  in  regard  to  the  pn^jwised  insurance 
of  ofifice  tenure  for  civic  employees,  discus- 
sed in  our  issue  of  September  15.  the  pro- 
moter of  the  scheme,  Mr.  J.  W.  B.  Black- 
man,  City  Engineer  of  New  Westminster,  has  for- 
warded to  The  Contract  Record  the  copy  of  a  [xjlicy 
which  was  sent  him  for  perusal  by  the  Secretary  of 
the  Official  .Security  Company,  Limited,  London, 
England.  In  writing  to  Mr.  Blackman  the  Secretary 
of  this  firm  ofTcrs  any  assistance  possible  in  the  forma- 
tion of  an  association,  and  states  that  his  company 
might  be  able  to  arrange  for  some  of  the  underwriting. 


The  Specimen  Policy 


OFFICIAL  SECURITY,  Limited 

Head  Office :  21  Spital  .S(|uare,  Bishopsgate,  London. 

SECURITY  OF  TENURE  POLICY     "A" 

Policy  No Case  No 

Limit  of  Sum  Insured  £    

WHEREAS    

(hereinafter  called  "the  Insured")  of 

holding  the  office  of 

in  the  service  of 

for  the  purposes  of  this  Insurance  has  made  to  OFFI- 
CIAL SECURITY  LIMITED  (hereinafter  called  "the 
Company")  a  written  Proposal  and  Declaration  con- 
taining certain  particulars  and  statements  which  it  is 
hereby  agreed  shall  be  the  basis  of  this  Contract  and 
be  considered  as  incorporated  herein. 
NOW  THIS  POLICY  WITNESSETH  that  in  con- 
sideration of  the  payment  to  the  Company  of  the  sum 
of  £  as  the  premium  for  the  following  In- 
surance from  twelve  o'clock  noon  of  the day 

of 19        until  twelve  o'clock  noon  of 

the    day   of    19 

and  the  payment  of  the  premium  for  any  subsequent 
period  in  respect  of  which  the  Company  shall  accept 
a  renewal  premium,  the  Company  shall,  during  the 
continuance  of  the  Insurance,  and  upon  and  subject 
to  the  Conditions  hereinafter  contained.  Indemnify  the 
Insured  against: 

LOSS  OR  DIMINUTION  OF  OFFICIAL  SALARY 
of  the  said  office  through  causes  beyond  the  Insured's 
own  control,  or  for  arbitrary  reasons  not  justifying 
dismissal  without  notice  at  Common  Law.  or  owing 
to  reduction  of  staff,  or  owing  to  legislation  abolish- 
ing the  office  of  the  Insured  or  reducing  the  salary 
thereof. 

PROVIDED  ALWAYS  that  this  Policy  shall  not  In- 
demnify the  Insured  against  loss  or  diminution  pf 
official  salary. 

(a)  Owing  to  misconduct  or  causes  justifying  dis- 
missal without  notice  at  Common  Law. 

(b)  Resulting  from  strikes  or  voluntary  withhold- 
ing of  services,  or  from  active  participation  in  parlia- 
mentary or  municipal  politics  by  canvassing  for  votes, 
or  acting  on  any  political  committee  or  otherwise 
taking  active  part  in  parliamentary  or  municipal  elec- 
tions where  the  conduct  of  the  Insured  is  not  ex- 
pressly approved  in  writing  by  the  Company. 

(c)  Owing  to  non-acceptance  of  reasonable  but 
newly-imposed  regulations  of  employers,  reg;ulations 
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requiring  devotion  of  whole  time  to  duties  of  ofifice, 
or  residence  in  district  of  local  authority  and  regula- 
tions of  a  similar  nature,  regulations  imposed  by  other 
local  authorities  and  acquiesced  in  by  their  officers 
being  deemed  to  be  reasonable  within  the  meaning  of 
this  provision. 

(d)  Through  bankruptcy,  insolvency,  or  the  mak- 
ing of  a  composition  with  creditors,  or  inability  to  pro- 
vide usual  guarantees  or  insurance  of  fidelity. 
PROVIDED  ALSO  that  the  Company's  liability  un- 
der this  Policy  shall  not  in  any  event  exceed  the  sum 
of Pounds  (which  sum  is  herein- 
after referred  to  as  "the  sum  hereby  insured.") 

The  conditions  above  referred  to  are  as  follows: 

1.  The  Insured  upon  becoming  aware  of  any  motion 
or  proposal  to  dismiss  him  or  call  upon  him  to  resign,  or 
to  reduce  his  salary,  shall  immediately  give  notice  thereof 
in  writing  to  the  registered  office  of  the  Company,  and  shall 
supply  to  the  best  of  his  ability  full  particulars  on  and  in 
the  terms  of  the  form  provided  by  the  Company,  and  shall 
take  all  usual  and  proper  steps,  and  render  to  the  Company's 
agents  every  assistance  in  his  power  in  taking  steps,  to  de- 
feat such  proposals  in  proper  cases,  and  shall  not  tender  his 
resignation  in  pursuance  of  a  demand  unjustified  at  Com- 
mon Law  without  the  consent  of  the  Company. 

2.  The  Insured  shall,  at  the  request  of  the  Company, 
sign  a  statutory  declaration  that  he  has  not  consented  to,  or 
connived  at,  or  arranged  for,  the  termination  of  his  appoint- 
ment, as  a  condition  precedent  to  the  payment  of  any  claim 
under  this   Policy. 

3.  The  consideration  for  this  Policy  must  be  actually 
paid  to  the  Company  before  any  liability  of  the  Company 
commences  hereunder.  The  Company  shall  not  be  bound 
to  accept  any  renewal  of  this  Policy  beyond  the  term  agreed 
to  by  them  and  by  the  Insured  in  his  proposal,  or  any  ex- 
tension thereof  authorized  by  the  Company,  but  the  Com- 
pany may  at  any  time  during  the  said  term,  if  the  Insured 
by  his  own  acts  or  defaults  or  habits  of  life  is  jeopardizing 
his  position  or  has  exceeded  sixty-five  years  of  age  (unless 
he  is  specially  approved  by  the  Company  as  efficient  beyond 
that  age),  give  fourteen  days'  notice  to  the  Insured  to  de- 
termine this  Policy  as  from  the  date  of  the  expiration  of 
such  notice,  and  thereupon  the  Insured  shall  be  entitled  to 
the  return  of  a  proportionate  part  of  the  last  premium  paid 
by  the  Insured  in  respect  of  the  unexpired  term  of  this 
Policy.  But  such  determination  shall  be  without  prejudice 
to  any  rights  or  claims  of  the  Insured  or  the  Company  prior 
to   the    expiration   of   such   notice. 

4.  No  alteration  or  erasure  in  this  Policy  or  the  condi- 
tions thereof,  or  in  the  printed  form  of  receipt  (other  than 
the  substitution — if  necessary — of  the  word  "she"  for  the 
word  "he"  or  the  word  "her"  for  the  word  "him"  or  "his," 
as  the  circumstances  may  be)  shall  be  valid  unless  the  same 
be  signed  by  the  Governing  Trustee  of  the  Company  and 
the  Secretary  or  other  duly  authorized  official  of  the  Com- 
pany. 

5.  The  Insured  shall  not  disclose  to  his  employers  the 
fact  of  his  being  insured  against  loss  or  diminution  of  official 
salary. 

6.  The  Insured  shall,  and  will,  at  all  times  exercise  rea- 
sonable care,  diligence  and  courtesy  in  the  discharge  of  the 
duties  relating  to  his  office  or  employment,  and  shall  avoid 
friction  in  his  relations  with  his  fellow  officials  and  employ- 
ers, and  shall  in  all  other  respects  endeavour  to  avert  com- 
plaints to  his  employers,  or  hostile  action  by  them  in  re- 
spect of  mistakes.  In  the  event  of  its  being  shown  to  the 
Company  that  the  behaviour  or  habits  of  the  Insured  in 
or  about  the  execution  of  the  duties  of  the  Insured  in 
connection  with  his  office  or  employment  are  likely  to  give 


rise  to  a  motion  or  proposal  to  dismiss  him  or  call  upon 
him  to  resign,  or  to  reduce  his  salary,  it  shall  be  lawful 
to  the  Company  to  give  notice  in  writing  under  this  condi- 
tion to  the  Insured  and  thereupon  all  liability  of  the  Com- 
pany under  this  Policy  shall  be  suspended  until  the  Company 
are  reasonably  satisfied  that  the  behaviour  or  habits  of  the 
Insured  have  been  improved  or  are  justifiable  in  the  cir- 
cumstances  of   the   case. 

7.  The  Company  will  pay  claims  or  the  balance  thereof 
after  making  the  deductions  hereinafter  mentioned,  by 
quarterly  instalments,  each  instalment  being  one-third  less 
than  a  quarter  of  the  yearly  salary  of  the  Insured,  as  stated 
in  the  proposal  form,  until  the  sum  hereby  insured  with 
such   deduction  as  aforesaid   is  paid. 

8.  The  Company  may  deduct  from  any  claim  hereunder: 

(a)  Compensation  for  loss  or  diminution  of  salary  to 
which  the  Insured  is  entitled  under  statute,  or  from  his  em- 
ployers, or  otherwise,  which,  if  payable  by  way  of  life  an- 
nuity or  pension,  shall  be  capitalized  at  the  sum  required  to 
purchase  from  H.  M.  Postmaster-General  a  life  annuity  of 
the  same  amount.  Provided  that  if  the  Insured  is  entitled 
to  compensation  by  way  of  return  of  contributions  or  life 
annuity  or  pension  under  any  superannuation,  thrift,  or  pro- 
vident scheme  under  the  Metropolis  Superannuation  Act, 
1866,  or  to  which  he  has  contributed,  the  Company  may 
only  deduct  from  any  claim  hereunder  so  much  of  such 
compensation  (capitalized  in  the  case  of  a  life  annuity  or 
pension  in  manner  aforesaid)  as  shall  exceed  the  amount 
of  one  year's  salary  of  the  Insured  as  stated  in  his  pro- 
posal  form. 

(b)  One-half  the  net  earnings  received  by  the  Insured 
(beyond  those  receivable  before  the  loss  or  diminution  of 
salary  occurred,  and  otherwise  than  from  the  office  lost  or 
affected)  during  the  period  over  which  the  sum  insured 
hereby  is  payable,  such  earnings  to  be  verified  by  statutory 
declaration  of  the  Insured  at  the  end  of  each  quarter  if  so 
required  by  the  Company  at  their  expense,  and  the  Com- 
pany may  deduct  such  half  of  the  said  net  earnings  from 
the  next  or  any  succeeding  instalment  of  the  sum  insured, 
payable  after  the  close  of  the  quarter  during  which  they 
were  earned. 

(c)  The  costs  and  expenses  incurred  by  the  Company 
in  any  arbitration  hereunder  which  have  been  awarded  to 
the    Company,   and   which   are   payable   by   the   Insured. 

9.  The  Insured  shall  use  his  best  efforts  and  take  the 
usual  steps  for  earning  his  own  living  after  such  loss  or 
diminution  of  official  salary  has  occurred.  In  the  event  of 
the  Insured  declining  any  offer  of  suitable  employment  made 
by  the  Company  or  other  persons,  or  failing  to  take  proper 
steps  for  obtaining  employment,  the  Company  may  apply 
to  any  member  of  the  Company's  Board  of  Arbitrators,  after 
one  month's  notice  to  the  Insured  to  make  such  deduction 
from  the  sum  hereby  insured  in  respect  thereof  as,  having 
regard  to  all  the  circumstances  of  the  case,  may  appear  just 
and  equitable  to  the  Arbitrator. 

10.  This  Policy  shall  be  void  and  all  premiums  paid 
thereon  forfeited  to  the  Company  (a)  if  the  proposal  con- 
tains any  misrepresentation  or  material  ommission.  or  (b) 
if  after  the  insurance  has  been  effected  the  risk  be  increased 
from  any  cause  whatsoever  without  in  every  case  the  assent 
or  sanction  of  the  Company,  being  signified  by  endorsement 
thereon,  or  (c)  if  the  Insured  shall  fail  to  comply  with  any 
of  these  conditions. 

11.  Should  any  difference  arise  between  the  Company 
and  the  Insured  as  to  the  extent  or  meaning  of  this  Policy, 
or  as  to  any  obligation  or  liability  hereunder,  it  is  hereby 
agreed  that  such  difference  shall  be  referred  to  the  decision 
of  a  member  of  the  Company's  Board  of  Arbitrators  to  be 
selected  by  the  Insured  under  the  provisions  of  the  Arbitra- 
tion Act,  1889,   the  Arbitration   Scotland  Act,   1894,  or  such 
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other  Arbitration  Act  as  may  at  the  time  apply  to  such  dif- 
ference, and  it  is  expressly  stipulated  that  the  making  of  an 
award  by  such  Arbitrator  shall  be  a  condition  precedent  to 
my   right   to   recover   by   legal   proceedings. 

12.    It  is  hereby  declared  that  none  of  the  Trustees  or 

''officers  of  the  Company  shall  be  personally  responsible  for 

the    payment   of   any    monies   under    this    Policy    which    are 

chargeal)lc  only  upon  the  funds  and  assets  of  the  Company. 

For  and  on  behalf  of  the  Company  this   day  of 


19 


Trustees. 


.,   Secretary. 


Examined 
Entered 


The    Importance   of   Organization 

A  Discussion  of  Germany's  Strong  Point :  the 
Application  of  Science  to  Industry. 


OU(iANlZATIC)N  was  a  subject  which  came  in 
for  special  emphasis  by  Prof.  Hele-Shaw,  F. 
R.  S.,  in  a  recent  address  delivered  in  London 
before  the  engineering  section  of  the  British 
Association.  In  his  reference  to  the  systematic  de- 
velopment of  organization  in  Germany,  Prof.  Hele- 
Shaw  is  most  interesting.  We  extract  the  following: 
"When  you  speak  of  organization  to  most  people  they 
immediately  seize  upon  some  small  feature  which  may  be 
to  them  of  more  immediate  interest.  It  may  be  the  general 
arrangement  of  their  accounts,  their  system  of  storekeeping, 
of  dealing  with  their  workmen,  of  the  sales  department,  or 
fifty  other  minor  details.  If  you  take  this  narrow  view  of 
organization,  you  will,  of  course,  at  once  say  that  a  scientific 
man  has  very  little  to  do  with  it,  and,  indeed,  the  manufac- 
turer, as  a  rule,  thinking  of  his  works  organization,  scouts 
the  idea  that  a  man  of  science  can  either  know  or  have  any- 
thing to  say  about  it  which  is  of  any  value. 

"Let  me  therefore  take  the  dictionary  definition.  To 
organize  is  to  "arrange  or  constitute  interdependent  parts, 
each  having  a  special  function,  act,  office,  or  relation  with 
respect  to  the  whole."  If  we  accept  this  definition,  which, 
as  a  matter  of  fact,  we  must,  there  is  no  question  as  to  the 
all-important  nature  of  organization,  for  you  will  notice  that 
there  are  two  outstanding  things,  the  first  "interdependent 
parts,"  and  the  second  their  "relation  to  the  whole."  Thus 
the  subject  of  organization  really  includes  the  whole  of 
industry.  It  includes  science  and  its  relation  to  manufacture; 
it  includes  the  relations  between  the  employer  and  employee; 
it  includes  the  workman,  and  his  attitude  towards  new  de- 
vices, labor-saving  appliances,  and  output;  it  includes  the 
whole  question  of  the  supply  of  raw  materials,  and  even  the 
sale  and  delivery  of  the  finished  article.  Taking  these  dif- 
ferent features,  is  there  any  doubt  that  the  man  of  science 
in  this  country  can  hold  his  own,  and  more  than  hold  his 
own,  with  that  of  any  other?  The  history  of  invention  is 
quite  enough  to  give  a  final  answer  to  this  question.  ,\gain, 
the  British  employer  and  man  of  affairs  has  always  shown 
himself  individually  in  the  forefront  of  enterprise;  as  for  the 
workman  himself,  he  is  admitted,  in  the  matter  of  intelli- 
gence, physical  endurance,  and  skill,  to  have  no  superior; 
while   with    regard   to   materials   for   manufacture,   and    the 


power  of  delivering  goods,  it  need  scarcely  be  said  that  the 
British  Empire,  if  we  take  it  as  a  whole,  i*  the  richest 
country  in  the  world  in  raw  materials,  and  its  means  of 
delivery  of  its  goods  is  expressed  by  the  enormous  pre- 
ponderance of  its  mercantile  marine. 

"When  we  come,  however,  to  these  interdependent  parts 
and  their  relation  to  the  whole,  it  is  there  that  we  find  the 
weak  joint  in  the  armour.  It  is  in  this  respect  that  Ger- 
many can  teach  us  a  striking  lesson  in  the  arrangement  of 
these  interdependent  parts  with  respect  to  the  whole.  From 
the  top  to  the  bottom  the  whole  forces  of  their  industries 
are  so  thoroughly  organized  that  they  get  all  that  is  human- 
ly possible  out  of  the  various  factors.  I  do  not  limit  this 
merely  to  the  wonderful  organization  of  any  works,  like 
Krupps,  or  the  Deutsche  Machinenfabrik,  or  hundreds  of 
other  works;  but  I  include  the  organization  of  all  the  Gov- 
ernment departments,  together  with  the  banks,  the  railways, 
and  the  shipping,  so  that  every  facility  is  afforded  for  the 
world  commerce  of  the  German  Empire. 

"Taking  only  one  of  these  details,  I  remember  when 
at  Liverpool,  and  the  battle  of  the  Manchester  Ship  Canal 
was  being  fought,  what  facts  came  out  as  to  the  difficulties 
in  the  transhipment  and  handling  of  goods.  The  late  Mr. 
Alfred  Holt,  for  instance,  was  one  of  the  most  earnest  in 
pointing  out  that  the  want  of  co-operation  and  organization 
in  getting  goods  from  our  manufacturing  centres  was  adding 
largely  to  their  cost,  and  actually  exceeded  the  cost  of  trans- 
porting these  goods  across  the  ocean.  In  Germany,  on  the 
other  hand,  the  Government  steps  in,  and,  by  means  of  special 
differential  rates  gives  the  manufacturer  every  facility,  and 
the  lowest  possible  rates  for  obtaining  raw  material  and  de- 
livering the  finished  goods  to  all  parts  of  the  world.  It  was 
this  organization  that  not  only  rendered  Germany  so  for- 
midable a  rival  in  times  of  peace,  but  makes  her  so  power- 
ful in  war. 

"This  co-ordination  in  Germany  is  carried  out  in  every 
industry  in  a  way  we  generally  have  little  idea  of.  For  in- 
stance, the  other  day,  at  a  deputation  to  the  Government, 
Mr.  Runciman  remarked  that  the  difficulty  of  connecting  the 
manufacturers  with  the  commercial  staffs  in  this  country 
is  deep-seated,  but  perhaps  not  altogether  incurable.  Fur- 
ther, that  the  manufacturer  must  realize  what  he  can  get 
from  the  universities,  and  the  university  must  know  what  the 
works  require.  Dr.  Foster,  the  treasurer  of  the  Chemical 
Society,  also  said  that  'the  Germans  were  so  imbued  with 
the  need  of  pursuing  modern  and  efficient  methods  of  educa- 
tion in  applying  science  to  industry  that  they  hold  in  con- 
tempt a  country  which  notoriously  neglects  such  processes'; 
and  he  attributed  this  contempt  as  partly  contributory  to 
their  cheerfulness  in   entering  into  war  with  us. 

"Now,  while  these  remarks  arc  undoubtedly  true,  they 
are  only  a  part  of  the  truth.  The  evil  is  far  wider  than  in 
any  special  application,  for,  as  the  German  knows  perfectly 
well,  there  are  innumerable  individual  cases  of  organization 
in  this  country  of  equal  efficiency  to  any  in  his  country,  and 
he  is  glad  enough  to  learn  from  special  cases.  Let  us  take 
one,  and  I  do  so  because  it  shows  that  the  man  of  science  is 
capable  of  industrial  and  manufacturing  organization,  if  he 
turns  his  mind  to  it.  I  refer  to  the  case  of  the  firm  of  Barr 
and  Stroud,  Limited.  As  you  know,  the  founders  of  this 
firm  were  originally  colleagues  in  the  Yorkshire  College 
(the  former.  Professor  Barr,  occupied  the  presidential  chair 
of  this  section  three  years  ago),  and  they  together  invented 
a  range-finder.  Now,  whatever  the  merit  of  this  range-finder, 
it  is  safe  to  say,  like  every  other  important  invention — for 
instance,  the  Parsons  turbine — that  the  invention  alone  would 
have  stood  a  small  chance  of  coming  into  practice.  In  fact, 
to  make  the  invention  is,  as  a  rule,  the  beginning  of  the  diffi- 
culty. Professors  Barr  and  Stroud,  however,  set  to  work  to 
carry   their  invention   into  practice,   and   did  so  with   such 
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effect  that  their  works,  which  began  on  quite  a  small  scale, 
rapidly  grew.  The  first  part  of  the  new  works  was  opened 
with  about  ninety  hands,  all  told,  in  1904.  In  the  course  of 
ten  years  it  has  increased  to  such  an  extent  that  there  are 
now  1,700  employees.  Those  of  us  who  have  visited  the 
works  at  Glasgow  know  the  almost  perfect  way  in  which 
the  whole  arrangements  are  made,  not  merely  for  the  scien- 
tific side,  but  for  the  comfort  of  the  men,  including  the  work- 
ing dress,  which  in  itself  becomes  a  uniform.  It  gives  some 
idea  of  the  scientific  side  to  know  that  there  are  at  the  pre- 
sent moment  twenty-three  men  with  university  qualifications, 
most  of  them  with  university  degrees,  and  many  of  them 
men  who  were  absolutely  the  first  on  the  college  list  in  the 
final  examinations.  This  industry  is  another  illustration  of 
the  lead  given  to  Germany  by  this  country,  because  the  Barr 
and  Stroud  range-finders  were  brought  out  before  any  of 
.the  German  range-finders  of  the  kind  now  being  made,  the 
Germans  having  followed  in  their  lines  and  copied  them  in 


many  respects.  I  have  enlarged  upon  this,  because  I  can- 
not help  pointing  out  that  the  Barr  and  Stroud  range-finders 
have  had  no  small  eflfect  in  the  marvellous  precision  of  our 
naval  guns,  and  it  will  no  doubt  pass  through  your  minds 
what  we  owe  to  private  enterprise,  which  started  the  manu- 
facture of  the  turbines,  range-finders,  guns,  and  other  naval 
features,  when  we  think  of  such  battles  as  those  off  Heli- 
goland  or   the   Falkland   Islands. 

"The  other  day  Field-Marshal  von  Moltke  stated,  and 
there  is  no  reason  to  disbelieve  him,  that,  great  as  was  the 
storage  of  ammunition  and  shells  before  the  war,  the  enor- 
mous demand  far  exceeded  all  expectation,  and  Germany 
found  herself  for  a  time  in  the  same  plight  as  her  enemies; 
but  he  further  stated  that  Germany's  emergence  from  this 
dangerous  position  was  largely  due  to  the  extraordinary  or- 
ganization, which  included  not  merely  the  adaptation  of  their 
factories  for  munition  purposes,  but  capacity  for  work  of  the 
people,  and  the  patriotic  spirit  of  the   German   workmen." 


Special  Details  in  Reinforced  Concrete  and  Steel 

Building  Construction 


ECONOMY  has  become  the  most  important  fac- 
tor in  present-day  building  construction :  it 
determines  almost  without  exception  the  size, 
the  type  and  the  design  of  every  building. 
Hand  in  hand  with  it,  as  a  great  aid,  comes  standard- 
ization of  material  and  methods.  The  size  of  all  build- 
ing materials  has  been  well  standardized,  and  steel  of 
any  except  the  standard  shapes  and  minimum  weights 
is  not  obtainable  except  on  special  and  very  expensive 
order.  The  most  efficient  engineer  designs  accord- 
ingly. Details  involving  the  use  of  special  material, 
special  shop  work,  etc.,  are  used  by  him  only  as  the 
last  resort.  Any  work  out  of  the  regular  line  of  ma- 
terials and  methods  that  the  ordinary  workmen  is  ac- 
c[uainted  with  becomes  very  expensive,  and  the  con- 
tractor studies  religiously  to  avoid  such,  and  when  he 
finds  a  dififerent  solution  he  insists  on  its  use,  or  an 
allowance  of  extra  time  to  obtain  the  material  detailed. 
However,  every  building  does  have  features  which 
require  very  careful  attention.  Every  building  has 
certain  parts  designed  for  an  unusual  purpose,  which 
neither  the  specifications  nor  the  general  drawings  ex- 
plain adequately  to  the  contractor  and  to  the  various 
craftsmen  employed  in  its  construction.  Throughout 
the  entire  building  there  are  details  of  construction 
on  which  two  or  more  separate  crafts  must  be  agreed. 
For  example,  the  location  of  terra  cotta  anchor  holes 
in  the  steel  frame  is  vital  to  both  steel  and  terra  cotta 
contractors,  yet  neither  may  establish  it  for  the  other. 
Details  of  such  items  in  the  work  do,  and  should,  form 
a  large  part  of  the  special  details  in  building  plans. 
The  following  enumeration,  classified  in  a  very  gen- 
eral way,  covers  the  principal  subjects  for  detail  usu- 
ally required : 

Reinforced  Concrete  Construction 

(a)  Design  of  footing  reinforcement. 

1.  Bending  of  reinforcing  bars. 

2.  Location  and  size  of  shear  reinforcement. 

3.  Disposition   of  bars   in   tension   face   of   heavy 

cantilever  or  combined  footings. 

(b)  Detail  of  column  base,  showing  dowels  in  footing, 

method  of  securing  vertical  bars,  and  hoop- 
ing in  the  case  of  hooped  columns. 

(c)  Detail  of  column  splice  in  reinforcement,  and  dis- 


position of  slab  reinforcement  around  column. 

(d)  I^ocation  of   all   brackets. 
Anchor  bars. 
Hangers,  shafting,  etc. 
Pockets  in  slab  or  column. 

Holes  in  slab  for  mechanical  equijjment. 

(e)  Location  in  slab  for  pipes  of  .steam  fitter,  plumber, 

electrician  and  other  mechanics. 

Steel  Skeleton  Frame 

(a)  Detail  of  column  base  (steel  grillage  or  cast  iron 

base). 

(b)  Connection  of  frame  to  foundation,  anchor  bolts, 

etc. 

(c)  Column  splice  and  typical  beam  connection. 
Location  of  splice. 

Material  in  same. 

Material  for  beam  connections. 

(d)  Location  and  detail  layout  for  all  wind  liracing  in 

the  building. 

(e)  Design  of  plate  girder  with : 

1.  Line  diagram  of  girder  to  scale. 

2.  Loads  designed  for. 

3.  Stresses. 

4.  Material,  lengths,  etc. 

(f)  Design  of  trusses  with: 

1.  Line  diagram  of  truss. 

2.  Panel  loads,  designed  for. 

3.  Stresses  in  each  member. 

4.  Material. 

5.  Lateral  bracing,  etc. 
The  details  of  the  footing  and  column  bases  in  the 

reinforced  concrete  work  are  essential  largely  because 
they  are  needed  at  the  beginning  of  operation  in  the 
field,  at  the  stage  when  the  contractor's  organization 
is  not  acquainted  with  the  design  or  scope  of  the  work, 
and  extra  care  to  make  the  beginning  clear  to  them  is 
well  worth  the  eiifort  in  the  time  gained. 

The  location  of  brackets,  etc.,  called  for  in  item 
(d)  is  intended  to  eliminate,  so  far  as  possible,  one 
of  the  objectionable  features  of  reinforced  concrete 
work,  as  it  is  not  easy  to  add  to  or  alter  anything 
about  the  structural  frame,  after  it  is  erected.  Ma- 
chinery brackets  on  columns,  for  example,  are  so  eas- 
ily forgotten  and  so  hard  to  attach  afterward  that  a 
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separate  and  elaborate  detail  for  them  is  a  wise  pre- 
caution. 

The  location  of  pipe  holes  in  the  slabs  is  important. 
Usually  a  slab  is  hardly  dry  before  every  craft  on  the 
work  starts  to  cut  away  at  it.  Seemingly  pipes  have 
never  been  thoujrht  of  before  that  time.  Not  only  is 
disrenard  for  these  danf^erous  to  the  construction,  but 
it  is  expensive  to  cut  through  a  6  or  8-in.  concrete  slab 
to  provide  space  for  a  pipe.  This  expense  must  in  the 
end  be  borne  by  the  owner.  When  one  reflects  how 
comparatively  easy  it  would  be  for  the  designer  to 
locate  these  holes  in  the  plans  in  advance  of  the  pour- 
ing it  seems  all  the  more  serious  that  it  is  done  so 
infrequently. 

Most  of  the  items  in  the  steel  framing  are  self- 
explanatoi'y,  but  mention  may  well  be  made  of  plate 
girder  and  truss  design.  A  great  many  designers  record 
their  designs  for  plate  girders  and  trusses  in  a  private 
notebook,  and  give  verv  meagre  data  on  the  plans.  A 
single  cross  section  through  a  plate  girder  is  often  con- 
sidei-ed  sufficient  for  the  detailer.  The  material  list 
accompanying  such  a  drawing  i.s  of  little  value  to  the 
man  who  must  order  the  material  for  the  girder.  He 
finds  it  necessary  to  duplicate  nearly  all  the  work  that 
the  designer  has  recorded  in  his  notebook.  A  small 
line  diagram,  if  only  to  y»  in.  scale,  showing  dimen- 
sioned lengths  of  all  members  of  the  girder,  is  easily 
added  to  a  drawing,  and  such  a  diagram  makes  it  pos- 
sible to  order  the  material  for  it  without  delay. 

So  many  items  appear  for  each  building  under 
these  various  headings,  and  attention  at  the  proper 
time  means  so  much  to  the  men  who  execute  the  work, 
that  they  deserve  thorough  study.  He  is  indeed  a 
valuable  man  in  any  office  who  can  indicate  clearly 
every  difficulty  in  the  way  of  the  workmen  and  can 
avoid  the  use  of  special  materials,  special  tools,  or 
expensive  operations. 


Hydrated  lime  to  the  amount  of  0.1  cu.  ft.  to  each 
1  cu.  ft.  of  cement  is  to  be  used  for  all  concrete  in  the 
culverts,  bridges,  and  pavements  of  the  6'/j-mile  sec- 
tion of  the  Coleman  du  I'ont  Road  in  Sussex  County, 
Delaware.  A  concrete  pavement  is  now  being  con- 
structed in  Somerset  County,  Maryland,  under  the 
direction  of  Mr,  Henry  G.  Shirley,  Chief  Engineer  of 


the  State  Roads  Commission, 
hydrated  lime  is  also  used. 


In  this  a  percentage  of 


The  Provincial  Normal  School  at  Victoria 

THE  new  Provincial  Normal  School  at  Victoria 
occupies  an  ideal  location  on  a  seven-acre  site. 
The  contract  for  its  erection  was  awarded  in 
June,  1913,  and  work  on  the  foundations  was 
commenced  the  following  month,  the  building  having 
been  turned  over  to  the  Government  in  January  of 
last  year.  The  site  and  building  represent  an  expen- 
diture of  some  $250,000.  The  structure  is  thoroughly 
fireproof,  it  being  of  reinforced  concrete,  with  facings 
of  red  pressed  brick,  trimmings  of  Denman  Island 
.stone,  and  slate  roof.  A  feature  of  the  design  is  a 
central  clock-tower,  ninety-five  feet  high,  the  base  of 
which  merges  into  the  elevation  of  the  principal  en- 
trance, which  is  finished  in  terrazzo  tile.  For  the 
interior  finishing  Douglas  fir  and  other  B.  C.  woods 
have  been  used.  The  equipment  includes  a  system  of 
low-pressure  steam  heating,  exhaust  ventilation, 
vacuum  cleaning  plant,  gas  plant,  automatic  tempera- 
ture control  electric  time  system,  and  an  inter-com- 
municating telephone  system. 

On  the  lower  Hoor  there  are  a  gymnasium.  73  x 
35  feet,  recreation  rooms,  heating  and  fuel  chambers, . 
store  rooms,  lavatories,  baths  and  dressing  rooms, 
with  plunge  and  shower  baths  for  both  sexes,  lunch- 
eon rooms,  manual  training,  masters'  rooms,  cycle 
rooms,  games  and  storage  rooms,  and  janitor's  rooms. 

An  auditorium,  73  x  35  feet,  with  gallery,  platform, 
anterooms,  four  students'  class-rooms,  three  model 
.scholars'  class-rooms,  principal's  and  teachers'  rooms, 
two  music  rooms,  secretary's  office,  cloak  and  locker 
rooms,  library,  store  and  stock  rooms,  lavatories,  etc.. 
occupy  the  ground  floor. 

On  the  first  floor  are  .-"iluaied  four  class-rooms, 
clay  modelling,  art.  science,  lecture  and  preparation 
rooms,  optical  dark  rooms,  biological,  chemical  and 
physical  laboratories,  balance  and  storage  rooms,  mas- 
ters' rooms,  lavatories,  etc. 

The  contractors  for  the  Normal  School  were 
Messrs.  Luney  Brothers,  of  Victoria,  while  the  build- 
ing was  designed  by  \V.  C.  F.  Gillam.  of  Vancouver 
and  Victoria. 
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The  Toronto-Hamilton  Highway 

ON  Thursday  of  last  week,  a  party  consisting  of  Mr. 
George  H.  Gooderham,  Chairman  of  the  Toronto- 
Hamilton   Highway   Commission,   members  of  the 
Commission,  the  Ontario  Motor  League  and  repre- 
sentatives of  The  Contract  Record  and  other  sections  of  the 
Press  inspected  the  work  now  being  done  on  the  construc- 
tion   of   the    Toronto-Hamilton    concrete    roadway. 

Starting   at    Clarkson,   where   the    most   easterly   section 
of  concrete  ends,  the  party  went  over  the  whole  of  the  road 


Mr.  H.  S.  Van  Scoyce,  Chief  Engineer,  Toronto- 
Hamilton  Higtiway. 

as  far  as  the  outskirts  of  Hamilton,  and  were  agreeably  sur- 
prised by  the  progress  made  and  the  fine  quality  of  the  road 
already  laid. 

The  completed  highway  will  be  about  35  miles  long.  Of 
this,  eleven  miles  have  been  concreted  to  date.  The  greater 
part  of  the  remaining  distance  has  been  graded  ready  for 
the  concrete,  the  principal  exception  being  that  stretch 
through  the  town  of  Burlington,  where  work  has  been  ren- 
dered impossible  by  the  construction  of  a  sewer. 

The  Commission  have  accomplished  excellent  work  in 
eliminating  many  bad  turns  and  in  limiting  the  maximum 
grade  to  four  per  cent. 

Some  idea  of  the  magnitude  of  the  undertaking  will  be 
gathered  from  the  statement  that  150,000  tons  of  stone,  75,000 
tons  of  sand,  and  135,000  barrels  of  cement  will  be  required. 
.With  regard  to  the  sand,  considerable  difficulty  has  been 
experienced  in  obtaining  a  steady  and  adequate  supply.  The 
materials  are  received  at  the  yards  at  Port  Credit,  Oakville 
and  Waterdown,  unloaded  into  cars  of  one  and  one-half 
cubic  yard  capacity  by  a  locomotive  clam-shell  bucket  crane, 
and  hauled  to  the  roadway  by  dinkey  engines  over  24-inch 
gauge  track,  of  which  there  are  twenty  miles  laid. 

The  concrete  is  mixed  in  cube  mixers  in  the  proportions 
l:lJ/2:3,  the  water  being  pumped  from  the  lake  by  four 
pumps  and  carried  along  the  roadway  in  2-inch  pipe.  The 
road-bed  is  levelled  soil,  and  the  concrete  is  laid  direct  on 
to  this  subsurface.  It  is  6  inches  thick  at  the  edge  and  SJ^ 
inches  at  the  centre,  and  is  floated  to  a  smooth  surface.  The 
road  is  then  covered  with  damp  earth,  or  ponded  and  covered 
with  water,  in  order  to  keep  the  concrete  moist  for  a  period 
of  about  ten  days.  In  those  places  where  the  width  exceeds 
18  feet,  causing  the  thickness  of  the  concrete  in  the  centre 
to  become  excessive,  the  sub-surface  also  is  given  a  crown, 
and  the  concrete  is  reinforced  with  wire  mesh.  A  unique 
feature  of  the  road  are  the  integral  curbs  which  are  being 


constructed  through  the  municipalities,  the  curbs  and  road 
being   entirely   homogeneous. 

The  progress  made  on  the  highway  is  extremely  credit- 
able when  the  numerous  obstacles  are  taken  into  account. 
Not  the  least  among  these  are  the  weather  conditions  which 
have  been  encountered.  Concreting  did  not  start  until  July 
21st,  and  from  that  date  until  the  end  of  August  the  weather 
was  wet,  with  little  cessation.  Apart  from  the  retarding 
effect  of  this  upon  the  work,  it  caused  other  troubles  in  the 
form  of  washouts  at  various  places.  However,  the  Chief 
Engineer,  Mr.  H.  S.  Van  Scoyoc,  is  hopeful  of  completing 
about  twenty  miles  of  concrete  work  by  the  end  of  the 
season. 

The  total  cost  of  the  work  done  to  date  is  $210,000,  and 
the  debenture  issue  amounts  to  $600,000.  Of  this  sum,  the 
city  of  Toronto  contributes  $150,000,  and  Hamilton  $30,000, 
the  Provincial  Government  paying  a  subsidy  of  $4,000  a  mile 
and  the  various  municipalities  through  which  the  road  passes 
another  $4,000  a  mile,  the  balance  of  the  cost  being  obtained 
on  a  frontage  basis. 

The  entire  work  is  being  carried  out  by  day  labor,  under 
the  supervision  of  the  Engineers,  the  number  of  men  em- 
ployed varying  from  375  during  the  winter  to  over  one  thous- 
and in  the  latter  part  of  the  summer. 

It  will  be  readily  understood  that  the  commissariat  ar- 
rangements are  no  inconsiderable  part  of  the  work.  The 
excellence  of  the  catering  was  abundantly  demonstrated  by 
the  luncheon  tendered  to  the  members  of  the  party  at  the 
Oakville  camp. 


Personal  Mention 

Mr.  J.  W.  Leonard  has  been  re-elected  General  Man- 
ager of  the  Toronto  Terminals   Railway   Company. 

Mr.  Donald  Bain,  the  Toronto  contractor,  who  died  at 
Muskoka  in  August,  left  an  estate  valued  at  $33,640.  . 

Pro  Patria 

Capt.  E.  E.  Williams,  Manager  of  the  London  Branch 
of  the  Dunlop  Tire  and  Rubber  Goods  Company,  Limited, 
had  been  connected  with  military  work  for  upwards  of  eleven 
years  at  the  time  of  his  joining  the  Colours,  and  he  had  been 
employed  by  the  Dunlop  firm  for  nine  years.  When  war 
broke  out  he  was  one  of  the  first  to  offer  his  services.  He 
volunteered  with  the  first  Canadian  contingent,  and  went  to 
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the  front  as  Captain  in  the  Canadian  Army  Service  Corps. 
Capt.  Williams  has  a  wife  and  two  children  living  in  the 
Forest  City. 

Mr.  R.  H.  Murray,  of  the  engineering  staff  of  the  Sas- 
katchewan Bureau  of  Public  Health,  has  received  a  com- 
mission in  an  English  military  unit  called  the  "London  San- 
itary." 

Mr.  A.  E.  MacGregor,  who  has  been  Resident  Engineer 
at  London,  Ont.,  for  Messrs.  Chipman  &  Power  for  the  last 
two  years,  was  married  last  week  at  Bowmanville,  Ont.,  to 
Miss  Alice  McTaggart  Martin. 

Prof.  Alexander  Miller  Gray,  Assistant  Professor  of 
Electrical  Engineering  at  McGill  University,  Montreal,  has 
been  appointed  Professor  of  Electrical  Engineering  in  Sib- 
ley   College,    Cornell    University. 

Mr.  J.  G.  Sullivan,  Chief  Engineer  of  the  Canadian  Pacific 
Railway,  has  been  attending  the  International  Engineering 
Congress  at  San  Francisco,  representing,  with  Mr.  J.  Challies, 


JltJ  Mr.  J.  G.  Sullivan.  Chid  Kngineer  of  llie  C.l'.R..  one 
of  Canada's  representatives  at  the  International 
Ensincering  Congress  at  San  Francisco. 


of  Ottawa,  the  Dominion  at  this  great  gathering.  Engineers 
have  been  in  attendance  from  practically  every  country  in 
the  world — except  Germany  and  Austria. 

Major  E.  G.  M.  Cape,  of  E.  G.  M.  Cape,  Limited,  Mont- 
real, has  been  appointed  to  the  command  of  a  new  heavy 
artillery  battery  for  overseas  service.  Major  Cape  has  taken 
charge  of  the  recruiting. 

Mr.  Collingwood  Schrcibcr,  C.M.G.,  General  Consulting 
luigineer  of  the  Department  of  Railways  and  Canals,  to- 
gether with  Mr.  L.  K.  Jones,  Assistant  Deputy  Minister,  left 
(Htawa  last  week  on  a  semi-annual  inspection  trip  through 
the  West  as  far  as  the  G.  T.  P.  terminal,  Prince  Rupert. 
Mr.  Schreiber,  who  is  now  84  years  of  age,  has  been  making 
these  trips  practically  since  the  commencement  of  railway 
building  in  Western  Canada. 

Mr.  C.  E.  Henderson,  Assistant  City  Engineer  of  Port 
Arthur,  has  been  appointed  City  Engineer  of  St.  Augustine, 
Florida.  Mr.  Henderson  graduated  in  civil  engineering  at 
the  University  of  Illinois  in  lUOO.  For  some  years  he  had 
a  varied  experience  in  railway  and  other  constructional  work. 
For  a  time  he  was  Instructor  of  Civil  Engineering  in  the 
University  of  Illinois.  He  has  been  Assistant  City  Engineer 
of  Port  Arthur  since  June,  1910. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Eugene  DesOrmeaux,  Limited,  contractors,  Montreal, 
Que.,  have  obtained  a  charter. 

The  Darlington  Gravel  Company,  Limited,  Bowmanville, 
9nt.,  capitalized  at  $40,000,  has  been  incorporated  by  L.  W. 
Reade,  C.  R.  Stein,  J.  B.  Mitchel,  and  others,  of  Bowman- 
ville. 

A  newly-iijcorporated  Montreal  concern  is  the  Harris 
Heating  and  Engineering  Company,  Limited,  whose  capital 
is  $25,000.  J.  A.  Harris,  Edgar  Desy,  and  M.  Raymond  are 
among  the  incorporators. 

Operations  have  started  on  the  erection  of  the  new 
Church  of  the  Holy  Name  on  Danforth  Avenue  and  Moscow 
Street.  The  new  building  was  designed  by  Mr.  A.  W. 
Holmes,   architect,   Toronto. 

At  a  meeting  of  the  Canadian   Society  of  Civil    Engi-  . 
neers  to  be  held   in   Montreal  on   October  7th.   Mr.   R.   F. 
Hayward  will   contribute  a  paper  on   the  "Stade   Falls   De- 
velopment of  the   Western   Canada   Power   Company." 

Sorel  Steel  Foundries  Company,  Limited,  has  been  in- 
corporated with  a  capital  of  $100,000  to  take  over  the  busi- 
ness of  Messrs.  Beauchemin  &  Son,  Limited,  at  Sorel,  Que. 
The  incorporators  include  L.  P.  Tremblay  and  N.  Latraverse, 
both  of  Sorel. 

The  contract  for  a  pipeline  estimated  to  cost  $194,000 
has  been  awarded  by  the  Ottawa  City  Council  to  Messrs. 
Laurin  &  Leitch,  of  Montreal.  The  engineer  in  charge  of 
this  undertaking  is  Mr.  R.  L.  Haycock,  and  the  consulting 
engineer   Mr.  J.   B.   McRae,  of   Ottawa. 

The  contract  for  the  flooring  for  the  St.  Denis  Theatre, 
Montreal,  has  been  awarded  to  the  Marbleloid  Company, 
through  their  representatives,  Messrs.  .\rchibald  &  Company, 
:i02  Shaughnessy  Building,  Montreal.  This  contract  embodies 
all  the  traffic  portions  of  the  theatre,  the  area  being  15,000 
sq.   ft. 

According  to  the  local  press,  bricklayers  at  Calgary  have 
surpassed  all  the  other  building  trades  in  the  number  they 
have  sent  to  the  Colours.  It  is  stated  that  out  of  165  mem- 
bers of  the  Calgary  Bricklayers,  Masons  and  Plasterers' 
Union  over  sixty,  or  more  than  forty  per  cent.,  have  en- 
listed for  active  service. 

Things  are  humming  at  the  Canadian  Car  and  Foundry 
Company's  plant  at  Amherst,  N.S.,  where  seven  hundred  men 
are  now  employed.  The  busy  section  of  the  plant  is  the  steel 
shop,  where  box  cars,  structural  work,  and  so  on,  are  being 
turned  out  in  large  quantities.  The  machine  shop  is  work- 
ing day  and  night,  two  shifts  being  employed  continuously. 

A  report  from  Hamilton,  Ont.,  states  that  the  proposed 
new  bridge  at  the  Valley  Inn  Hill  will  cost  not  less  than 
$500,000  if  erected  in  concrete,  and  considerably  more  if 
built  of  steel.  Soundings  were  renewed  recently,  and  rock 
was  finally  found  at  a  depth  of  ninety-one  feet.  It  is  ques- 
tioned whether  it  would  not  be  more  economical  to  resort 
to  filling  than  to  erect  a  bridge. 

With  the  acquisition  by  the  Canadian  Government  of 
the  Transcontinental  line  between  Moncton,  N.B..  and  Win- 
nipeg, it  has  been  decided  to  change  the  location  of  a  part 
of  the  Intercolonial  Railway  right-of-way  near  Moncton,  to 
avoid  duplication  of  tracks.  About  ten  miles  of  I.  C.  R.  track 
will  be  abandoned,  and  the  track  of  the  Transcontinental 
will  be  used  instead.    The  steep  grade,  known  as  the  Cata- 
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mount  grade,  besides  some  smaller  grades,  will  thus  be 
eliminated.  It  has  been  suggested  that  the  abandoned  right- 
of-way  might  be  used  for  highway  purposes. 

The  Bathurst  Street  Hill  improvement  at  Toronto,  which 
was  opened  recently  by  the  Mayor,  Mr.  Church,  cost  rather 
more  than  $225,000.  Operations  were  commenced  in  Janu- 
ary, 1914,  and  the  undertaking  was  completed  a  short  time 
ago.  Formerly  the  maximum  grade  on  the  hill  at  the  steep- 
est part  was  14.2  per  cent.,  but  now  the  heaviest  grade  is 
7.94  per  cent.  The  length  of  the  retaining  wall  is  949  feet, 
and  the  roadway  varies  in  width  from  42  to  46  feet.  The 
yardage   of  brick   laid   is   given   as   6,866. 

A  meeting  of  the  Nova  Scotia  Steel  and  Coal  Com- 
pany's directors  was  held  at  the  head  office  at  New  Glasgow, 
N.S.,  last  week.  In  a  statement  submitted  by  the  General 
Manager  it  was  shown  that  the  output  in  shells  for  Septem- 
ber was  the  largest  ever  made,  it  having  been  forty  per 
cent,  over  that  of  August.  The  orders  on  hand  were  equal 
to  six  months'  full  capacity  of  the  plant  at  its  present  high 
rate  of  production.  The  wages  paid  by  the  company  in  their 
steel  plant  at  New  Glasgow  alone  are  at  the  rate  of  $150,000 
a  month — by  far  the  largest  in  the  history  of  the  company. 

Following  the  completion  of  the  New  Brunswick  Gov- 
ernment's spandrel  arch  bridge  at  the  Falls,  St.  John,  the 
wooden  suspension  bridge,  which  has  been  in  use  since 
1853,  is  now  being  removed.  All  the  central  woodwork  has 
been  taken  away,  and  there  now  remain  only  the  wire  cables 
and  the  four  large  granite  towers  from  which  the  bridge  has 
been  suspended.  With  the  removal  of  the  old  structure  there 
passes  a  bridge  which  has  done  loyal  service  for  the  pro- 
'  vince.  At  the  low  estimate  of  two  thousand  a  week,  at 
least  six  and  one-half  millions  of  travellers  have  passed  over 
this  bridge   since  it  was   erected. 

With  a  view  of  properly  training  men  in  the  oxy-acety- 
lene  process,  the  Montreal  Technical  School,  70  Sherbrooke 
Street  West,  is  holding  winter  night  classes.  The  element- 
ary course  is  on  Friday  night  for  ten  weeks  from  7.30  to 
9.30,  beginning  October  8th,  the  advanced  class  beginning 
in  January  next,  and  also  lasting  for  ten  weeks.  Theoretical 
and  practical  lessons  (the  latter  in  a  fully  equipped  work- 
shop and  with  individual  benches)  will  be  taught  by  experts 
in  English  and  French.  In  Europe,  and  also  in  the  United 
States,  this  process  is  taught  as  part  of  the  regular  course 
in  the  engineering  schools.  At  the  Montreal  Technical 
School  the  courses  have  the  support  of  L'Air  Liquide  Society, 
Maisonneuve,  who  are  naturally  interested  in  the  turning  out 
of   efficient   and   well-trained    men. 

Borings  are  being  made  on  the  St.  John  River,  at  Mistake 
Point,  to  determine  the  character  of  the  bottom  and  the 
practicability  of  a  railway  bridge  to  carry  the  tracks  of  the 
Valley  Railway  down  the  eastern  side  of  the  river  to  St. 
John.  At  the  point  under  survey,  the  river  has  a  width  of 
1,900  feet,  with  a  maximum  depth  of  60  feet.  It  is  proposed 
to  carry  the  line  from  Mistake  Point  to  Gorham's  Bluff, 
thence  across  the  mouth  of  Gorham's  Creek,  where  the 
water  is  from  9  to  11  feet  deep,  to  Shamper's  Landing,  on 
the  Kingston  peninsula.  A  direct  route  can  be  obtained  by 
tunnelling  1,500  feet,  at  an  estimated  cost  of  $150,000,  to 
Kingston  Creek,  or  the  creek  can  be  entered  by  curving  the 
line  around  Shamper's  Point.  From  this  locality  it  is  prob- 
able that  the  survey  will  be  carried  through  to  the  Inter- 
colonial Railway,  connecting  with  the  Government  road  at 
a  point  between  Jubilee  Station  and  Rothesay. 


roofs  suffered  the  greatest  damage,  with  tile  roofs  next 
Roofs  with  asphalt  shingles,  and  composition  paper  roofs, 
proved  their  worthlessness,  and  all  were  completely  des- 
troyed. The  standing  seam  metal  roofing  and  the  metal 
shingle  roofs  made  the  best  showing  of  all.  When  a  metal 
shingle  roof  was  damaged,  it  was  by  a  falling  chimney,  and 
hundreds  of  them  were  not  hurt  even  then.  One  of  the 
houses  had  a  telegraph  cross-bar  across  its  roof  and  suf- 
fered no  damage  whatever,  as  it  was  covered  with  metal 
shingles, 


The  recent  hurricane  and  storm  which  swept  the  Gulf 
of  Mexico  did  great  damage  to  houses  along  the  sea-wall  in 
Galveston,  Texas.  Sheet  metal  roofs  came  out  of  the  storm 
with   flying  colors,   very  few  sustaining  any   damage.     Slate 


Trade  Notes 

From  the  Metallic  Roofing  Company  of  Canada,  Limited 
(Toronto),  we  have  received  a  pamphlet  setting  forth  the 
claims  made  on  behalf  of  Metallic  Silo  roofs.  The  company 
strongly  recommend  the  "Empire"  roof,  as  being  weather- 
tight,  fireproof,  efficient,  and  moderate  in  cost.  Simplicity  of 
erection,  and  the  protection  it  provides  against  the  elements, 
are  additional  advantages  of  this  roof. 

In  connection  with  the  underground  conduit  system,  the 
city  of  Montreal  has  installed  a  new  lighting  system  on  St. 
Catherine  Street  and  Bleury  Street.  The  lights,  which  are 
of  the  arc  inverted  type,  are  on  iron  standards  of  special  de- 
sign, the  poles  being  spaced  at  an  average  distance  of  125 
feet.  Messrs.  G.  M.  Gest,  Limited,  supplied  the  standards, 
Eugene  F.  Phillips  Electrical  Works,  Limited,  the  cable,  and 
The  Canadian  General   Electric  the  lights. 

In  a  paragraph  relating  to  the  Bishopric  Wall  Board 
Company's  exhibit  at  the  C.  N.  E.,  published  in  our  issue 
of  September  8,  it  was  inadvertently  stated  that  the  com- 
pany's wall  board  was  "inflammable."  It  is  pointed  out  that 
while  the  materials  used  in  the  construction  of  Bishopric 
Stucco  Board  will  burn,  a  wall  made  of  this  product  covered 
with  plaster  is  less  liable  to  take  fire  than  a  lath  and  plaster 
wall.  Where  a  wall  is  constructed  by  the  use  of  Bishopric 
Stucco  Board  inside  and  out,  the  dead  air  space  formed  be- 
tween the  surfaces  and  the  close  adhesion  of  the  material  to 
the  studding  tends  to  prevent  the  spreading  of  fire.  Bishopric 
products  are  not  fireproof,  as  lath,  paper  and  asphalt  will 
burn,  but  it  is  claimed  that  the  combination  of  the  three  as 
manufactured  by  the  company  affords  a  greater  resistance 
to  fire  than  ordinary  walls.  Bishopric  products  are  slow  to 
ignite,  and  slow  burning. 

Up  to  the  present  time  there  has  never  been  any  stand- 
ard method  of  rating  batch  mixers.  Some  mixer  manufac- 
turers rate  their  machines  by  their  capacity  in  mixed  con- 
crete, while  other  manufacturers  rate  them  by  their  capacity 
in  loose  unmixed  material.  It  is  a  well-known  fact  that  a 
mi.xer  having  a  batch  capacity  of  8-9  cubic  feet  of  unmixed 
sand,  stone  and  cement,  will  hold  only  about  6  cubic  feet  of 
mixed  concrete  per  batch.  For  this  reason  the  term  three, 
four,  or  nine-foot  mixer  has  never  had  any  real,  definite 
significance.  The  National  Association  of  Mixer  Manufac- 
turers, at  their  August  meeting,  took  steps  toward  remedy- 
ing this  difficulty  by  adopting  a  resolution  providing  for  the 
uniform  rating  of  batch  mixers.  This  resolution  provides 
that  members  of  the  association  in  future  catalogs  and  cir- 
culars shall  specify  the  capacity  of  their  mixers  as  "size  of 
wet,  mixed  batch,"  and  not  otherwise.  The  resolution  fur- 
ther provides  that  the  dry  unmixed  capacity  of  a  mixer  may 
be  approximated  as  one  and  one-half  times  the  wet  mixed 
batch,  assuming  the  use  of  cement,  sand,  and  one  and  one- 
half  inch  crushed  stone,  with  1^  gallons  of  water  per  cubic 
foot  of  mixed  concrete.  The  members  of  the  association 
further  agreed  not  to  use  the  dry  batch  rating  in  their  cor- 
respondence, advertising,  etc.,  unless  the  standard  wet  batch 
rating  were  used  also  and  with  equal  prominence. 


4* 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in   Building  Supplies 


^Waterworks  Sewerage  and 
Roadways 

Berlin,   Ont. 

Work  is  about  to  start  on  tlie  exten- 
sion of  the  waterinain  on  Courtland 
Avenue.  Material  will  be  purchased  by 
Superintendent   H.   Hymmen. 

Guelph,  Ont. 

The  City  Council  are  considering  the 
construction  of  a  storm  drain  on  Gordon 
Street.     Clerk,  T.  J.   Moore. 

Hamilton,  Ont. 

;\  recommendation  for  the  construc- 
tion of  a  drainage  system  in  the  north- 
west section  of  the  city  has  been  sent 
to  the  local  and  Provincial  Boards  of 
Health  for  approval.  Work  will  start  as 
soon  as  possible.  Approximate  cost, 
$35,500.     Engineer,  A.   F.   Macallum. 

Lambeth,  Ont. 

The  following  contracts  for  the  con- 
struction of  a  waterworks  system  have 
been  awarded  by  the  \'illage  Council; — 
London  Foundry  Company,  369  Thames 
Street,  London,  contracts  (a)  and  (b); 
E.  Walter  Engineering  Company.  Mid- 
dlemarch  P.  O.,  contracts  (c)  and  (d) ; 
Gartshore-Thomson  Pipe  &  Foundry 
Company,  Stuart  Street  W.,  Hamilton, 
supply  of  waterpipe;  Des  Moines  Bridge 
&  Iron  Company,  Pittsburgh,  Pa.,  ele- 
vated steam  tank;  E.  W.  Kelly,  Lambeth 
P.  O.,  construction  of  concrete  reservoir. 

London,  Ont. 

The  City  Council  have  let  the  contract 
for  the  construction  of  a  vitrified  brick 
pavement  on  Wharnclifle  Road  and  a 
sewer  on  Grey  Street  to  the  Fielder  Con- 
struction Company,  William  Street,  Lon- 
don, at  .$5,054. 

The  construction  of  a  storm  sewer  on 
Grand  Avenue  is  being  considered  by 
the  City  Council.     Clerk,  Samuel  Baker. 

The  City  Council  contemplate  laying 
asphaltic  concrete  pavements  on  Wel- 
lington and  Clarence  Streets.  Engineer, 
H.  A.   Brazier. 

Markham,  Ont. 

.•\  by-law  has  beeii  carried  providing 
for  the  construction  of  a  waterworks  sys- 
tem, as  proposed  by  Consulting  Engineer 
E.  A.  James,  57  Adelaide  Street  W.,  To- 
ronto. Work  is  expected  to  start  short- 
ly.    Estimated  cost,  $20,000. 

Monaghan   Township,   Ont. 

The  construction  of  sidewalks  on 
Brown  Street  is  contemplated  by  the 
Township  Council.  Clerk,  B.  Johnston. 
Peterborough. 

Parry   Sound,  Ont. 

The  Town  I'.ngineer,  George  Murray, 
has  been  instructed  to  call  for  tenders 
on   the   construction   of  a   sewer. 

Peterborough,  Ont. 

TIu-  t  ity  Council  arc  considering  the 
laying  of  sewers  on  Robinson,  Victoria 
and  .^ylmer  Streets.  Engineer,  R.  H. 
Pearsons. 


Saanich,  B.C. 

Work  on  grading  Shelbourne  Street 
is  about  to  start  by  day  labor  under 
supervision  of  Engineer  D.  W.  Johns- 
ton, Royal  Oak. 

The  proposed  paving  on  Douglas  St. 
and  Gorge  Road  will  be  constructed  by 
day  labor  under  supervision  of  Engineer 
D.   W.  Johnston. 

St.  Thomas,  Ont. 

The  Town  Council  will  call  for  ten- 
ders shortly  on  the  construction  of  a 
sewer  on   Walnut  Street.     Engineer,   M. 

b'erguson. 

Stratford,  Ont. 

The  laying  of  concrete  sidewalks  on 
Mowat  and  Birmingham  Streets  is  being 
considered  by  the  Town  Council.  Clerk, 
R.   R.   Lang. 

By-laws  have  been  passed  providing 
for  the  construction  of  tarvia  pavements 
on  Well,  Church  and  West  Gore  Streets, 
and  for  a  9-inch  sewer  on  Home  Street. 
Engineer,  A.   B.  Manson. 

Victoria,   B.C. 

The  City  Council  are  considering  the 
construction  of  a  pavement  on  Blanshard 
Street.      Engineer.    C.    H.    Rust. 

Welland,  Ont. 

Work  has  been  commenced  on  the  lay- 
ing of  a  macadam  pavement  on  Lundy's 
Lane  by  day  labor,  .\pproximate  cost, 
$7,000.  Road  Superintendent,  James 
Shcppard,    Queenston. 

York  Township,  Ont. 

\  report  prepared  by  Township  En- 
gineer, F.  Barber.  57  Adelaide  Street  E., 
estimates  the  cost  of  installing  a  water 
system  in  the  district  north  of  St.  Clair 
.Avenue  and  west  of  Yonge  Street  at 
$"50,000.  Work  would  include  a  24-inch 
main  on  Eglinton  .\venue.  connected 
with  12-inch  mains  on  Spadina  Avenue. 
Bathurst.  DufTerin,  Kennedy,  Lauder 
and  Oakwood  Streets  and  Vaughan  Rd. 

CONTRACTS  AWARDED 

Chateauguay,   Que. 

The  Municipal  Council  have  let  the 
contract  for  laying  macadam  roads  to 
Julien  Toussaint  &  Company,  2743  St. 
Hubert  Street,  Montreal.  .Approximate 
cost,   $6,000. 

London,  Ont. 

The  contract  for  laying  sewers  on  Rey- 
burn,  Quebec  and  Salisbury  Streets  has 
been  let  by  the  City  Council  to  John 
McMurphy,  Hynian  Hall,  London.  .Ap- 
proximate  cost,   $3,000. 

New  Glasgow,  N.S. 

The  contract  for  the  extension  of  the 
sewer  on  Trenton  Road  has  been  award- 
ed by  the  Town  Council  to  Chisholm  & 
Comi>any,    N'cw   Glasgow. 

New   Westminster,   B.C. 

The  contract  for  the  supply  of  4.000 
feet  of  14-inch  rivetted  steel  water  pipe 
has  been  let  by  the  City  Council  to  the 
Vulcan  Iron  Works,  Front  Street,  at 
about  $7,000. 


Seneca  Towiuhip,  Ont 

The  Township  Council  have  awarded 
the  contract  for  construction  of  concrete 
sidewalks  to  James  Blake,  Caledonia. 
Ont..  at  9^i  cents  per  square  foot.  Gravel 
will  be  provided  by  the  Township. 

Stratford,  Ont 

The  address  of  the  Chicago  Bridge  & 
Iron  Works,  who  have  been  awarded  the 
contract  for  the  construction  of  a  stand- 
pipe,  is  Bridgcburg,  Ont.  Previous  re- 
port  incorrect. 

Toronto.  Ont 

The  Board  of  Control  have  awarded 
the  following  contracts: — sewers  on 
Chambers  and  Howick  Streets.  Longo 
&  Gentile.  663  Markham  Street  S1.580: 
Lansdowne  .Avenue.  J.  McGuire.  196 
Spadina  Road.  $1,869;  Prescott.  Silvcr- 
thorne  and  Turnburry  Streets.  Commis- 
si<mer  of  Works,  R.  C.  Harris.  $4,638: 
asphalt  pavement  on  Main  Street.  God- 
son Contracting  Company.  Manning 
Chambers.  $20,572;  Quebec  and  Bridg- 
man  Streets.  Constructing  &  Paving 
Company.  Confederation  Life  Building. 
$2.1.312;  Alberta  and  Brdigman  Streets 
and  Goldwin  Smith  Drive.  Commissioner 
of  Works,  $38,392;  asphaltic  concrete 
pavement  on  Wells  Street.  Constructing 
&  Paving  Company.  Confederation  Life 
Building.  $5,641;  brick  block  pavement 
on  Pelham  Street.  Brayley  &  Nicholson. 
61  Proctor  Boulevard.  Hamilton.  $6,831: 
bitulithic  pavement  on  .Alton  Street  and 
Grace  Terrace,  Warren  Bituminous  Pav- 
ing Company  of  Ontario,  McKinnon 
Building.    $30,696. 

The  following  firms  have  been  award- 
ed contracts  for  sidewalk  construction: — 
Grant  Contracting  Company.  50  Front 
Street  E..  Queen  City  Concrete  Paving 
Company.  179  Broadview  .Avenue,  Gard- 
ner Contracting  Company.  Goodyear 
Building.  .A.  Johnson.  35  Burgess  .Ave- 
nue. Riverdale  Concrete  Paving  Com- 
pany. 256  Jones  .Avenue.  Godson  Con- 
tracting Company.  Manning  Chambers. 
Standard  Concrete  Paving  Company. 
187  Concord  .Avenue.  Brayley  &  Nich- 
olson. 61  Proctor  Boulevard.  Hamilton, 
and  Commissioner  of  Works,  R.  C. 
Harris. 

Windsor,  Ont 

The  contract  for  labor  only  required 
in  the  construction  of  watcrmains  has 
been  let  to  Reid  &  Murphy.  Sandwich. 
Pipe  has  been  purchased  by  the  City. 


Railroads,  Bridges  and  Wharves 

Calgary.  Alta. 

City  Engineer  G.  W.  Craig  has  report- 
ed that  the  cost  of  repairs  to  the  Ogden 
Bridge  would  be  about  $14,000.  Clerk. 
J.   M.  Miller. 

Dover  Township,  Ont 

Tenders  on  the  construction  of  two 
reinforced  concrete  bridges  over  the 
Gordon  Drain  will  be  received  until 
noon,  October  9th.  by  Commissioner 
James   Fox,    Electric,   Ont      Plans,   etc.. 


46 


THE    CONTRACT    RECORD 


October  6,  1915 


at  office  of  the  Engineers,  McCubbin  & 
McGregor,  135  King  Street,  Chatham, 
and  of  the  Clerk,  John  Welsh,  Grand 
Avenue,  Chatham. 

Fort  William  West,  Ont. 

The  Canadian  Pacific  Railway  Com- 
pany have  been  authorized  to  construct 
an  industrial  spur  for  the  Western  Term- 
inal Elevator  Company,  Limited.  Head 
office  of  the  Railway  Company,  Montreal. 

Kennebec  Township,  Ont. 

Work  will  start  shortly  on  the  con- 
struction of  a  steel  bridge  400  feet  long 
across  Big  Cross  Lake  for  the  Depart- 
ment of  Public  Works  and  Frontenac 
County.  Construction  will  be  supervised 
by  the  Government  Engineer.  County 
Clerk,  J.  W.  Bradshaw,   Kingston. 

Peterborough,  Ont. 

The  Bonnacord  Street  Bridge  will  be 
built  by  day  labor  under  supervision  of 
the  City  Engineer,  R.  H.  Parsons.  Re- 
inforced concrete  construction.  Ap- 
proximate  cost,   $3,150. 

Port  Lambton,  Ont. 

The  Department  of  Public  Works,  Ot- 
tawa, are  preparing  an  estimate  of  the 
cost  of  constructing  a  public  dock  on 
the  waterfront.  Secretary,  R.  C.  Des- 
rochers,  Ottawa. 

Shipton  Township,  Que. 

The  Township  Council  are  about  to 
construct  bridges  over  Clark  Creek. 
Concrete  work  will  be  done  by  day 
labor.     Approximate  cost,  $7,000. 

Toronto,  Ont. 

The  Grand  Trunk  Railway  have  been 
authorized  to  construct  a  branch  line  in- 
to the  premises  of  the  Toronto  Harbor 
Commission  east  of  the  Don. 

Vaudreuil,  Que. 

The  Board  of  Railway  Commissioners 
have  authorized  the  Canadian  Pacific 
Railway  to  construct  an  industrial  spur 
for  Curtis  &  Harvey  (Canada),  Limited, 
lots  5  and  6,  Parish  Rigaud,  County 
Vaudreuil. 

CONTRACTS  AWARDED 

Sandwich  West,  Ont. 

The  general  contract  for  the  construc- 
tion of  two  concrete  bridges  for  the 
Municipal  Council  has  been  let  to  Ernest 
Renaud,   Sandwich. 


Public  Buildings,  Churches 
and  Schools 

Calgary,  Alta. 

The  Trustees  of  Calgary  Roman 
Catholic  School  District  No.  1  have  been 

empowered    to    borrow    $50,000  for    the 

construction    of    three    schools.  Frame 

construction.       Treasurer,     A.  Bernard 
MacDonald. 

Fort  William,  Ont. 

Tenders  on  the  installation  of  fittings 
at  the  Examining  Warehouse  will  be  re- 
ceived until  4  p.m.,  October  14th,  by 
R.  C.  Desrochers,  Department  of  Public 
Works,  Ottawa.  Plans,  etc.,  with  J.  C. 
Stinson,  Clerk  of  Works,  Fort  William, 
Thomas  Hastings,  Postal  Station  F,  To- 
ronto, and  at  the  Department.  Specifi- 
cations at  office  of  MacLean  Daily  Re- 
ports, Limited,  35  Charlotte  Street,  To- 
ronto, 


Long  Branch,  Ont. 

The  Architects  for  the  school  now  in 
course  of  erection  for  School  District 
No.  12  are  S.  B.  Coon  &  Son,  Ryrie 
Building,  Toronto.  Brick  construction, 
stone  trim,  fireproof  corridors  and  stair- 
ways.    Approximate  cost,  $20,000. 

Montreal,   Que. 

The  following  contracts  have  been  let 
in  connection  with  the  conversion  of  the 
factory  at  241  Guy  Street  into  a  bar- 
racks:— carpentry.  William  Evely,  449 
Bleury  Street;  plumbing,  Hickey  and 
Aubut,  93  Dominion  Street;  tinting. 
James  Shearer  Company,  Limited,  225 
St.  Patrick  Street.  Other  work  by  day 
labor. 

Ottawa,  Ont. 

The  damage  recently  caused  by  fire 
at  the  Collegiate  Institute  will  be  re- 
paired by  day  labor.  Seating  will  be 
required.  Architect,  W.  B.  Garvock, 
Building  Superintendent  of  Schools, 
Creighton   Street. 

Perth,  N.B. 

Equipment  for  the  school  now  in 
course  of  erection  will  be  purchased 
about  December  by  the  Secretary  to  the 
School   Board,  R.   B.   Ritchie. 

Saskatchewan  Province. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  school  for  the  Trustees  of 
McCraney  School  District  No.  3377.  Sec- 
retary, Rowland  Prescott,  Kenaston. 
Frame  construction. 

Ste.  Anne  de  Bellevue,  Que. 

Plans  are  being  prepared  for  additions 
and  alterations  to  the  Parish  Club  House. 
Architect,  G.  A.  Monette,  Power  Build- 
ing, Craig  Street,   Montreal. 

St.  Remi,  Que. 

G.  A.  Monette,  Power  Building,  Craig 
Street,  Montreal,  is  preparing  plans  for 
alterations  and  additions  to  the  Church. 
Stone  construction,  concrete  foundation. 

Three  Rivers,  Que. 

The  Department  of  Public  Works,  Ot- 
tawa, will  receive  tenders  until  4  p.m.. 
October  13th,  for  the  installation  of 
Post  Office  and  Customs  House  fittings. 
Plans  and  specifications  with  the  Archi- 
tect, Charles  Laford,  Three  Rivers,  R.  L. 
Deschamps,  Central  Post  Office,  Mont- 
real, and  at  the  Department.  Specifica- 
tions at  office  of  MacLean  Daily  Re- 
ports, Limited,  25  Charlotte  Street,  To- 
ronto. 

Toronto,  Ont. 

Tenders  are  now  being  received  for 
cedar  shingle,  slate  and  asbestos  roofing 
at  the  Church  of  Christ,  557  Bathurst 
Street.  Specifications  at  51  Richmond 
Street  West. 

Vancouver,  B.C. 

Tenders  on  the  installation  of  interior 
fittings  at  Postal  Station  C  will  be  re- 
ceived until  4  p.m.,  October  20th,  by 
R.  C.  Desrochers,  Department  of  Public 
Works,  Ottawa.  Plans  and  specifications 
with  the  Postmaster,  Vancouver.  W. 
Henderson,  Resident  Architect,  Victoria, 
and  at  the  Department.  Specifications 
at  office  of  MacLean  Daily  Reports,  Ltd., 
25   Charlotte   Street,   Toronto. 

CONTRACTS  AWARDED 

Barrie,  Ont. 

The  contract  for  electrical  work  at 
the  Library  hqw  in  ?our?e  of  ^r^ptjon  on 


Collier  Street  has  been  let  to  the  Barrie 
Electric   Light  Company,  5   Bayfield   St. 

Cardston,  Alta. 

The  plumbing  contract  in  connection 
with  the  school  now  being  built  has 
been  awarded  to  Frank  Summerton, 
Cardston. 

Hamilton,  Ont. 

The  general  and  roofing  contracts  for 
alterations  to  St.  Mathews  Church,  Bar- 
ton Avenue  E.,  has  been  let  to  Mitchell 
&  Riddell,  Head  Street.  Brick  construc- 
tion, concrete  and  stone  foundation, 
shingle  roofing.  Approximate  cost, 
$5,000. 

London,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  church  being 
built  on  Maitland  Street  for  the  Congre- 
gation of  the  Latter  Day  Saints: — car- 
pentry, P.  H.  Phillippian,  92  Chesley 
Avenue;  steel,  Sarnia  Bridge  Company, 
170  North  Street,  Sarnia;  asbesto-slate 
roofing,  J.  Bowles;  plastering,  W.  Gould, 
910  Lome  Street;  heating  and  plumbing, 
L.  J.  Odell,  634  Princess  Avenue;  cement 
block,  J.  Banks,  Queens  Avenue.  Paint- 
ing and  seating  not  yet  awarded. 

Montreal  South,  Que. 

The  general  contract  for  the  erection 
of  a  school  in  Rosemount  Ward  has  been 
let  to  A.  Filion  &  Frere,  2410  St.  Denis 

Street. 

Quebec,  Que. 

In  connection  with  the  chapel  being 
built  on  Ste.  Foy  Road  by  E.  Metivier 
&  Son,  St.  Damien,  County  Bellechasse, 
the  contracts  for  masonry,  carpentry, 
roofing,  plastering  and  painting  have 
been  awarded  to  the  general  contractors, 
and  the  heating,  plumbing  and  electrical 
work  to  Vandry  &  Matte,  169  St.  John 
Street. 

Rothsay,  N.B. 

The  contract  for  painting  and  glazing 
in  connection  with  the  school  now  be- 
ing built  has  been  let  to  C.  W.  Howe, 
Rosesay. 

St.  Catharines,  Ont. 

The  general  contract  for  the  erection 
of  a  school  on  Queenston  Street  for  the 
Trustees  of  School  Section  No.  fi,  Gran- 
tham, has  been  let  to  Ryan  &  Gardiner, 
Main  Street  E.,  Welland,  at  $10,514. 

Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  the  Union  Station  for  the  Toronto 
Terminal  Railway  Company,  36  King 
Street  E.  General  contractors,  P.  Lyall 
&  Sons  Construction  Company,  Mont- 
real, and  Front  Street,  Toronto.  Super- 
intendent of  Construction.  W.  T.  Grif- 
fiths. Engineer,  J.  R.  W.  Ambrose.  Es- 
timated cost,  $3,000,000. 


Business  Buildings  and  Indus- 
trial Plants 

Abbotsford,  B.C. 

The  British  Columbia  Electric  Rail- 
way Company,  Limited,  425  Carrall  St., 
Vancouver,  have  purchased  a  site  for  the 
erection  of  a  telephone  exchange  build- 
ing, and  also  contemplate  an  extension 
to  the  cable  plant. 

Adelaide  Township,   Ont. 

S.  Gates,  Main  Road,  Arkona,  Ont..  is 
considering  the  erection  of  fireproof 
farm  buildings  to  replace  those  destroyed 
by   fire. 
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Austin,  Man. 

E.  A.  Stout  is  about  to  rebuild  his 
machinery  warehouse,  and  is  in  the  mar- 
ket   for   corruRated    iron,    etc. 

Blenheim,  Ont. 

Tlie  erection  of  a  garage  is  being  con- 
sidered by  E.  W.  Knight.  Approximate 
cost,   $5,000. 

Brant  Township,  Ont. 

Frank  Hanniorc,  Concession  6,  Walker- 
ton,  Out.,  contemplates  the  erection  of 
farm  buildings,  at  an  estimated  cost  of 
.$3,000.     Fireproof   construction. 

Brantford,   Ont. 

The  Slingsby  Manufacturing  Com- 
pany, Limited,  are  about  to  erect  a  stor- 
age, warehouse  at  200  West  Mill  Street. 
Sandlime  and  pressed  brick  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing. I'.stimated  cost,  .$3,500.  Secretary, 
John   R.   Varey. 

Estevan,  Sask. 

The  Canadian  Northern  Railway  are 
building  a  station  at  Ninth  Avenue  and 
Fifth  Street.  Construction  is  superin- 
tended by  F.  Lake,  Moose  Jaw.  Design 
is  of  the  standard  C.  N.  R.  type. 

Eureka,  N.S. 

The  general  contract  for  the  erection 
of  an  extension  to  the  mill  of  the  Nova 
Scotia  Underwear  Company,  Eureka,  has 
been  let  to  J.  Cameron,  New  Glasgow, 
N.S.     Approximate  cost,   $7,000. 

Georgetown,   Ont. 

.'V  l)y-!aw  has  been  passed  enabling 
tlic  Glass  Garden  Builders,  Limited,  201 
Church  Street,  Toronto,  to  erect  a  fac- 
tory for  the  manufacture  of  greenhouses. 

Glen  Oak,  Ont. 

Thomas  Bairnes,  Glenwood,  Ont.,  is 
preparing  plans  for  a  large  frame  silo. 
Work  will   start  shortly. 

Hamilton,  Ont. 

Tenders  on  the  construction  of  a  gar- 
age are  being  received  by  W.  Ellis,  76 
Myrtle  Avenue.  Approximate  cost, 
$4,000. 

The  Mercury  Mills,  Limited,  80  Park 
Street  N.,  contemplate  the  erection  of 
a  knitting  factory.  The  matter  is  being 
considered   by   the   City    Council. 

Harwich  Township,  Ont. 

Peter  Hel)blcwaite,  Blenheim.  Ont.,  is 
considering  the  erection  of  farm  build- 
ings at  an  estimated  cost  of  $3,500.  Fire- 
proof   construction. 

Kintail,  Ont. 

The  erection  of  iireproof  farm  build- 
ings is  being  considered  by  T.  Griffin, 
Kintail.     Estimated  cost,  $3,000. 

Leamington,   Ont. 

Plans  are  being  prepared  for  a  marble 
works  to  be  built  for  Cole  Cullen.  Con- 
crete block  construction,  felt  and  gravel 
roofing. 

Montreal,  Que. 

P.  I'apin.  OSS  Atwatcr  Avenue,  has 
commenced  the  erection  of  two  stores 
and  residences,  estimated  to  cost  $5,000. 
Work  by  day  labor.  Brick  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing. 

Benoit  &  Fils.  184a  Timothee  Street, 
are  about  to  make  repairs  to  their  fac- 
tory, recently  damaged  by  tire.  Frame 
construction,   felt  and  gravel  roofing. 


Mount  Salem,  Ont. 

E.  V.  Learn  is  considering  the  erec- 
tion of  fireproof  farm  buildings  to  re- 
place  those   recently   destroyed    by    fire. 

Nanaimo,  B.C. 

E.  J.  Breseniann,  Royal  Bank  Build- 
ing, has  completed  plans  for  a  store  to 
be  built  at  Fitzwilliam  and  Selby  Streets 
for  F.  J.  Steward.  Pressed  brick  con- 
struction, tar  and  gravel  roofinK.  Ap- 
proximate cost,  $3,500. 

Nelson,  N.B. 

The  erection  of  a  sawmill  is  being  con- 
sidered by  Frascrs  Limited,  Carlton  St., 
Fredericton.  Equipment  will  include  a 
number  of  band  saws.  Approximate  cost, 
$80,000. 

Pembroke,  Ont. 

Work  has  been  started  on  rebuilding 
the  mill  of  the  Hardwood  Specialties 
Company,  under  supervision  of  J.  A. 
Scott,   Pembroke. 

Petrolia,  Ont. 

The  Canadian  Oil  Company  are  con- 
sidering extensions  and  improvements  to 
their  plant.     Manager,  J.  Tavenner. 

Red  Deer,  Alta. 

The  erection  of  a  warehouse  is  con- 
templated by  Campbell  Bros.  &  Wilson, 
Limited,  Princess  and  Bannatyne  Sts., 
Winnipeg,  and  Gaetz  Avenue,  Red  Deer. 
The  company  are  now  negotiating  for  a 
site. 

Sandwich  West  Township,  Ont. 

Seraphin  Dupuis,  Concession  6,  Sand- 
wich West  Township,  Lukervillc,  is  con- 
sidering the  erection  of  fireproof  farm 
buildings  to  cost  about  $3,000.  .  Fire- 
proof construction. 

Toronto,  Ont. 

T.  R.  Morris,  150  Roxton  Road,  will 
let  contracts  for  smaller  trades  in  con- 
nection with  the  store  and  apartments 
in  course  of  erection  at  Danforth  and 
Langford  .Avenues. 

Webster  Heights,  Sask. 

McEwan,  Webster  &  Moore,  Leslie, 
Sask.,  propose  to  dismantle  their  cream- 
ery and  re-erect  it  at  Webster   Heights. 

Windsor,   Ont. 

Plans  are  being  prepared  for  the  re- 
modelling of  stores  on  Ouellette  .Ave- 
nue for  W.  T.  Bartlet.  Davis  Building. 
.Architect,  J.  C.  Pennington,  La  Belle 
Building.     Approximate  cost,  $5,000. 

Tenders  will  be  received  until  October 
8th,  by  J.  C.  Pennington,  Architect,  La 
Belle  Building,  for  remodelling  a  barber 
shop  on  Ouellette  Avenue.  Owner,  W. 
G.  Bartlet.  Davis  Building.  Estimated 
cost,   $3,000. 

CONTRACTS  AWARDED 

Colborne,  Ont. 

The  general  contract  for  the  erection 
of  a  store  and  residence  on  King  Street 
for  P.  G.  Ireland  has  been  let  to  A.  W. 
Teal.     Frame  and  brick  construction. 

Cornwall,  Ont 

The  contract  for  heating  and  plumbing 
in  connection  with  stores  being  erected 
on  Pitt  Street  for  R.  Lalonde  has  been 
let  to  J.  G.  Hunter,  170  Pitt  Street.  Re- 
mainder of  work  will  be  done  by  general 
contractor, 


Davidson,  Sask. 

Palmer  &  Galleymore  are  building  a 
barn  and  residence  for  Luther  Lick. 
Frame  and  concrete  construction.  Esti- 
mated cost,  $4,500. 

Ford  City,  Ont 

The  contract  for  metallic  window  sasb 
and  frames  for  the  addition  to  the  Ford 
plant  has  been  let  to  Henry  Hope  & 
Sons  of  Canada,  Limited.  Monaghan 
Road,   Peterborough. 

Halifax.  N.S. 

The  following  contracts  have  been  let 
in  connection  with  the  business  block  in 
course  of  erection  for  f.  R.  Little,  120 
Spring  Garden  Road: — painting.  J.  Ead. 
83  Windsor  Street;  heating,  I^ongard 
Bros.,  213  Hollis  Street;  plumbing. 
Michael  Day,  31  Compton  Avenue;  elec- 
trical work,  Farquhar  Bros.,  Barrington 
Street. 

Levis,  .Que. 

In  connection  with  the  freight  shed 
being  built  for  the  Intercolonial  Railway, 
the  contract  for  painting  and  glazini.' 
has  been  let  to  the  general  contractor. 
J.  B.  Mitchell,  Jacobs  Building.  Montreal, 
and  the  electrical  work  to  Vincent  & 
Say  Electric  Company,  25  Union  .Ave- 
nue, Montreal. 

London,  Ont 

Work  is  about  to  start  on  alterations 
to  a  store  for  L.  Meredith,  466J4  Talbot 
Street.  The  general  contract  has  been 
let  to  J.  Hayman  &  Sons,  432  Welling- 
ton Street.     Approximate  cost,  $3,000. 

Montreal,  Que. 

The  contract  for  roofing  the  garage 
built  on  Ottawa  Street  for  the  Montreal 
Light,  Heat  &  Power  Company  has  been 
let  to  J.  Dunphy,  55  Barrie  Street  and 
for  waterpaint  sprinkling  to  Standard 
Spraying  Company,  52  Victoria  Square. 

The  following  contracts  have  been 
let  for  the  erection  of  a  restaurant  for 
the  Windsor  .Arcade  Company,  Limited. 
153  Peel  Street:— masonry,  J.  .Allan.  300 
Atwater  Avenue;  carpentry,  steel,  roof- 
ing, plastering  and  painting,  K.  G.  Rea. 
50  Beaver  Hall  Hill;  heating.  J.  A.  Gor- 
don, 301  St.  Antoine  Street;  plumbing, 
Hickcy  &  .Aubut.  93  Dominion  Street. 

Ottawa,  Ont 

In  connection  with  the  addition  to  a 
warehouse  on  Slater  Street  for  the  Bate 
Realty  Company,  the  contract  for  steel- 
work has  been  let  to  the  Dominion 
Bridge  Company,  Carlton  Chambers. 
Heating,  plumbing  and  electrical  work 
not  yet  awarded. 

The  Ottawa  Dairy  Company,  Cooper 
Street,  have  let  the  general  contract  for 
the  erection  of  an  ice  making  plant  to 
K.  W.  Shantz,  c/o  Wcgnier  Machin<- 
Company,  Perry  &  Mississippi  Street> 
Buffalo.   N.  Y.     Estimated  cost.  $15.00(i 

Port  Arthur,  Ont 

The  contract  for  roofing  at  the  elevator 
built  at  Third  Avenue  and  King  Street 
for  the  National  Elevator  Company. 
Limited,  has  been  let  to  Wells  &  Emer- 
son, Cumberland  Street  S..  and  the  paint- 
ing to  the  general  contractors.  Barnett 
&  McQueen,  Christina  Street,  Fort  Wil- 
liam. 

Quebec,  Que. 

Thf  contract  for  steelwork  at  the  shc<j 
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being  built  for  Germaine  Lepine,  281  St. 
Valier  Street,  has  been  let  to  the  East- 
ern Canada  Steel  &  Iron  Works,  Lim- 
ited, 76  Peter  Street,  and  the  roofing  to 
N.  Barbeau,  36  Bridge  Street.  Re- 
mainder of  work  by  general   contractor. 

St.  John,  N.B. 

The  contract  for  heating  and  plumbing 
at  the  business  premises  erected  for  the 
J.  Kennedy  Estate  has  been  let  to  F.  S. 
Walker,  18  Germain  Street. 

Toronto,  Ont. 

In  connection  with  the  thcatorium  to 
be  built  at  75-77  Queen  Street  E.  for 
Major  Boyce  Thompson,  143  Crescent 
Road,  the  contract  for  steelwork  has 
been  let  to  Hepburn  &  Disher,  Limited, 
18  Van  Home  Street.  Approximate 
cost,    $6,000. 

Vancouver,  B^. 

Li  connection  with  the  premises  be- 
ing built  at  Main  and  Pender  Streets  for 
the  Canadian  Bank  of  Commerce,  the 
contract  for  marble  tile,  marble  base  and 
hardware  has  been  let  to  W.  N.  O'Neil 
Company,   Limited,  550  Seymour  Street. 

Windsor,  Ont. 

The  general  contract  for  remodelling 
a  store  on  Sandwich  Street  for  Zakoor 
Bros,  has  been  let  to  George  Haugh,  117 
Church  Street.    Approximate  cost,  $3,000. 


Residences 

Halifax,  N.  S. 

The  City  Building  &  Land  Company, 
164  Mollis  Street,  are  about  to  build  two 
residences  on  Cedar  Street  at  an  approxi- 
mate cost  of  $5,600.  Frame  construc- 
tion, concrete  foundation,  shingle  roof- 
ing. 
Leamington,  Ont. 

George  Bullock,  Victoria  Street,  has 
commenced  the  erection  of  a  residence 
estimated  to  cost  $3,200.  White  brick 
construction,  concrete  foundation,  shin- 
gle roofing. 

Montreal,  Que. 

R.  Brodeur,  2875  Chateaubriand  Street, 
has  commenced  the  erection  of  two 
flats,  estimated  to  cost  $3,000.  Plaster- 
ing and  plumbing  will  be  let. 

A  residence  is  being  built  on  Wolseley 
Street  by  John  Dominique,  Marcil  Ave. 
Brick  veneer  constrdction,  slate  roofing. 
Approximate  cost,  $4,000. 

J.  Girard,  46  Joseph  Boulevard  W.,  has 
commenced  the  erection  of  flats  on  Ville 
Marie  Street,  estimated  to  cost  $7,000. 
Tenders  on  all  trades  are  being  received 
by  owner. 

Nixon,  Ont. 

The  erection  of  a  frame  and  brick 
residence  has  been  started  by  Fred  Lu- 
cas,  Nixon.     Estimated   cost,   $3,000. 

Ottawa,  Ont. 

E.  Bellanger,  26  St.  Francis  Street,  is 
considering  the  erection  of  a  residence 
at  an  estimated  cost  $3,800.  Double 
brick  veneer  construction,  shingle  roof- 
ing. 

H.  P.  Beck  126  Parks  Street,  is  con- 
sidering the  erection  of  a  residence  to 
cost  $6,000.  Double  brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing. 

W.  G.  Wilson,  1083  Wellington  Street, 
has  commenced  the  erection  of  a  resi- 
dence on  Bethany  Road,  estimated  to 
cost  $4,000.  Brick  veneer  construction, 
stone   foundation,  shingle   roofing. 


Poole,  Ont. 

John  Fetter,  Poole,  Millbank,  Ont.,  is 
preparing  plans  for  a  residence.  White 
brick  construction,  shingle  roofing.  Es- 
timated cost,  $3,000. 

Quebec,  Que. 

Work  has  been  started  by  Ernest  Ro- 
chette,  40  Des  Stigmates  Street,  on  the 
erection  of  a  residence  on  Bourlamarque 
Street.  Brick  construction,  concrete 
foundation,  metal  roofing.  Approximate 
cost,  $6,000. 

Lavoie  &  Frere,  56  Jeanne  d'Arc  St., 
are  building  a  residence  on  Cartier  Ave. 
Brick  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Estimated  cost, 
$6,000. 

Work  on  the  erection  of  a  residence 
on  Aberdeen  Street  has  been  started  by 
East  &  Masson,  62  Nazaire  Street.  Brick 
construction,  metal  roofing,  concrete 
foundation.     Estimated  cost,  $8,000. 

St.  Jacobs,  Ont. 

Plans  of  a  residence  estimated  to  cost 
$3,500  are  being  prepared  by  Anthony 
Gies,   Clearview  Farm,  St.  Jacobs. 

Three  Rivers,  Que. 

C.  E.  Hamelin,  31  Niverville  Street,  is 
about  to  erect  a  residence  at  an  approxi- 
mate cost  of  $3,500.     Brick  construction. 

Toronto,  Ont. 

L.  Battershill,  119  Vaughan  Road,  has 
commenced  the  erection  of  a  pair  of 
residences  at  88-90  Auburn  Avenue. 
Smaller  trades  will  be  let.  Brick  con- 
struction, shingle  roofing.  Approximate 
cost,  $3,800. 

W.  H.  Maton,  1723  Duflferin  Street,  has 
commenced  the  erection  of  a  duplex  resi- 
dence at  28  Ravensden  Avenue.  Smaller 
trades  will  be  let.  Brick  construction, 
tar  arid  gravel  roofing.  Estimated  cost, 
$7,000. 

Tenders  on  painting,  wiring,  plumbing 
and  heating  required  at  the  residence  at 
278  Runnymede  Road  are  being  received 
by  A.  Poyntz.  426  Queen  Street  W.  Par- 
ticulars at  job. 

H.  Lefneski,  423  Roxton  Road,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $4,500.  Smaller  trades 
will  be  let.  Brick  construction,  shingle 
roofing. 

Sykes  &  Hurst,  1248  St.  Clair  Avenue, 
have  commenced  the  erection  of  a  resi- 
dence at  15  Lauder  Avenue,  estimated 
to  cost  $4,500.  Smaller  trades  will  be 
let.     Brick  construction,  shingle  roofing. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  at  199  Neville  Park 
Boulevard  by  H.  E.  Graham,  2469  Queen 
Street  E.  Some  of  smaller  trades  will 
be  let.  Brick  construction,  shingle  roof- 
ing.    Approximate  cost,  $3,000. 

G.  T.  Death,  244  Sheldrake  Ave.,  has 
commenced  the  erection  of  a  residence 
at  82  Glencairn  Avenue,  estimated  to 
cost  $5,000.  Smaller  trades  will  be  let. 
Brick  construction. 

J.  W.  Butchart,  1  St.  Ives  Avenue,  is 
building  two  residences  on  St.  Leonards 
Avenue,  estimated  to  cost  $12,000. 
Smaller  trades  will  be  let.  Brick  con- 
struction. 

Lankin  Bros.,  43  Harcourt  .Avenue, 
have  commenced  the  erection  of  a  pair 
of  residences,  estimated  to  cost  $4,400. 
Brick  construction,  shingle  roofing. 
Smaller  trades  will  be  let. 

Windsor,  Ont. 

Work  has  been  started  by  Peter  Os- 
tcrhout,  Manning  Block,  on  the  erection 


of  a  residence  on  Gladstone  Street. 
Frame  and  brick  construction,  concrete 
foundation,  shingle  roofing.  Approx.- 
mate  cost,  $3,800. 

Tenders  on  the  erection  of  fiats  on 
Howard  Street  for  David  Meretsky,  120 
Aylmer  Avenue,  will  be  received  until 
October  16th.  Architects,  G.  Jacques  & 
Company,  Boug  Block.  Frame  construc- 
tion, concrete  block  foundation.  Approx- 
imate cost,  $5,000. 

CONTRACTS  AWARDED 

Dover  Township,  Ont. 

The  general  and  masonry  contracts 
for  the  erection  of  a  residence  for 
Thomas  Burke,  Bear  Line,  Ont.,  have 
been  let  to  Isaac  Moore,  19  Wilson  Ave., 
Chatham,  and  the  carpentry  to  Glen  &. 
Howe,  c/o  general  contractor.  Esti- 
mated cost,  $3,000. 

London.  Ont. 

The  contract  for  electrical  work  at  the 
apartments  built  on  Williams  Street  for 
W.  D.  Thomas,  531  Dundas  Street,  has 
been  let  to  the  People's  Electric  Com- 
pany, 641   Dundas  Street. 

Montreal,  Que. 

The  general  contract  for  the  erection 
of  a  residence  on  Roslyn  Avenue  for  S. 
W.  Shier,  28  N'allee  Street,  has  been  let 
to  Louis  Beaudry,  2420  Hutchison  St. 
Brick  construction,  slate,  felt  and  gravel 
roofing.     Estimated  cost,  $5,500. 

Work  has  been  started  by  Valin  Ik. 
Bail,  2  Lamoriciere  Street,  on  the  erec- 
tion of  a  residence  on  Durochcr  Street 
for  Victor  Guertin.  31  Sherbrooke  Streec 
W.  Sub-tenders  on  all  trades  are  nov; 
being  received  by  the  general  contrac- 
tors. Brick  construction,  stone  founda- 
tion, felt  and  gravel  roofing.  Appro.xi- 
mate    cost,   $7,000. 

Montreal,  West,  Que. 

The  general  contractors  for  the 'resi- 
dences now  in  course  of  erection  on 
Parkside  for  W.  H.  Reid,  442  Prince  Al- 
bert Street,  Westmount,  are  While 
Realty  &  Construction  Company,  Ltd., 
306  Coronation  Building.  Approximate 
cost,    $7,000. 

Nanaimo,  B.  C. 

The  general  contract  for  the  erection 
of  a  residence  for  E.  Kermode  has  been 
let  to  Chester  Young.  Work  will  start 
at  once.     Estimated  cost,  $3,000. 

Neustadt,  Ont. 

Jacob  Hahn,  Hanover,  Ont.,  has  been 
awarded  the  contract  for  the  erection  of 
a  residence  for  W.  Heuther,  Neustadt. 
Milton  pressed  brick  construction,  shin- 
gle  roofing.      Approximate   cost,   $5,000. 

Ottawa,  Ont. 

In  connection  with  the  residence  being 
built  on  Belmont  Street  by  B.  A.  Grison, 
89  Fentiman  Street,  the  contract  for 
electrical  work  has  been  awarded  to  H. 
L.  Allen,  377  Somerset  Street,  and  the 
plumbing  to  J.  B.  Bland,  Bank  Street. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  on  Creighton  Street  by  Samuel 
Brooks,  62  Union  Street: — carpentry,  J. 
Meyer,  182  St.  Patrick  Street;  roofing,  J. 
Welch,  141  Waverley  Street;  painting, 
S.  Kelley,  191  McKay  Street;  heating, 
Ottawa  Plumbing  Company.  844  Somer- 
set Street;  plumbing,  Charles  Wyman, 
249  Creighton  Street;  electrical  work,  C. 
C.  Gould,  219  Florence  Street. 
Quebec,  Que. 

The  roofing  contract  in  connection 
with  the  residence  being  built  on  Bour- 
lamarque   Street   by   Arthur   Frenchette, 
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aon  St.  Cyrillc  Street,  has  been  let  to  E. 
I'alardeau,  143  Dorchester  Street,  the 
painting  to  Pelchat  &  Aubin,  183  Bayard 
Street,  and  the  heating,  pluniljing  and 
electrical  work  to  I.ouis  brencliette,  c/o 
owner. 

In  connection  with  the  residence  being 
built  on  Scott  Street  for  K.  Genest,  40 
t^ote  St.  Genevieve,  the  contract  for 
rooling,  heating,  plumbing  and  electrical 
work  has  been  let  to  J.  LaFrance,  21 
I'lessis  Street,  the  plastering  to  E.  Be- 
langer,  185  St.  Marguerite  Street,  and 
painting  to  I'elcliat  &  .Aubin,  183  Bayard 
Street. 

The  general  contract  for  the  erection 
of  a  residence  for  Jules  Gingras,  303  St. 
Oliver  Street,  has  been  awarded  to  A. 
Darveau,  153  Latourelle  Street.  Brick 
construction,  concrete  foundation,  metal 
rooling.     Estimated  cost,  $7,000. 

Work  has  been  started  by  J.  Salvard, 
218  Richelieu  Street,  on  the  erection  of 
a  residence  for  J.  A.  Choquette,  100 
Grande  Allec.  Brick  construction,  con- 
crete foundation,  metal  and  asbestos 
roofing.      Estimated   cost,  $5,000. 

Work  has  lieen  started  on  the  erection 
of  a  residence  on  J'ark  Avenue  for  Wil- 
liam C'ami)bell,  Hii  Maple  Avenue.  Gen- 
eral contractor,  Alexander  b'ackney,  107 
St.  Joachim  Street.  Brick  construction, 
concrete  foundation,  metal  and  asbestos 
rooling.     Appro.xiniate  cost,  $7,000. 

Sarnia,  Ont. 

John  Kllinor,  128  Victoria  Street,  has 
commenced  the  erection  of  a  residence 
for  Thomas  Quinn,  118  College  Avenue 
S.  The  masonry  contract  has  been  let 
to  J.  I'ark,  109  South  Mitton  Street. 
Brick  construction,  concrete  foundation. 
Estimated   cost,  $3,000. 

Toronto,  Ont. 

The  following  contracts  have  been  let 
in  connection  witli  the  residence  built  at 
25  Cranborne  Crescent  for  Thomas  Mix, 
c/o  G.  M.  West,  3  College  Street;— 
plumbing  and  heating,  McNaughton  & 
McKcnzie.  1039  Shaw  Street;  plastering, 
J.  l-tobertson,  015  Lansdowne  Avenue; 
painting.  R.  Morse,  186  Avenue  Road; 
tinsmithing,  W.  C.  Gurney,  4  Spruce  St. 

Walter  Simpson,  175  Hillsdale  Avenue, 
has  commence'd  the  erection  of  a  resi- 
dence for  Robert  Johnston,  Manor  Road. 
Smaller  trades  will  be  sub-let.  Brick 
construction,  shingle  rooling.  .Approxi- 
mate cost,  $3,000. 

In  connection  with  the  residence  l)e- 
ing  built  at  100  Oakwood  Avenue  for  W. 
E.  'Link,  00  Macpherson  Avenue,  the  con- 
tract for  plumbing  and  heating  has  been 
let  to  J.  v..  EuUerton.  89  Concord  Ave., 
and  the  plastering  to  II.  Hill,  10  Lawlor 
Avenue. 

The  contract  for  plumbing  and  heating 
in  connection  with  the  residence  in 
course  of  erection  at  84  Glencairn  Ave. 
for  J.  MacDonald,  530  Bathurst  Street, 
has  been  let  to  .V.  .\.  Earl,  774  Gladstone 
Avenue.  an<l  the  plastering  contract  to 
Clark  Bros..  303  Bedford  I'ark  .Aveinio. 


Power  Plants,  Electricity    and 
Telephones 

Blyth.  Ont. 

C.  H.  Beese.  Blyth,  is  in  tlie  market 
for  one  dynamo,  15  to  25  light,  direct 
current,  lio  volt  and  one  volt  meter. 

Brigden,  Ont. 

The  by-law  to  provide  for  the  purchase 
of  electrical  equipment  has  been  de- 
feated. 


Chesley,  Ont. 

A  l)y-law  has  been  carried  providing 
for  the  installation  of  Hydro  Electric 
power  and  lighting  systems.  Town 
Clerk.  II.  .S.  Sanderson. 

Dryden,  Ont. 

The  Town  ('ouncil  are  considering  the 
installation  of  a  telephone  system  esti- 
mated to  cost  $5,000.  A  by-law  will  be 
prepared.     Clerk,  Ira  J.  Wilde. 

Gait,  Ont. 

The  installation  of  an  ornamental 
lighting  system  is  being  considered  by 
the  Town  Council.  Clerk,  Joseph  Mc- 
Cartney.    Estimated  cost,  $6,860. 

Hensall,  Ont. 

The  Town  Council  are  considering  the 
installation  of  Hydro  Electric  power  and 
lighting  systems,  and  will  secure  plans 
and  estimates.  Clerk.  Alexander  Mur- 
dock. 

Wallaceburg,  Ont. 

Work  is  about  to  start  on  the  con- 
struction of  a  four  mile  transmission 
line  under  the  supervision  of  the  local 
Hydro  Commission.  Tenders  will  be 
called  for  material,  including  poles, 
cross  arms  and  No.  6  bore  copper  wire. 
Town   Engineer,  W.   R.   Wayborne. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  City  Council  have  let  the  contract 
for  the  supply  of  underground  cable  to 
the  Eugene  Philips  Company,  De  Gaspe 
Avenue.   Montreal. 

Saskatchewan  Province 

The  contract  for  the  construction  of 
the  Gladstone  Rural  Telephone  Com- 
pany's system  has  been  awarded  to  J.  E. 
McNaughton,  Bethune.  Contractor  is  in 
the  market  for  about  770  poles,  34  miles 
of  circuit,  27  phones,  195  six-pin  cross 
arms  and  35  ten-pin  cross  arms.  .Ap- 
proximate  cost  of  work,  $4,355. 

Fires 

Amherst,  N.  S. 

I'ire  has  entirely  destroyed  the  resi- 
dence of  Mrs.  Benjamin  Harrison,  Aca- 
demy Street. 

Athens,  Ont. 

Fire  has  destroyed  the  barns  belong- 
ing to  .Abraham  Berney,  Sheldons  Cor- 
ners. 

Aultsville,  Ont. 

The  residence  of  Cory  Hallister  has 
been  totally  destroyed  by  fire. 

Banff,  Alta. 

The  hotel  on  Banff  .Avenue  owned  by 
Dr.  Brett  has  been  totally  destroyed  by 
lire.     Loss.  $50,000. 

Charlottetown,  P.  E.  I. 

F'ire  has  destroyed  a  warehouse^  be- 
longing to  J.  .A.  Farquharson  &  Com- 
pany, Dorchester  Street.  Loss,  $5,000. 
partially   covered   by   insurance. 

Hobbema,  Alta. 

I'irc  has  destroyed  a  barn  belonging 
to  the  Department  of  Indian  .Affairs.  Ot- 
tawa. Superintendent.  Duncan  C.  Scott. 
(Mtawa.      Loss,    $4,000. 

Kent  Bridge,  Ont. 

.A  barn  owned  by  John  Lewis  has  been 
completely     destroyed     by     fire.       Loss, 

$5,000. 

Martinville,  Que. 

The  residence  of  .Albert  Gagnon  has 
been  gutted  by  tire.     Loss  unknown. 

Montreal,  Que. 

The  sash  and  door  factory  of   Benoit 


&    Fils,    190   Amherst    Street,    has    been 
destroyed  by  fire.    Loss,  $50,000. 

The  cabinet  shop  o(  O.  H.  Randal 
Company,  Ltd.,  1328  City  Hall  Avenue, 
has  been  destroyed  by  fire.  Loss, 
$10,000. 

North  Wakefield,  Que. 

Fire  has  destroyed  the  Post  Office 
owned  by  Mrs.  C.  Pritchard.  Loss 
$8,000,  partially  covered  by  insurance. 

Pakenham.  Ont. 

The  mill,  elevator  and  offices  of  the 
Renfrew  F'lour  Mills  Company,  Regina 
Street,  have  been  entirely  destroyed  by 
fire.  Loss  not  yet  known,  but  partly 
insured. 


Miscellaneous 

London,  Ont. 

The  City  Council  are  considering  the 
purchase  of  a  motor  street  flusher  at  an 
approximate  cost  of  $7,000.  Clerk,  Sam- 
uel  Baker. 

London  Township,  Ont. 

R.  G.  Fisher,  care  of  Meredith  & 
Fisher,  Dundas  Street,  will  probably  be 
in  the  market  shortly  for  oil  and  gas 
drilling  equipment. 

New  Westminster,  B.C. 

Tenders  on  the  installation  of  an  elec- 
tric freight  elevator  will  be  received  un- 
til 4  p.m..  October  29th.  by  R.  C.  Des- 
rochers.  Secretary,  Department  of  Pub- 
lic Works,  Ottawa.  Plans,  etc..  with  the 
Caretaker,  Public  Building,  New  West- 
minster, William  Henderson,  Resident 
.Architect,  Victoria,  at  the  Post  Office, 
Vancouver,  and  the  Department,  Otta- 
wa. Specifications  at  office  of  MacLean 
Daily  Reports,  Ltd.,  25  Charlotte  Street, 
Toronto. 

Owen  Sound. 

The  Town  Council  contemplate  the 
purchase  of  a  fire  truck.     Fire  Chief,  J. 

Thompson. 

Victoria,  B.  C. 

Plans  are  being  prepared  for  salt  wa- 
ter baths  to  be  constructed  on  Douglas 
Street  for  the  Victoria  &  Island  Devel- 
opment .Association,  Board  of  Trade 
Building.  Architect,  Jesse  M.  Warren, 
503  Central  Building.  Approximate  cost, 
$75,000. 

Winnipeg,  Man. 

Engineer  W.  P.  Brereton.  823  James 
.Avenue,  has  submitted  a  report  to  the 
Board  of  Control,  estimating  the  cost  of 
the  installation  of  a  gas  distributing  sys- 
tem at  $2,500,000,  including  services  and 
meters. 

CONTRACTS  AWARDED 

Toronto,  Ont. 

The  Turbine  Equipment  Company. 
Ltd.,  C.  P.  R.  Building.  Toronto,  have 
been  awarded  the  following  contracts  for 
the  supply  of  machinery: — Canadian 
Copper  Company.  Copper  Cliff.  Ont., 
two  De  Laval  centrifugal  pumps,  capa- 
city "I'/i  million  gallons  each  per  day.  di- 
rect connected  to  Canadian  Westing- 
house  motors;  Pilkington  Bros..  Thor- 
old,  one  De  Laval  three  stage  pump,  di- 
rect connected  to  Canadian  Crocker 
Wheeler  motor;  Samuel  .Austin  &  Com- 
pany, Thorold.  one  De  Laval  single  stage 
l)ump.  direct  connected  to  Canadian 
Crocker  Wheeler  motor;  Kerr  Lake  Min- 
ing Company.  Cobalt,  one  De  Laval 
three  stage  pump,  direct  connected  to 
Canadian  Westinghouse  Company  mo- 
tor.    Manager.  R.  N.  .Austin. 


Tenders  and  For  Sale  Department 


Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be  re- 
ceived   until 

Friday,  October  15th,  1915 

for 

New  School  Building, 
Park  School 

between 

Sydenham  St.  and  St.  David's 
Street 

Specifications  may  be  seen  and  all  informaiioa 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque 
for  five  per  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  Surety  Companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall,  not  later 
than  4  o'clock  on  the  day  named,  after  which 
no  tender  will  be  received.  The  lowest  or  any 
tender    will    not    necessarily    be    accepted. 

W.    C.    WILKINSON, 

Secretary -Treasurer. 

MILES    YOKES, 
40  Chairman    of    Committee. 


Department  of  the  Naval  Service 


Tenders  for 

Miscellaneous  Material 


Sealed  tenders,  addressed  to  the  Undersigned, 
will  be  received  up  to  noon  on  Tuesday,  October 
the  19th,  for  the  undermentioned  items  for  de- 
livery to  H.  M.  C.  Dockyards  at  Plalifax,  N.  S., 
and    Esquimau,    B.    C. 


Steel    Plates 
Steel    Sheets 
Steel    for    Tools 
Iron    Firebar 
Iron,    pig 
Iron   angles 
Iron    Boltstaves 
Iron    Sheets 
India    Rubber   Sheet 
packing,    etc. 


Brass    Bars 

Brass   Sheets 

Brass  Tubes 

Copper  Sheet 

Copper  Tubes 

Zinc    Plates 

Lead,    milled    or    sheet 

Antimony 

Aluminum 

Steel    Angles 

Steel    Boltstaves 

Forms  of  tender  and  all  information  may  be 
obtained  by  application  to  the  Undersigned  or 
to  the  Naval  Store  Officer  at  H.M.C.  Dockyard, 
Halifax,    N.S.,    or    Esquimalt,    B.C. 

Applicants  for  forms  are  requested  to  state 
definitely  the  item  or  items  on  which  they  desire 
to   tender. 

G.   J.   DESBARATS, 

Deputy  Minister  of  the  Naval   Service. 
Department  of  the  Naval  Service, 

Ottawa,  September  11th,  1915. 

Unauthorized  publication  of  this  advertisement 
will  not  be  paid  for.— 85276.  F 


Concrete  Machinery 
For  Sale 


Three  Concrete  Mixers,  twelve  Concrete  Hand 
Dump  Carts,  two  "Beatty"  Hoists  for  sale  at 
sacrifice  price.  Apply  F.  C.  Creed,  903  Read 
Huilding,    Montreal.  40-41 


Late  News  Items 

Daysland,  Alta. 

The  Burrard  Grain  Company  have  let 
the  contract  for  the  erection  of  an  ele- 
vator to  F.  W.  McDougall,  321  Eighth 
Avenue,  Calgary.  Frame  construction, 
concrete  foundation.  Estimated  cost, 
$6,000. 

Hamilton,  Ont. 

The  following  contracts  have  been  lot 
in  connection  with  the  addition  now  be- 
ing built  at  the  factory  of  the  National 
Paper  Goods  Company,  Queen  Street 
VV.: — roofing,  T.  Irwin  &  Son,  22  Mc- 
Kab  Street  S. ;  painting,  J.  Almand,  173 
Walnut  Street  S.;  plumbing,  A.  Clayton, 
1080  Cannon  Street  E, ;  elevator,  Otis- 
Fensom  Elevator  Company,  Ltd.,  Vic- 
toria Avenue  N.  Heating  and  electrical 
work  by  owners. 

Humboldt,  Sask. 

Tenders  on  the  construction  of  a  con- 
crete pump  well  will  be  received  until  5 
p.m.,  October  llth,  by  the  Town  Secre- 
tary, W.  H.  Stiles.  Plans  and  specifica- 
tions at  office  of  the  Resident  Engineer, 
J.  T.  Gordon.  Consulting  Engineers, 
Chipnian  &  Power,  Main  Building,  To- 
ronto. 

London,  Ont. 

E.  Leonard  &  Sons,  York  Street,  are 
considering  the  installation  of  a  quantity 
of  electrical  equipment,  including  motors 
for  operating  lathes,  planers,  etc. 

Mount  Brydges,  Ont. 

Work  has  been  started  by  W.  H. 
Longfield  on  the  erection  of  a  factory 
for  the  Crow  Auto  Company.  Concrete 
block  and  white  brick  construction.  Ap- 
proximate cost.  $10,000.  Manager  of  the 
Company,  R.   E.  Allen. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  an  ice  making  plant  for  the  Ottawa 
Dairy  Company,  Cooper  Street,  has  been 
let  to  Alexander  Garvock,  136  Lewis 
.Street.  Brick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Ap- 
proximate cost,  $15,000. 

Peterborough,  Ont. 

The  following  contracts  have  been  let 
for  alterations  and  additions  to  apart- 
ments on  Water  Street  for  W.  H.  Hill, 
Crown  Building: — general,  masonry,  car- 
pentry, roofing,  plastering  and  painting, 
Ephgrave  &  Barrett,  615  Union  Street; 
heating  and  plumbing,  R.  G.  Sturgeon 
&  Company,  202  Charlotte  Street;  elec- 
trical work,  Alexander  &  Miller,  438 
George  Street.  White  brick  construc- 
tion, concrete  foundation,  asbestos  roof- 
ing.    Estiinated  cost,  $5,000. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 


ders until  October  12th  for  asphalt,  bitu- 
lithic,  concrete,  rocniac  and  brick  block 
paving,  concrete  curbings  and  sidewalks 
on  a  number  of  streets.  Plans  and  speci- 
fications at  office  of  the  Works  Depart- 
ment, City  Hall. 

Winnipeg,  Man. 

P.  S.  Wright,  12  Harrow  Apartments, 
has  commenced  the  erection  of  a  resi- 
dence on  Oxford  Street  S.,  estimated  to 
cost  $10,000.  The  contract  for  plaster- 
ing has  been  let  to  Malcolm  &  Purvis, 
400  Bannatyne  Street,  the  painting  to  G. 
Drewry,  c/o  owner,  and  heating  and 
pluiTibing  to  Rendall  &  Bell.  Portage 
Avenue.  Brick  construction,  stone  foun- 
dation, shingle  roofing. 


Fires 

Kincardine,  Ont. 

William  Mitchell's  store  has  been  badly 
damaged  by  fire.  Loss  covered  by  in- 
surance. 

Manvers  Station,  Ont. 

Fire  has  entirely  destroyed  the  brick 
residence,  barn,  stables  and  driving  shed 
owned  by  H.  Sandy.  Loss  not  yet 
known. 

Portage,  Ont. 

A  barn  belonging  to  Henry  Ennest 
has  been  totally  destroyed  by  fire.  No 
insurance. 

Rondeau,  Ont. 

Two  barns,  the  property  of  Peter-  Heb- 
blewaite,  have  been  destroyed  by  fire. 
Loss,  $6,000. 

Scotland.  Ont. 

The  barn,  warehouse  and  garage  be- 
longing to  the  Scotland  Hotel  have  been 
destroyed  by  fire.  Loss,  $4,500,  with 
small  insurance. 

Smith  Falls,  Ont. 

Fire  has  destroyed  the  barns  and  other 
outbuildings  belonging  to  Charles  Patti- 
more.     Loss  unknown. 

St.  Angele  De  Laval,  Que. 

Fire  has  destroyed  the  following  pro- 
perties, causing  a  total  loss  of  $20,000; — 
L  Coulonibie,  general  store,  Paul  Bour- 
geois, residence,  L  Doucet,  residence. 
Owners  will  rebuild.  Stone  and  brick 
construction. 

St.  John,  N.  B. 

The  following  property  has  been  de- 
stroyed by  fire: — residence.  Miss  S. 
Drummond;  residence,  George  West; 
residence,  Mrs.  L.  M.  Carr;  residence 
and  barn,  Mrs.  S.  Drummond;  store, 
Robert  Smith.  Total  loss  about  $12,000, 
partially  covered  by  insurance. 

Watford,  Ont. 

The  barns  of  Charles  Coates  have  been 
totally  destroyed  by  fire.  Loss  covered 
by  insurance. 

Winnipeg,  Man. 

rire  has  destroyed  the  stores  and  of- 
fices owned  by  A.  H.  Pulford,  16  uskin 
Row.     Loss,  $10,000. 

Yarmouth,  N.  S. 

Fire  has  totally  destroyed  the  resi- 
dence of  Robert  J.  Melvin,  Apple  Tree 
Hill.      Loss  is  partly  insured. 
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Constructional  Operations  in  the 
Winter  Season 


CAN  we  increase  the  volume  of  engineering  and 
building  construction  in  winter?  This  ques- 
tion, which  was  propounded  in  our  issue  of 
September  15,  is  suggestive  of  a  discussion 
which  should  mean  much  to  the  constructional  inter- 
ests in  this  country.  It  has  been  pointed  out  that  ex- 
cept in  the  most  severe  climate  constructional  work  in 
Canada  is  not  prohibited  for  a  season  of  three  or  four 
months,  and  that  there  are  not  many  days  when  the 
weather  makes  building  and  engineering  operations 
impossible.  There  are  sound  arguments  in  favor  of 
prolonging  the  constructional  season,  and  where  pos- 
sible of  carrying  operations  right  through.  There  is 
an  altogether  too  prevalent  disposition  to  "close  down 
for  the  season."  Certain  it  is  that  in  the  winter  labor 
is  more  plentiful  than  in  the  summer;  certain  it  is 
that  the  contractor  would  rather  be  working  than 
killing  time ;  certain  it  is  that  capital  and  plant  are 
more  profitable  when  producing  than  when  lying  idle. 

Much  has  been  written  about  the  conduct  of  con- 
structional operations  in  winter,  but  nothing  has  yet 
been  presented  in  the  way  of  a  sum  total  of  exf)eri- 
ence,  and  this  The  Contract  Record  will  endeavor  to 
present  in  forthcoming  issues.  Isolated  articles  relat- 
ing to  devices  employed  upon  individual  contracts, 
methods  of  concrejing  in  cold  weather,  and  heating 
concrete  aggregates,  are  interesting  as  far  as  they  go. 
but  a  collection  of  evidence  entered  in  the  form  of  a 
symposium,  to  which  ready  reference  can  be  had,  can- 
not fail  to  be  far  more  valuable — to  say  nothing  of 
exerting  an  influence  favorable  to  continued  activity. 

It  will  be  interesting — and  suggestive,  perhaps, — 
to  consider  a  few  recent  developments. 

A  valuable  contribution  to  the  available  data  on 
methods  of  concreting  in  freezing  weather,  and  the 
effect  of  frost  upon  concrete,  was  contained  in  a  paper 
by  Mr.  J.  Hammersley-Heenan,  of  Montreal,  abstract- 
ed in  our  issue  of  September  30,  1914.  In  this  article 
it  was  pointed  out  that  as  a  result  of  the  experience  of 
the  last  few  years  it  might  be  said  that  the  freezing 
of  concrete  would  not  damage  it  if  it  first  had  an  oi>- . 
portunity  to  set  under  favorable  conditions  for  about 
two  days — that  the  effect  of  the  freezing  was  simply 
to  delay  the  process  of  hardening,  which  would  again 
proceed  under  suitable  conditions  and  cverituall)-  attain 
its  full  strength — and  that  the  damage  was  caused  by 
alternate  freezing  and  thawing  during  the  process  of 
setting. 

Protective  Measures  Employed 

The  methods  employed  in  protecting  work  carried 
out  in  the  winter  are  varied,  and  worthy  of  investiga- 
tion. In  the  case  of  concrete  in  mass  of  large  bulk  it 
is  not  considered  necessary  to  apply  external  heat,  as 
the  large  body  of  concrete  will  generate  sufficient  heat 
during  the  process  of  hardening  to  enable  the  mass 
to  set.  It  is  sufficient  to  protect  the  outside  of  the 
concrete  and  keep  the  heat  in  by  covering  the  con- 
crete with  clean  straw.  For  light  sections  of  con- 
crete poured  at  a  temperature  not  below  22  deg.  F. 
some  engineers  allow  salt  to  be  used  in  a  proixirtioii 
not  exceeding  ten  per  cent.,  while  others  recommend 
heating  the  water,  using  coke  or  wood  fires,  and  in 
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the  case  of  lower  temperatures  heating  the  ingredi- 
ents by  means  of  steam  coils  or  radiators. 

Of  many  interesting  and  enterprising  instances  of 
prosecuting  building  operations  in  the  winter  we  recall 
the  case  of  where  a  large  warehouse  in  the  United 
States  was  erected  under  the  cover  of  a  huge  tar- 
paulin, beneath  which  a  uniform  heat  was  maintained 
throughout.  The  reconstruction  of  the  Edison  Com- 
pany's concrete  buildings  was  carried  out  last  winter 
principally  by  maintaining  fires  inside  the  buildings  so 
as  to  aid  the  setting  of  the  concrete.  On  engineering 
work  one  might  cite  the  building  of  the  substructure 
of  the  G.  T.  P.  bridge  over  the  Eraser  River  at  Prince 
George,  detailed  in  our  issue  of  April  28  last.  On  this 
work  the  concrete  was  prevented  from  freezing  by 
heating  the  gravel  by  means  of  steam  boxes.  The 
forms  were  covered  by  tarpaulins,  under  which  fires 
were  maintained,  or  steam  heat  was  furnished  from 
radiators  built  on  the  work.  The  heating  was  con- 
tinued for  from  three  to  seven  days  after  the  placing 
of  the  last  concrete.  Concrete  was  actually  placed  at 
a  temperature  of  35  deg.  below  zero,  while  a  tempera- 
ture of  fifty  below  was  experienced  while  the  concrete 
was  setting. 

Yet  another  instance  is  afYorded  by  operations  car- 
ried out  at  Halifax  some  time  ago  by  Mr.  John  Ken- 
nedy, M.  Inst.  C.  E.  Here  the  concrete  was  alternately 
wetted  and  frozen,  and  the  method  of  protection  adopt- 
ed was  to  cover  the  concrete  piles  with  wood  about 
two  inches  thick. 

The  Consideration  of  Cost 

As  to  the  cost  of  winter  work,  Mr.  L.  C.  Wason, 
President  of  the  Aberthaw  Construction  Company,  of 
Boston — a  firm  which  puts  through  a  number  of  good- 
sized  jobs  every  winter— tells  us  that  the  expense  of 
protection  against  the  weather  in  the  case  of  con- 
crete work  is  not  more  than  six  to  ten  per  cent,  addi- 
tional. Part  of  this  may  be  charged  to  the  heating 
operations,  part  to  the  decreased  efficiency  of  the 
workmen,  and  a  smaller  part  to  the  comparatively  slow 
progress  of  work  due  to  allowing  a  longer  period  for 
the  concrete  to  harden.  "In  spite  of  these  adverse 
factors,"  writes  Mr.  Wason,  "each  year  we  have  found 
several  owners  who  have  considered  it  worth  while  to 
pay  a  little  extra  on  the  score  of  certain  and  early 
delivery  of  completed  buildings  on  the  first  of  the  new 
year." 

It  has  been  said  that  where  there's  a  will  there's 
a  way.  This  holds  good  in  the  majority  of  cases.  Cer- 
tainly many  enterprising  engineers  and  contractors 
have  proved  that  there  are  ways  of  carrying  out  winter 
work  profitably  and  satisfactorily.  So  far,  the  greatest 
enterprise  seems  to  have  come  from  the  United  States. 
This  is  not  as  it  should  be,  for  the  question  is  a  far 
more  urgent  one  in  a  country  like  Canada,  with  its 
more  northerly  latitude.  We  have  to  cope  with  more 
severe  conditions,  and  for  that  reason  it  is  worth  while 
making  the  study  of  winter  construction  an  exact 
science. 

It  is  hoped  that  the  publication  of  this  article  will 
induce  a  lively  and  earnest  discussion  of  the  subject, 
with  a  view  to  showing  the  constructional  community 
and  the  public  at  large  that  in  the  engineering  of 
building  and  general  constructional  work,  as  in  other 
branches,  things  that  were  deemed  impossible  a  decade 
ago  are  possible,  practicable,  and  even  economical,  to- 
day. 


Rebuilding   Belgium 

IN  a  discussion  of  the  conditions  attendant  upon 
the  rebuilding  of  Belgium — when  the  time  comes 
— an  English  authority  ofifers  a  few  pointers  to 
British  industrial  firms.  After  the  war,  we  are 
told,  Belgian  contractors  will  require  large  quantities 
of  materials,  as  well  as  much  credit,  and  Belgium  will 
be  seeking  for  the  capital  necessary  to  reinstate  the 
country.  Before  the  war  the  Germans  held  a  pre- 
dominant position  in  the  Belgian  building  industry. 
They  had  made  a  close  study  of  what  was  required 
and  of  the  lines  supplied  by  their  competitors,  and  they 
were  able  to  secure  the  bulk  of  Belgium's  import  trade 
by  means  of  low  prices,  prompt  delivery,  and  a  system 
of  payment  by  instalment.  British  manufacturers  de- 
sirous of  supplanting  the  Germans  in  the  Belgian  mar- 
ket must  not  rely  upon  the  quality  and  appearance  of 
their  products,  but  must  meet  German  competition  on 
its  own  basis,  and  make  their  goods  exactly  in  con- 
formity with  Belgian  official  requirements.  Unless 
British  firms  are  prepared  to  compete  with  the  Ger- 
mans, then,  in  spite  of  the  ruin  of  the  war,  the  Empire's 
enemy  will  again  get  a  footing  in  Belgium. 


The  Activated   Sludge   Process 

IX  a  discussion  on  sewage  treatment  at  the  Inter- 
national Engineering  Congress  last  month,  Mr. 
George  W.  Euller,  of  New  York,  commented  on 
the  activated  sludge  plan  as  sound  in  theory  and 
very  promising,  in  that  clarified  liquid  and  non-putres-' 
cible  sludge  is  produced.  On  the  other  hand  questions 
of  power  and  attendance  might  make  it  uneconomical. 
He  emphasized  the  need  for  experienced  management 
of  sewage  treatment  plants  as  absolutely  essential  to 
.satisfactory  operation.  In  sewer  construction  the  en- 
gineer should  make  provision,  he  thought,  for  proper 
inspection  of  house  connections  to  insure  tight  pipe 
joints.  He  cited  the  case  of  a  large  sewer  construc- 
tion job  in  which  2  per  cent,  of  the  total  cost  was  al- 
lotted to  rigid  inspection  of  joints  in  the  mains,  but 
later  on,  when  the  house  connections  were  made,  there 
was  no  adequate  joint  inspection  and  the  resultant 
storm-water  leakage  into  the  laterals  flooded  the  sew- 
age treatment  plant.  Mr.  Euller  said  he  had  aban- 
doned mortar  joints  and  has  substituted  bituminous 
compounds  to  secure  tighter  sewers. 


The   Rogers    Pass   Tunnel 

FOLLOWING  the  presentation  of  a  paper  on 
Tunnels  at  the  International  Engineering 
Congress  at  San  Francisco  last  month,  Mr.  L 
G.  Sullivan,  of  the  Canadian  Pacific  Railway, 
cmpliasized  the  reasons  for  using  the  pioneer  drift  in 
driving  the  five-mile  Rogers  Pass  tunnel.  A\'ith  this 
scheme  it  has  been  possible  to  keep  men  at  work 
drilling,  mucking  and  loading  except  where  shooting- 
is  actually  in  progress.  As  a  result  the  contractors 
have  broken  the  American  record  in  tunnel  driving. 
Whereas  the  original  ofifers  of  contractors  for  driving 
the  tunnel  called  for  completion  in  seven  years,  the 
bore  will  actually  be  finished  in  three  and  one-half 
3'ears,  half  of  this  time  being  taken  in  the  approaches. 
Me  emphasized  that  the  scheme  was  applicable  only 
in  hard  rock. 


Competition  is  said  to  be  when  a  pair  of  chronic 
dyspeptics  get  down  to  comparing  symptoms. 
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Carpeting  Macadamized  Roads  with  Bituminous 
Material 

Editor,  The  Contract  Record: 

In  my  opinion,  the  principle  set  forth  by  Mr.  J.  W.  B. 
Blackman,  City  Engineer  of  New  Westminster,  in  your  issue 
of  September  29,  is  correct. 

1  have  personally  followed  this  idea  in  several  instances 
and  would  prefer  it  to  destroying  the  old  macadam  road, 
which  has  already  found  its  set  and  is  compacted  equally 
as  well  or  better  than  would  be  the  case  in  new  construc- 
tion. The  idea  has  further  been  carried  out  in  the  Repair 
Department  of  this  city.  By  an  extension  of  the  city  limits 
a  few  years  ago  the  city  inherited  several  macadamized  coun- 
try roads.  We  have  not  pursued  the  policy  of  destroying 
these  roads  but  of  improving  them — in  some  instances  by 
simply  cleaning  and  placing  thereon  from  two  to  three  inches 
of  bituminized  surfacing,  the  depth  depending  upon  the  neces- 
sary amount  to  bring  the  roadway  to  an  even  surface;  in 
other  instances  the  road  has  been  cleaned  and  scarified  and 
lirought  to  an  even  surface  with  the  old  material,  but  without 
disturbing  the  solidity  of  it  lower  than  the  depth  to  which 
the  scarifying  penetrates.  A  bituminous  surface  is  then 
placed  over  this,  it  first  being  rolled  and  the  finished  surface 
placed  about  2}^  inches  in  depth. 

Yours  very  truly, 

CURTIS  HILL, 
(City  Engineer,  Kansas  City,  Mo.) 
Kan.sas   City,"  Mo.,   Oct  4th,   1913. 


Perfectly  Good  Practice 

lulildr,   'J'lic   Contract   Record: 

In  my  opinion,  the  practice  of  laying  bitulithic  pavement 
iin  an  old  macadam  road  is  a  perfectly  good  one.  Nearly  one 
hundred  miles  of  asphalt  surface,  laid  under  what  is  known 
as  the  Topeka  specification,  was  constructed  on  old  macadam 
roads  two  or  three  years  ago  in  the  Borough  of  Queens,  New 
\'ork  City,  and  it  has  given  excellent  satisfaction. 
Yours  truly, 

GEORGE  W.  TILLSON, 
(Consulting  Engineer  to  the   Borough 
of   Brooklyn.) 
HrooUlyn,  Oct.   1.  1!n'>. 

♦         *         * 

European  Experience  Prior  to  the  War 

Editor,  The   C^ontract  Record: 

The  point  raised  by  Mr.  Blackman  in  connection,  with 
the  carpeting  of  macadamized  road  surfaces,  while  compara- 
tively a  new  subject  in  Canada,  has  been  receiving  for  some 
time  the  serious  consideration  of  road  builders  in  Europe. 
As  an  indication  of  how  seriously  this  matter  was  being  con- 
sidered, it  may  be  of  interest  to  state  that  just  previous  to 
the  commencement  of  hostilities  in  France,  Col.  R.  E.  Cro'mp- 
ton,  Consulting  Engineer  of  the  British  Road  Board,  was 
asked  by  the  French  Government  to  consult  with  and  advise 
with  their  Department  of  Roads  and  Bridges  as  to  the  best 
methods  of  rcpairin.g  the  extensive  system  of  macadamized 
roads  throughout  France.  One  of  the  principal  methods  con- 
sidered was  the  placing  of  a  biturtinous  carpet  upon  the  mac- 
adamized road  surface,  after  previously  getting  it  into  suit- 
able condition. 


In  my  opinion  there  is  nothing  to  equal  a  good  concrete 
base,  for  if  properly  constructed  this  will  withsUnd  severe 
traffic  conditions;  yet  there  are  many  macadamized  roads 
that  are  not  sufficiently  destroyed  to  take  a  carpet  of  bitum- 
inous material,  which  will  lengthen  the  ultimate  life  of  the 
road  considerably.  The  concensus  of  opinion  among  French 
road  engineers  is  that  where  motor  traffic  combined  with 
heavy  vehicular  traffic  exists  as  it  does  on  many  of  the 
French  roads,  a  fairly  heavy  bituminous  carpet  lengthens 
the  life  of  the  road  materially.  The  selection  of  the  type 
of  bituminous  carpet  to  be  used  is  one  that  should  receive 
careful  consideration  before  proceeding  with  any  extensive 
programme  of  road  construction. 

The  subject  raised  by  Mr.  Blackman  is  one  that  should 
receive  serious  attention  from  all  interested  in  the  develop- 
ment of  good  roads. 

Yours  truly, 

LUCIUS  E.  ALLEN. 
Belleville,   Ont.,   Sept.  29,   1915. 


Civil  Engineering  a  More  Dignified  Profession  if 
a  Closed  One 

Editor,  The   Contract   Record: 

Your  recent  editorial,  and  the  letter  of  Professor  C.  R. 
Young  regarding  the  licensing  of  civil  engineers  and  the 
new  law  of  the  State  of  Illinois,  have  touched  upon  a 
subject  which  should  be  of  interest  to  every  practising  en- 
gineer in  Canada. 

Many  arguments  can  be  oflfered  in  support  of  the  present 
situation  with  respect  to  the  profession  of  civil  engineering 
in  this  country.  But  in  the  writer's  opinion,  more  valid 
reasons  can  be  advanced  to  show  that  it  would  be  desirable 
to  convert  it  into  a  closed  profession.  A  discussion  of  the 
case  was  heard  in  Canada  some  years  ago,  and  if  there  is 
any  hope  that  the  engineers  of  the  country  have  experienced 
a  change  of  heart,  it  would  be  highly  desirable  to  rc-opeii 
the  question. 

Law  and  medicine  are  the  two  most  prominent  examples 
of  closed  professions.  What  would  any  lawyer  or  doctor 
of  the  country  think  if  it  were  seriously  proposed  to  take 
away  his  privileges  in  this  regard?  What  would  the  public 
think.  All  other  arguments  aside,  the  closing  of  these  pro- 
fessions has  been,  and  is,  of  benefit.  Because  of  these  privi- 
leges the  public  hold  them  in  higher  esteem,  and  very 
properly  so.  While  the  passing  of  examinations  is  not  a 
final  test  of  ability,  it  is  the  best  available  to  meet  practical 
conditions.  The  restrictions  with  which  closed  professions 
are  hedged,  may  exclude  some  very  desirable  and  competent 
men,  but  the  far  greater  eflFect  is  to  exclude  a  larger  number 
of  incompetents. 

These  advantages  would  be  equally  true  in  the  case  of 
civil  engineering.  To  convert  it  into  a  closed  profession 
would  give  it  an  added  dignity  and  would  tend  to  higher 
scientific  qualifications,  from  all  of  which  the  public  would 
derive  a  benefit. 

State  and  Provincial  licenses  are  too  narrow.  .V  .Na- 
tional law  is  desirable,  with  international  affiliations.  Some 
temporary  inconvenience  would  be  met,  and  concessions 
would  no  doubt  have  to  be  made  in  order  that  hardship 
would  not  be  created.  The  full  benefit  might  not  be  realized 
by  the  present  generation.  But  because  the  ideal  cannot  at 
once  be  reached  is  not  a  sufficient  reason  why  nothing  should 
be  done. 

Yours   truly, 

w.  A.  McLean, 

(Chief  Engineer  of  Highways  Jor  the 
Province  of  Ontario.') 
Toronto,  Oct.  1.  1915. 


1052 


THE    CONTRACT    RECORD 


October  13,  1915 


Knox  College,  Toronto,  upon  completion. 


The   New   Knox   College,   Toronto 

Formal  Opening  of  Fine  New  Buildings  Erected  at  a  Cost  of 
More  Than  Half  a  Million  Dollars 


THE  new  Knox  College  at  Toronto,  the  formal 
opening  of  which  took  place  recently,  ranks 
amongst  the  foremost  examples  of  Collegiate 
Cjothic  architecture  on  the  continent.  The 
plan  adopted  divides  the  building  into  two  distinct 
groups — one  comprising  the  academic  rooms,  library, 
and  chapel,  and  the  other  the  dormitories,  living  room, 
and  dining  hall.  The  academic  portion  of  the  build- 
ing is  285  feet  long  from  north  to  south,  nearly  filling 
the  west  side  of  the  University  lawn,  which  at  present 
is  bounded  on  the  north  by  the  old  University  College, 
on  the  east  by  the  University  library,  and  on  the  south 
by  the  open  approach  and  the  Convocation  Hall.    The 


residential  pprtion  of  the  building  extends  along  St. 
George  Street  a  distance  of  224  feet.  The  space  be- 
tween these  two  buildings  forms  a  quadrangle  about 
100  feet  wide  by  about  200  feet  long. 

A  cloister  one  storey  high  traverses  the  quadrangle. 
The  building  facing  the  University  lawn  is  practically 
divided  into  two.  On  the  south  is  the  chapel,  and  on 
the  north  is  the  library,  with  the  lecture  rooms  be- 
low.   The  central  part  is  devoted  to  the  entrance'  hall. 

The  collegiate  style  of  Gothic  architecture  has 
been  chosen  because  it  lends  itself  to  more  modern 
academic  lighting  requirements.  This  style  has  been 
given  a  heavv  massive  character  to  harmonize  more 


Knox  College  under  construction.  The  St.  George  Street  elevation 
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with  the  University  College  Building,  and  also  to 
give  a  siiggestiveness  of  the  traditional  massive  Scot- 
tish architecture. 

The  general  building  material  throughout  the  ex- 
terior is  Credit  Valley  stone,  trimmed  with  Indiana 
limestone,  the  roof  being  covered  with  unfading  green 
slate.  Metal  casements  with  leaded  glass  have  been 
used  throughout.  The  construction  of  the  building  is 
of  steel  frame,  reinforced  concrete  slab  and  tile  par- 
titions. The  building  is  thus  fireproof,  with  the  ex- 
ception of  the  open  timber  roof  construction  over  the 
chapel,  dining  hall,  and  library.  Terrazzo  floors  are 
used  in  the  entrances  and  corridors,  quarry  tile  in  the 
dining  hall  and  chapel,  and  Tennessee  marble  for  the 
treads  and  risers  of  stairs  in  tlie  main  entrance.  The 
interior  walls  of  the  chapel  and  entrance  halls  are 
built  up  with  art  stone  cast  on  the  premises.  This  has 
also  been  used  for  trimming  the  large  windows  in  the 


ment  block  work,  Hoidge  &  Sons;  painting,  J.  Mc- 
Causland  &  Son,  Limited;  glass,  N.  T.  Lyon  Glass 
Company,  Limited ;  plumbing,  heating  and  ventila- 
tion, John  Ritchie  Plumbing  and  Heating  Company, 
Limited;  electrical,  Keiths,  Limited;  vacuum  cleaning 
apparatus,  Zimmer  Vacuum  Machine  Company ;  steel 
sash  and  metal  casement  frames,  Henry  Hope  &  Son, 
Limited;  book  stacks,  Snead  &  Company  Iron  Works; 
bookcase  shelving,  magazine  racks,  etc.,  Lindsay  Li- 
brary and  Office  Fittings,  Limited;  elevators,  Otis- 
Fenson  Elevator  Company;  pink  Tennessee  marble 
base,  treads,  risers,  strings.  Marbles  &  Tiles,  Limited ; 
steel  work  for  stairs,  Toronto  Structural  Steel  Com- 
pany, Limited  ;  balustrades,  McGregor  &  Mclntyrc ; 
terrazzo,  cement  and  quarry  tile,  Italian  Mosaic  & 
Marble  Company ;  concrete  walks,  A.  Gardner  &  Com- 
pany ;  five  pairs  Crittall  solid  steel  doors,  Crittall  Case- 
ment Company;  hardware,  Canada  Hardware,  Lim- 
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library  and  dining  hall.  Mechanical  ventilation  is 
used  in  connection  with  tiie  heating  plant,  which  is 
connected  with  the  central   University  heating  plant. 

The  uniform  coloring  and  accurate  method  of  bond- 
ing the  stonework  throughout  are  particularly  in  evi- 
dence, and  indicate  clearly  the  persistent  aim  of  the 
masonry  contractors,  Messrs.  H.  N.  Dancy  &  Son, 
I^imited,  to  produce  the  highest  standard  of  workman- 
shij).  One  of  the  notable  features  in  the  construction 
work  is  the  amount  of  leaded  glass  used  in  the  building. 
The  N.  T.  Lyon  Glass  Company,  of  Toronto,  who  were 
the  sole  contractors  for  all  the  glass  in  the  entire  col- 
lege, state  that  it  contains  more  leaded  glass  than  any 
other  building  in  the  country,  and  that  it  is  also  the 
first  building  in  which  the}'  have  introduced  the  cele- 
brated Norman  slabs. 

The  contractors  employed  on  the  work  were  as 
follows:  masonry,  H.  N.  Dancy  &  Son,  Limited;  cut 
stone.  George  Oakley  &  Son  ;  structural  steel,  Canada 
I'oundry  Company;  carpentry.  Thos.  Painter  &  Son; 
roofing,  G.  Duthic  i.H;  Son ;  lathing,  plastering  and  ce- 


ited ;  guards  for  windows,  Geo.  B.  Meadows;  electrical 
fixtures,  McDonald  &  Willson. 

The  architects  were  Messrs.  Chapman  &  GiflSn,  of 
Toronto. 


The  educational  value  of  moving  pictures  is  being 
demonstrated  by  United  States  contractors,  who  have 
adopted  this  means  of  teaching  the  i)ublic  how  big 
operations  are  handled.  An  experiment  in  this  direc- 
tion is  being  made  with  the  Third  National  Bank 
Building  of  Springfield,  Mass.,  a  ten-storey  bank  and 
office  structure  in  course  of  erection  by  Hoggson 
Brothers,  of  New  York.  The  complete  history  of  the 
work  will  be  shown  on  the  screen. 


The  concrete  contractors  of  the  Memphis  (Tenn.) 
Builders'  Exchange  have  formed  an  organization  to 
maintain  "fair  and  honest  competition."  Cost  records 
which  will  be  kept  are  to  be  for  common  use,  in  an 
effort  to  discourage  incompetent  and  irresponsible 
"curb  contractors." 
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The    Construction    of    Temporary   Buildings 
Adapted  to  the  Emergency  of  the  War 

Rapid  Method  of  Erection  Described  by  The  London  Building  News. 

"W"^  "^  ITH    timber    supplies    restricted,  prices  high      under  each  roof  truss,  say  at  10  ft.  centres.    In  normal 
%^/       and  tending  to  advance,  it  is  more  desirable     times  we  can  cover,  say,  100  ft.  by  20  ft.  by  means  of 
T  ▼         than  ever  to  consider  the  scope  that  may  ex-      nine  light  steel  roof  trusses  for  £27,  or  less.    Adding 
ist  for  temporary  building  in  other  material     22  stanchions  at  the  cost,  say,  of    £25,  including  all 
than  wood.    Apart  from  the  question  of  first  cost  there      cutting,  riveting,  angle  connections  and  bolts,  nothing 
may  be  occasions  where  a  more  solid  form  of  struc-      more  in  the  way  of  steel  would  be  needed,  since  panel- 
ture  may  prove  best  suited  to  specific  duty.     Among     ling  and  window  would  fit  in  between  the  stanchions 
systems  of  construction  suited  to  rapid  building  is  that      and  give   longitudinal  stability   to   walls,   leaving  the 
of  light  steel  stanchions  filled  in  between  with  some      matter   of   cross   stability    to    some    means   of   hold- 
ing down  the  stanchions  to  earth,  of  tying  the  heads 
to  roof  trusses,  or  a  combination  of  these  methods ; 
for  we  cannot,  as  when  dealing  with  substantial  brick 
walls,  of  ordinary  thickness,  rely  upon  the  walling  to 
resist  wind  pressure. 

Our  suggestions  generally  refer  either  to  half-brick 
walling,  brick-on-edge,  or  concrete  slab.  Taking  the 
first,  the  4^-in.  bricks  should  fit  snugly  between  the 
flanges  of  the  stanchions.  For  a  20-ft.  span  the  steel 
roof  truss  would  weigh,  say,  4  cwt.,  and  allowing  for 
8,000  +  448 

load  and  wind or  4,224  lbs.,  this  would  re- 

2 
present  the  weight  upon  each  stanchion ;  but  the  steel 
reinforces  the  wall,  and  the  wall  stiflfens  the  steel,  so 
that  if  we  can  assure  that  the  post  is  held  firmly  up- 
right, we  can  do  with  a  very  light  section.  Since  we 
are  considering  brick  flat  as  mere  convenience  in  fit- 
ting between  the  flanges,  a  5-in.  by  454-in.  section 
would  suggest  itself. 

We  are  holding  primarily  in  view  as  econonjical 
a  structure  as  possible.  As,  therefore,  we  are  endeavor- 
ing to  cut  down  strength  to  a  bare  margin  of  safety, 
the  question  of  wind  pressure  is  of  interest,  since,  for 
one  thing,  the  type  of  building  might  be  well  suited 
to  exposed  positions,  experiencing  the  full  stress  of 
winter  gales.  If  nothing  occurred  to  cause  a  tendency 
for  the  thin  wall  to  overturn,  the  mere  weight  of  roof 
on  a  half-brick  wall  in  cement  mortar  is  not  of  great 
moment ;  in  another  way  of  putting  the  position  we 
could  place  our  trusses  anywhere,  irrespective  of  the 
location  of  stanchions ;  hence  we  should,  in  this  special 
form  of  building  construction,  look  upon  the  stanchions 
as  wall  stiffeners.  By  reason  of  the  structural  neces- 
sity of  bolting  the  truss  to  the  stanchion,  we  superim- 
pose the  one  over  the  other.  If  the  rigidity  of  structure 
depends  on  the  tie  of  truss  to  stanchion-head,  wind,  to 
cause  disaster,  must  be  sufficiently  powerful  to  rupture 
this  tie ;  if  the  stability  depends  on  stanchion  connec- 
tion to  earth,  this  resistance  must  be  broken  down  be- 
fore the  building  is  wrecked.  In  ordinary  cases,  no 
doubt,  a  roof-truss  shoe,  well  bolted  to  a  stanchion- 
head,  provides  all  resistance  needed ;  but  where  we 
wish  to  cut  down  the  weight  of  steel  as  much  as  pos- 
sible, it  is  advantageous  to  well  anchor  the  post  to 
the  earth.  In  emergency  building,  and  for  temporary 
building,  we  should,  with  shortage  of  skilled  labor,  en- 
deavor to  avoid  elaborate  design  and  work,  as  in  base- 
plates, anchorage,  and  head-plate  connections,  seeking 
to  keep  all  labor  on  steelwork  to  cutting  to  lengths 
and  simple  drilling  and  riveting.  We  may  effect  this 
object  in  ground  anchorage  of  stanchions,  avoiding 
real  base-plate  construction,  by  proceeding  much  on 
the  old  gate-post  principle,  bedding  the  stanchion  ends 


^ 


Temporary  iron  building  with  panel  fittings. 

thin  and  inexpensive  panelling,  as  brick  flat(  on-edge, 
or  concrete  slab.  Of  these,  if  obtainable,  a  thin  water- 
proof slab  ofifers  advantages.  Brick  panelling  would 
no  doubt  often  prove  convenient,  but  it  would  entail 
some  exterior  waterproofing,  or  cover,  such  as  cement 
stucco ;  and,  to  promote  equable  temperature,  interior 
plaster  with  air-space. 

On  these  general  lines  we  shall  consider  the  con- 
struction of  temporary  buildings  suited  to  the  present 
emergency.  Our  sketch  shows  a  building  on  this  sys- 
tem. In  the  case  of  a  quite  temporary  structure,  the 
stanchions  would  be  very  light,  and  the  panelling  very 
thin,  either  Ayi-'m.  brickwork  or  3-in.  brick-on-edge,  or, 
say,  2-in.  or  even  Ij^-in.  concrete  slab.  In  all  cases, 
as  we  have  suggested,  it  would  be  necessary  to  pre- 
vent the  penetration  of  rain. 

It  is  to  be  noted,  at  the  outset,  that  whereas  we 
cannot,  even  for  temporary  work,  space  quarters  more 
than,  say,  1  ft.  6  in.  apart,  we  only  need  steel  posts 
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ill  concrete  blocks.  The  concrete  could  be  laid  with 
recesses  ready  for  the  posts,  and  these  latter  being 
I)lumbed  and  secured  as  soon  as,  or  soon  after,  the 
recess  is  grouted,  the  concrete  grips  the  steel ;  and  if 
the  general  foundation  is  homogeneous  cement-con- 
crete, to  overturn  the  stanchion  we  must  overturn  the 
foundation,  or  cause  a  rupture,  neither  of  which  is  a 
likely  event,  excepting  in  a  country  of  tornadoes.  The 
stability  of  hollow,  barn-like  structure  of  the  type 
skcched  is  greatly  assisted  where  the  foundation  grips 
the  post. 

These  considerations  are  to  the  point,  because  we 
desire  to  keep  down  cost  of  construction  to  the  utmost. 
We  do  not  wish  to  put  a  pound  of  unnecessary  steel, 
in  these  days,  in  temporary  or  emergency  building,  nor 
to  use  superfluous  walling  material ;  and  as  regards 
this  latter  point,  we  may  argue  that  inasmuch  as  rain 
may  penetrate  4j/2  ins.  of  brickwork,  2  ins.  of  walling 
material  would  be  as  good  as  4J4  ins.,  since  in  either 
case  we  must  do  something  to  make  the  structure 
waterj)roof.  Hence  we  might  consider  that  2  ins.  of 
material,  such  as  slab,  would  fit  into  3-in.  by  3-in.  H 
stanchions,  weighing  8J/2  lbs.  per  foot,  and,  stiffened 
to  some  extent  by  the  rebated  or  grooved  walling  in 
cement  mortar,  suffice  to  carry  less  than  two  tons  of 
load,  even  if — for  orthodox,  permanent  construction — 
the  3-in.  by  3-in.  be  outside  the  generally  accepted  ratio 
of  slenderncss.  With  a  real  grip  on  foundation  and 
an  efficient  tie  above,  the  steel  post  is  greatly  strength- 
ened. Again,  when  an  efficient  roof  truss  sits  squarely 
upon  a  stanchion  head,  the  resultant  stress  may  be 
said  to  partake  of  the  nature  of  a  balanced  or  "con- 
centric" load. 

The  accompanying  sketch  was  prepared  to  illus- 
trate generally  the  considerations  we  have  suggested, 
and  to  form  a  basis  for  argument  rather  than  of  in- 
sistence. The  drawing  shows  stanchions  set  10  feet 
apart  centre  to  centre,  and  it  may  be  worthy  of  remark 
that  we  might  employ  steel  in  this  manner,  and  yet, 
with  some  very  light  woodwork,  compressed  asbestos 
sheets  as  walling.  The  idea  may  be  carried  out  either 
in  brick  panelling  or  some  suitable  form  of  slab,  and 
in  the  event  of  a  yet  more  advanced  price  of  scantling 
timber,  be  found  suggestive.  We  need,  however,  to 
remember  that  steel  is  in  urgent  demand,  and  greatly 
advanced  in  price.  For  this  reason  we  have  suggested 
that  the  stanchions  should  be  as  light  as  possible ;  and 
since,  in  this  particular  panel  construction,  they  should 
be  regarded  not  so  much  as  true  pillars,  but  as  wall- 
stiffeners — much,  indeed,  as  reinforcement — we  have 
suggested  that  the  full  value  of  the  steel  should  be 
obtained  by  seeing  that  the  posts  are  securely  an- 
chored to  the  ground.  The  scheme  was  sketched  to 
scale  of  iyi-'in.  brickwork  and  5-in.  by  4j4-'m-  joists 
as  stanchions.  Taking  a  building  or  shed  100  ft.  by  20 
ft.,  we  may  compare  this  with  the  timber-framed 
method.  We  will  assume  10-ft.  walls,  stanchion  con- 
struction on  the  one  hand  and  quartering  on  the  other. 
Putting  an  extra  steel  post  at  each  end,  the  whole 
number  of  stanchions  is  twenty-four.  Allowing  that 
the  ([uarters  in  a  temporary  timber-framed  building  are 
1  ft.  6  in.  apart,  there  would  be  some  80  c.  ft.  of  timber 
in  4-in.  by  2-in.  posts,  as  against,  say,  5,800  lbs.  steel 
in  5-in.  by  4>^-in.  stanchions,  giving  these  extra  length 
to  bed  well  in  concrete,  as  a  simpler  system  of  ground 
fastening  than  genuine  base-plates  and  anchor  bolts, 
and  more  suitable  where  unskilled  labor  is  involved. 
Taking  that  which  would  appear  to  be  the  limit  in 
constructive  lightness — 3-in.  by  3-in.  H  stanchions 
and    2-in.    grooved-and-tongued    concrete    slabs — the 


steelwork  would  be  reduced  to  less  than  half,  say  2,900 
lbs.  As  to  roofing,  there  is  considerable  timber  in  a 
roof  with  each  pair  of  rafters  tied  by  a  collar.  Taking 
the  100  ft.  by  20  ft.  proposal,  and  allowing,  for  tem- 
I)orary  construction,  say  1  ft.  6  ins.  between  the  rafter 
centres,  there  would  be  some  120  c.  ft.  of  4-in.  by  2-in. 
rafter  and  collar,  as  against  the  nine  light  steel  trusses. 
It  is  true  that  with  the  arrangement  shown  in  our 
sketch  there  are  purlins,  pole-plates,  and  ridge-piece 
to  the  extent  of  about  100  c.  ft.,  which  somewhat  alters 
the  outlook.  In  comparing,  therefore,  a  collar-beam 
roof  and  one  with  light  steel  trusses,  we  must  bear  in 
mind  the  expense  of  purlins.  A  way  out,  possibly — 
and  we  are  endeavoring  to  omit  all  superfluous  tim- 
ber— would  be  the  employment  of  Z  steel  purlins,  say 
8^  lbs.  to  the  foot.  Light  steel  offers  many  advan- 
tages in  purlin  construction,  where  timber  is  dear.  In- 
asmuch as  that  cleats  are  required  to  secure  wood 
purlins,  whilst  drilling  the  principals  for  these  we 
might  make  provision,  with  no  more  labor,  for  fasten- 
ing the  Z  steel  to  the  truss. 

The  sketch  discards  any  more  elaborate  means  of 
fixing  steelwork  than  by  cut  angle-pieces  or  plain  sawn 
plates.  The  stanchion  is  shown  bedded  in  concrete,  the 
cross-hatching  on  detail  being  a  suggestion  for  leav- 
ing a  sinking  in  the  concrete  block,  to  be  finally  grout- 
ed, the  exact  position  in  building  being  located,  and 
the  post  plumbed,  by  means  of  angle-pieces  riveted 
to  the  web,  and  taking  bearing  on  concrete  finished 
to  a  true  and  level  surface.  To  connect  the  stanchions 
to  the  trusses  in  ])lace  of  the  ordinary  shoe  are  shown 
two  cut-plates,  which  are  riveted  to  the  feet  of  prin- 
cipals and  tie-beams  and  bolted  to  the  web  of  H  stan- 
chions. As  drawn  to  scale,  and  as  designed,  no  doubt 
in  place  of  suggesting  a  temporary  structure,  it  might 
be  considered  suited  to  quite  permanent  work  and  of 
superfluous  strength.  Structure  of  this  nature,  and  no 
stronger,  has  been  found  extremely  useful  in  ordinary 
commercial  building,  and  would  be  found  particularly 
so  where  firms  have,  in  emergency,  as  to  fill  urgent 
contracts,  to  suddenly  extend  their  premises.  The 
sketch  is  put  forward  rather  to  be  suggestive,  and  the 
remarks  above  made  as  to  wind-pressure,  stanchion 
and  panel  construction  and  strength  bear  upon  the 
point  of  how  to  reduce  steel  to  a  minimum  rather  than 
as  referring  to  the  design  and  details  shown.  To  re- 
duce cost  it  is  necessary  to  gain  correct  ideas  on  the 
method  of  construction,  and  to  get  the  utmost  out  of 
every  pound  of  steel  we  must  see  that  it  is  secured  in 
the  best  manner. 

The  roof  trusses  would  be  j4-'n.  steel  only,  with 
J/^-in.  bolts  and  rivets,  where  in  permanent  work  we 
should  use  ^-in.  steel ;  and  in  place  of  2j/j-in.  angles 
and  bars,  say,  2-in.  only ;  and  connections  and  angle- 
l)ieces  in  J4  ni.  in  the  roof  and  ^  in.  in  fish-plates 
iind  angles  to  stanchion  connections  and  quasi  base- 
plates. The  panelling  is  shown  in  brick  flat,  and  where 
there  are  no  windows  might  be  reinforced,  as  suggest- 
ed at  R.R.  The  window  is  in  deal  rebated  linings,  with 
deal  sill  and  transom  and  stops  against  the  underside 
of  the  pole-plate,  which  finishes  the  walling  and  gives 
a  fixing  for  the  gutter.  Since  the  weight  of  the  roof 
is  chiefl}'-  upon  the  stanchions,  and  there  is  little  upon 
the  wall  itself,  very  little  wall  foundation  is  required, 
but  a  larger  block  of  concrete  is  shown  in  which  to 
embed  the  stanchion  ends. 

W'ith  timber  at  present  prices,  and  the  uncertainty 
as  to  the  future,  and  assuming  steel  procurable  even  at 
present  enhanced  prices,  it  is  possible  that  there  would 
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not  be  a  very  great  difference  in  the  cost  of  erecting 
similar  sized  buildings  in  4-in.  by  2-in.  timber  fram- 
ing and  in  the  method  shown  and  one  or  the  other  of 
the  panel  materials  discussed.  But  it  would  be  neces- 
sary to  use  and  dispose  steelwork  with  the  utmost 
economy.     We  advance  this  opinion  with  caution,  but 


as  it  is  well  to  look  ahead  and  consider  all  suitable 
methods  we  have  put-  forward  a  practical  alternative 
to  timber.  It  should  be  remembered,  too,  that  there 
are  many  uses  to  which  steel  and  slab  construction 
can  be  put,  apart  from  those  immediately  attendant 
upon  or  the  result  of  war. 


Progress  on  the  Registry  Office  Building, 

Toronto 


THE  new  Registry  Ofifice  which  is  being  erected 
by  the  city  of  Toronto  to  house  its  Registry 
and  Land  Titles  departments  is  rapidly  near- 
ing  completion.  The  building  consists  of 
two  storeys  and  basement,  and  is  built  on  three  sides 
of  a  rectangle,  135  feet  by  165  feet,  with  a  light  court 
running  through  the  middle  of  the  building  to  the  rear. 
The  principal  feature  of  the  main  facade  is  the  portico. 
This  consists  of  eight  Ionic  columns  supporting  an 
entablature  and  parapet  wall,  and  is  approached  by  an 
imposing  flight  of  steps  between  two  flanking  walls. 
The  entablature  and  parapet  wall  are  continued  around 
the  building,  being  supported  on  the  east  and  west 


the  premises  on  the  site,  and  tenders  on  the  construc- 
tion of  the  building  were  called  in  the  early  part  of 
July.  Contracts  were  awarded  at  the  end  of  that  month 
and  a  start  was  made  on  the  work. 

The  structure  consists  of  a  steel  framework  on 
concrete  foundations,  brick  walls  faced  with  Indiana 
limestone,  and  a  felt  and  gravel  roof.  The  steel  was 
supplied  and  erected  by  the  Toronto  Structural  Steel 
Company.  The  walls  are  built  of  yellow  brick,  manu- 
factured by  the  Don  Valley  Brick  Works.  The  light 
court  is  faced  with  a  pale  shade  of  buff  brick,  in  order 
to  reflect  as  much  light  as  possible.  The  masonry 
was  carried  out  by  James  A.  Wickett,   Limited,  and 
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Registry  Office,  Toronto,  under  construction. 


facades  by  a  number  of  pilasters  carried  up  between 
the  windows.  The  columns  of  the  portico  are  fluted, 
and  constructed  of  five  drums,  while  the  crown  and  bed 
moulds  of  the  cornice  and  the  capping  mould  of  the 
architrave  are  enriched  with  carved  ornament.  The 
main  entrance  doorway  is  embellished  with  a  canopy, 
supported  on  two  scroll  brackets. 

Competitive  plans  for  the  building  were  invited  by 
the  Board  of  Control  towards  the  end  of  June,  1913. 
The  first  prize  was  awarded  to  Mr.  C.  S.  Cobb,  who 
was  commissioned  to  prepare  working  drawings  and 
specifications.  Considerable  delay  was  experienced 
in  this  work,  owing  to  the  sudden  deciiion  to  include 
the  Land  Titles  Department  in  the  building.  In  the 
spring  of  1914  work  was  started  on  the  wrecking  of 


the  cut  stone  work  was  executed  by  George  Oakley 
&  Son,  both  Toronto  firms.  The  Indiana  limestone 
used  lends  itself  very  readily  to  carving,  as  the  results 
indicate. 

The  interior  of  the  building  will  be  finished  in 
plaster.  In  the  main  offices  the  concrete  floors  will 
be  covered  by  cork  flooring.  •  A  certain  amount  of 
Grey  Tennessee  and  Regina  marble  will  be  used  in 
dadoes  and  on  the  stairs.  This  marble  will  be  sup- 
plied by  the  Missisquoi-Lautz  Corporation,  Limited. 
The  windows  will  be  fitted  with  steel  sash  manufac- 
tured by  Henry  Hope  &  Son. 

A  three-sweeper  five  horse-power  Tuec  Stationary 
Vacuum  Cleaner  is  being  installed  in  the  basement 
for  the  sanitary  cleaning  of  the  building.     Four  two 
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and  one-half  inch  risers  will  be  installed  in  the  build- 
ing having  a  total  of  sixteen  inlet  valves,  so  that  not 
more  than  fifty  feet  of  h(jBe  will  l)e  rec[uired  to  clean 
the  whole  structure. 

A  vacuum  steam  heating  system  is  being  installed 
by  Purdy,  Mansell,  Limited.  'Fhe  plant  consists  of 
standard  type  horizontal  tubular  boilers  equipped 
with  smokeless  furnaces  manufactured  by  the  John 
Jnglis  Company,  Limited,  of  Toronto.  The  pumps 
were  made  by  the  iiawden  Machinery  Company,  To- 
ronto. The  main  portions  of  the  building  are  venti- 
lated and  supplied  with  water-washed  and  tempered 


Improved  Ghuting  of  Concrete* 

IN  the  days  when  the  gravity  chute  was  more  or 
less  of  an  experiment  many  contractors  saw 
therein  a  means  of  placing  concrete  economic- 
ally, and  in  order  to  make  "records"  with  the 
rather  crude  apparatus  then  available  (compared  with 
the  up-to-date  si)outing  plant),  the  concrete  quite  na- 
turally was  mixed  very  wet  to  insure  its  "tlovving"  in 
the  chute.  Then,  also,  there  was  a  tendency  to  cut 
down  the  time  of  mixing,  since  no  difficulty  was  ex- 
perienced in  getting  the  concrete  away  from  the  mixer, 
as  had  been  the  case  with  other  methods.  These  two 
conditions  naturally  produced  results  which  raised  a 
storm  of  adverse  criticism  from  engineers,  for  the 
great  amount  of  laitance  (decomposed  cement  formed 
in  the  presence  of  an  excess  of  waterj  present  did, 
without  question,  weaken  the  concrete.  In  one  case 
with  which  I  am  acquainted  a  great  number  of  laitance 
spots  were  found  in  a  slab  placed  by  chute.  These 
never  did  harden  and  could  be  dug  up  easily  with  a 
knife  to  a  depth  of  an  inch  or  so.  This  without  ques- 
tion was  due  to  the  excess  of  water  used.  The  basis 
for  the  widespread  criticism  of  gravity  spouting  of 
concrete  was  well-founded,  and  contractors  and  manu- 
facturers were  quick  to  realize  that  unless  something- 
were  done  to  remedy  the  apparent  faults,  this  type  of 
apparatus  would  be  barred  by  engineers  and  owners. 

Accordingly,  careful  study  was  made  of  the  proper 
angle  of  chutes  and  the  consistencj'  of  concrete  re- 
quired to  enable  placing  the  concrete  without  the  ex- 
cessive use  of  water.  It  was  soon  found  that,  with 
a  certain  minimum  angle  of  chutes,  concrete  mixed  to 
the  consistency  of  a  thick  gravy  and  having  no  excess 
of  water  would  flow  readily — such  a  mixture  being  sur- 
prisingly slippery  and  possessing  a  sort  of  oily  smooth- 
ness. The  addition  of  a  small  amount  of  hydrate  of 
lime  (up  to  10  per  cent,  by  volume  of  the  cement)  was 
also  found  to  make  the  concrete  flow  more  readily.  To 
produce  a  mixture  wherein  the  stone  is  held  in  sus- 
pension and  the  entire  mass  clings  together  requires 
more  thorough  mixing  than  is  usually  done,  and  herein 
lies  the  whole  secret  of  chuting;  excess  of  water  is 
not  rec|uired. 

With  a  little  experience  the  man  at  the  mixer  can 
tell,  by  the  following  indications,  whether  the  concrete 
is  of  the  proper  consistency  to  flow  well  in  the  chutes: 
If,  when  dumped  into  the  skip  or  hoisting  bucket,  the 
concrete  stands  up  in  a  pile,  it  is  too  dry  and  requires 
additional  water  and  more  mixing.  If  it  levels  off  and 
shows  a  covering  of  water,  it  is  too  wet  to  liold  the 
aggregate. 

Not  only  must  the  mixture  be  right  to  insure  suc- 
cessful operation,  but  the  flow  of  concrete  should  be 

*By  A.  M.  Wolf  (I'rinoipal  AxslstAiit  Eiifrineer,  Condron  Company, 
(ructural  englneer»)  In  The  EnKineering  News. 


Steady  and  continuous  by  proper  regulation  at  the 
distributing  hopper  at  the  top  of  the  tower.  Increas- 
ing the  time  of  mixing  may  make  this  last  condition 
difHcult  of  fulfilment,  but  this  can  be  accomplished 
easily  by  having  two  mixers  at  each  plant  instead  of 
the  one  usually  seen. 

Concrete  chuting  has  come  to  stay  because  of  the 
great  economy  of  operation ;  it  is  the  duty  of  the  en- 
gineer to  aid  in  obtaining  the  best  results,  rather  than 
to  forbid  its  use.  Given  a  well-designed  plant,  all  that 
the  engineer  needs  to  do,  as  his  share,  is  to  see  that 
the  concrete  is  properly  mixed  before  being  discharged 
into  the  chutes.  This  will  remove  the  one  great  ob- 
jection and  actually  result  in  stronger  concrete  than 
we  now  obtain  with  rapid  mixing,  even  if  there  is  no 
excess  of  water  present.  A  paper  read  by  H.  H.  Sco- 
field  before  the  Indiana  Engmeering  Society  gave  the 
results  of  tests  to  ascertain  the  effect  of  mixing  on  the 
compressive  strength  of  concrete.  These  tests  showed 
that  the  strength  was  increased  by  from  27  per  cent. 
to  over  50  per  cent,  by  lengthening  the  mixing  periods 
from  10  to  18  min.  over  that  of  the  usual  ^  to  1  min. 
It  would  be  impossible,  of  course,  to  increase  the  time 
of  mixing  quite  so  much,  but  with  the  aid  of  the  mixer 
manufacturers,  by  building  machines  of  higher  speed, 
beneficial  results  can  be  secured. 

Summing  up  the  situation,  the  popularity  of  the 
gravity  spouting  sj'stem  of  concrete  distribution  can 
l)e  increased  still  more  by  the  use  of  high-speed  mix- 
ers, a  slightly  increased  time  of  mixing  and  careful 
supervision. 


Corrosion  of  Naked  Steel  Bridges 

I.\  a  paper  read  to  the  Engineers'  Society  of  West- 
ern Pennsylvania,  Mr.  Erederic  H.  Fay,  formerly 
Divisional    Engineer   in   charge  of   bridges  and 
ferries,  City  of  Boston,  discusses  the  serious  de- 
terioration of  steel  bridges. 

Experience  in  Boston  has  shown  that  the  corrosion 
of  metal  bridges  has  been  due  principally  to  one  or 
more  of  the  following  causes :  exposure  to  locomotive 
gases;  exposure  to  sea  water;  exposure  to  surface  wa- 
ter leaking  through  bridge  floors;  over-stress  of  the 
metal,  by  which  corrosion  has  been  hastened. 

Striking  examples  of  corrosion  are  to  be  found  in 
the  Washington  Street  bridge  of  the  Boston  and  Al- 
bany railroad.  The  webs  of  the  plate  girders  beneath 
the  bridge  floor  have  been  completely  eaten  away  over 
large  areas,  leaving  holes,  which,  in  some  cases,  are 
large  enough  for  a  man  to  crawl  through. 

Paints  have  not  proved  any  effectual  protection  of 
metal  work  under  extreme  conditions,  such  as  exist 
in  bridges  over  railroads.  The  use  of  wooden  ceiling 
protection  confines  the  locomotive  gases  and  makes 
corrosion  more  rapid  than  in  the  open.  Sheet  lead  has. 
in  some  cases,  been  worn  away  by  locomotive  blasts 
until  it  began  to  fall  upon  the  trains  beneath. 

Mr.  Fay  says  that  concrete  or  cement  mortar  has 
proved  b}'  far  the  most  satisfactory  protection  for 
metal  structures  over  railroads.  It  should  be  properly 
reinforced  with  steel,  the  best  results  and  the  greatest 
degree  of  safety  being  obtained  when  the  reinforce- 
ment is  thoroughly  attached  to  the  metal  members. 

The  present  decade  marks  many  new  uses  for  ce- 
ment. At  the  60th  General  Meeting  of  the  Institution 
of  Mining  Engineers,  held  recently  in  London,  an  in- 
teresting paper  dealt  with  the  sinking  and  equipment 
of  a  large  coal  mine  in  the  Durham  district. 
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The  Design  of  Substructures  for  Wooden  and 
Combination  Highway  Bridges 


OF  the  structural  materials  suitable  for  use  in 
bridges  the  most  common  are :  steel,  concrete 
(plain  and  reinforced),  masonry  and  wood. 
The  larger,  more  expensive  and,  scientifically, 
the  most  noteworthy  bridges,  include  in  their  principal 
parts  only  the  first  three  and,  because  of  this  fact,  the 
last  named  material  has  almost  ceased  to  be  considered 
one  of  the  important  structural  materials  if  current 
engineering  literature  may  be  considered  an  index  of 
engineering  thought. 

It  should  not,  however,  be  forgotten  that  wood 
still  occupies  an  important  part  in  many  bridge  struc- 
tures, and  it  is  a  question  whether  or  not  greater 
familiarity  with  other  structural  materials  does  not  in 
some  instances  cause  their  selection  when  wood  could 
more  economically  (using  the  word  in  its  broadest 
sense)  be  employed.  Cases  involving  the  following 
conditions  should  be  particularly  examined  to  prevent 
the  error  just  suggested  : 

(1)  In  many  localities  timber  is  cheap  and  the 
manufactured  articles  are  expensive.  Such  conditions 
usually  prevail  in  new  and  timbered  countries  where 
timber  is  close  at  hand  and  factories  distant,  and  where 
transportation  is  expensive.  Lumber  may  often  be 
used  and  structures  replaced  at  the  ends  of  their 
periods  of  usefulness  at  less  annual  cost  than  the  in- 
terest on  the  investment  required  for  more  permanent 
works. 

(2)  The  limitations  of  available  funds  often  dictate 
the  cheapest  construction  regardless  of  economic  loss 
in  the  long  run.  This  is  particularly  common  in  the 
highways  built  by  townships  and  counties  in  our  west- 
ern states. 

(3)  The  probable  period  of  use  of  a  structure  may 
be  short.  Even  though  its  period  of  use  will  probably 
be  longer  than  the  life  of  a  single  wooden  structure 
the  economic  advantage  may  be  in  favor  of  wood. 

(4)  Hasty  construction  to  meet  an  unexpected 
emergency  or  to  provide  emergency  repairs  to  damaged 
communications  may  be  necessary. 

The  wide  range  of  conditions  covered  by  these  four 
cases  is  evident.  It  will  also  be  evident  that  cases  (1) 
and  (4)  may  prevail  on  either  roads  or  railroads,  but 
cases  (2)  and  (3)  will  rarely  apply  to  the  latter.  In 
the  above  cases,  case  (4)  applies  to  most  military 
bridges.  The  following  data  deal  with  the  use  of 
wood  as  an  important  structural  material  in  highway 
bridges  intended  for  permanent  use  during  the  life 
of  the  materials  of  which  they  are  constructed.  This 
article  will  treat  only  of  the  design  of  the  substructures. 

DESIGN  OF  SUBSTRUCTURES 
Location. — The  most  desirable  type  of  substruc- 
ture, and  consequently'  the  general  type  of  a  bridge, 
is  fixed  by  the  conditions  at  the  bridge  site.  In  the 
selection  of  the  site  all  of  the  details  of  bridge  con- 
struction must  be  considered  in  a  general  way  unless 
the  site  is  fixed  by  other  conditions  than  that  of  put- 
ting the  most  suitable  bridge  across  a  given  stream. 
Usually  the  site  is  fixed  within  compai-atively  narrow 
limits,  and  the  bridge  engineer  is  concerned  only  with 
the  comparisons  of  the  various  sites  that  are  available 
within  the  limits  beyond  which  the  crossing  may  not 
be  sought.     A  stream  can  be  crossed  anywhere,  but 


the  problem  is  to  select  the  site  that  will  allow  the  con- 
struction of  a  bridge  to  answer  the  desired  purpose 
at  the  least  ultimate  cost. 

Often  the  selection  of  the  best  site  is  easy,  being 
evident  to  the  most  inexperienced  eye ;  frequently  it 
involves  only  a  rough  mental  approximation  of  cost; 
but  in  many  instances  the  most  satisfactory  site  can 
be  selected  only  by  careful  studies  of  the  types  required 
by  the  several  available  locations.  In  such  cases  the 
knowledge  of  what  can  be  done,  how  it  is  accomplished, 
and  how  much  it  costs  in  the  particular  locality  is  es- 
sential. No  rules  can  be  given,  but  the  following  are 
desirable  features  of  the  site,  named  in  what  is  fre- 
quently their  order  of  importance :  solid  bottom,  per- 
manent banks,  straight  upstream  reach,  small  width, 
low  velocity  current,  single  current  or  parallel  currents, 
good  approaches,  and  shallow  water.  Few  bridge  sites 
afford  all  of  these  advantages ;  some  offer  few ;  and 
others  none. 

As  noted  in  the  preceding  paragraph  the  best  type 
of  bridge  is  fixed  by  the  purpose  to  be  served  and  the 
site  selected,  and  where  there  is  a  choice  of  suitable 
sites  the  bridge  required  at  each  is  more  or  less  defi- 
nitely determined  in  the  processes  of  their  compari- 
son. In  general,  three  conditions  govern  the  design 
of  the  substructure :  first,  the  supporting  power  of  the 
foundation ;  second,  the  probable  effect  of  the  cur- 
rent ;  and  third,  the  height  of  the  grade  crossing.  Wood 
not  being  adapted  to  extreme  spans,  in  the  construc- 
tion of  wooden  highway  bridges,  troublesome  founda- 
tion pressures  are  rarely  encountered.  The  current 
effects  include  scour,  drift,  and  ice,  in  addition  to  the 
dynamic  force  of  the  flowing  water  itself,  which  is 
usually  insignificant.  The  height  of  grade  crossing 
determines  the  proper  spans  by  economic  considera- 
tions when  the  most  suitable  spans  are  not  determined 
by  the  preceding  factors.  Since  the  cost  of  piers  of  a 
given  type  and  height  increase  with  their  number,  and 
since  the  cost  of  superstructure  increases  with  the 
length  of  the  spans  (for  a  given  height  and  type  of 
pier)  there  is  a  single  span  length  of  maximum  econ- 
omy. Generally,  however,  except  in  elaborate  work, 
the  advantages  of  standard  construction  avoid  the 
necessity  of  hair-splitting  studies.  The  type  of  wood- 
en substructures  suitable  for  various  conditions  will  be 
outlined  in  the  following  paragraphs : 

Trestle  Bents. — Because  of  the  short  span  and  con- 
sequent wide  distribution  of  pressure  almost  any  soil 
is  capable  of  supporting  either  framed  or  pile  trestles, 
and  they  are  at  present  more  widely  used  than  any 
other  type  of  wooden  substructure.  They  oft'er,  how- 
ever, slight  resistance  to  current  effects,  and  because 
of  their  obstruction  to  the  channel  are  particularly 
susceptible  to  damage  by  ice  and  drift,  being  liable  to 
destruction  either  by  the  simple  force  of  impact,  or 
in  unstable  bottoms  by  the  increase  of  scour  resulting 
from  the  lodgment  of  ice  and  drift  against  the  bents. 

Framed  bents  on  mud  sills  can  not  be  considered 
safe  except  in  stable  bottoms.  Pile  bents  or  bents  on 
])ile  foundations  are  ordinarily  safe  against  scour  if  the 
piles  penetrate  a  solid  clay  stratum  to  a  depth  of  5  ft. 
or  more,  and  in  softer  bottoms  if  the  penetration  of  the 
])ile  is  at  least  equal  to  the  maximum  observed  depth 
of  water.     Safety  in  the  last  case  is  contingent  upon 
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the  prompt  removal  of  drift  from  lodgment  against  the 
bridge.  The  dynamic  effect  of  the  current  is  not 
dangerous  in  current  velocities  ordinarily  encountered, 
but  drift  in  rapidly  flowing  streams  may  I)e  danger- 
ous and  in  streams  having  a  distinct  "break-up"  or 
ice  run,  trestles  can  not  be  considered  safe. 

Framed  Trestles  are  used  where  the  soil  near  the 
surface  is  sufficiently  compact  to  support  the  bents 
and  where  scouring  effects  are  small.  They  are  ordin- 
arily constructed  only  where  the  water  is  very  shal- 
low. The  posts  should  rest  on  a  mud  sill,  usually  a 
square  or  round  timber  with  a  width  not  less  than 
that  of  the  posts  measured  perpendicularly  to  the 
bent.  The  sill  should  be  notched  to  receive  the  feet 
of  the  posts,  and  the  posts  should  be  toe-nailed  to  it 
by  one  or  more  spikes  in  each  side  of  the  post.  Framed 
bents  may  also  rest  upon  ])ile  foundations.  Such  use 
is  limited  to  sites  in  which  the  bearing  power  of  the 
soil  is  poor  or  difficulties  in  properly  seating  the  mud 
sill  exist,  and  where  piles  of  sufficient  length  to  form 
the  entire  bent  are  not  available.  The  foundation  is 
constructed  as  a  pile  bent,  the  cap  of  the  bent  taking 
the  place  of  the  mud  sill.  The  bents  ordinarily  con- 
tain four  posts.  The  posts  should  be  equally  spaced, 
the  tops  of  the  outside  posts  falling  under  the  guard 
rails  of  the  bridge  floor.  In  unusually  wide  bridges 
additional  posts  can  be  used  to  decrease  the  size  of  the 
cap.  Posts  are  designed  as  columns  after  any  standard 
tables  of  strength  (such  as  Kidder's  "Architects'  and 
Builders'  Tocketbook."  In  the  use  of  local  timber  due 
allowance  must  be  made  for  the  quality  of  the  sticks 
secured.  In  Alaska,  where  the  native  spruce  is  in- 
jured by  irregular  growth  due  to  the  climatic  condi- 
tions, the  writer  has  usually  employed  a  factor  of  60 
per  cent,  in  reducing  the  strengths  given  for  spruce 
in  Kidder's  tables  to  obtain  the  strength  of  sound 
Alaska  spruce).  A  minimum  diameter  of  6  ins.  should 
usually  be  rec|uired.  In  bents  under  6  ft.  high  the 
posts  are  vertical ;  in  higher  bents  the  outside  posts 
should  usually  be  given  a  batter  of  2  or  3  ins.  per  foot. 
In  bents  higher  than  6  ft.  sway  bracing  of  3  x  10-in. 
planks,  one  on  each  side  diagonally  across  the  bent, 
bolted  to  the  mud  sill  at  one  end,  to  the  cap  at  the 
other,  and  spiked  to  the  posts,  should  be  employed. 
In  lower  bents  sway  bracing  should  be  used  where 
current  forces  against  the  bent  are  to  be  expected. 

The  cap  should  be  designed  as  a  beam  with  its 
width  that  of  the  post  measured  perpendicularly  to 
the  bent.  It  may  be  given  shallow  notches  to  receive 
the  tops  of  the  ])osts,  to  which  it  should  be  drift  bolted 
to  each  post  with  one  or  more  3''2-in.  or  ^-in.  drift  bolts. 

Pile  Trestles  are  used  where  foundation  difficulties 
are  met.  These  difficulties  may  be  in  the  form  of  in- 
sufficient bearing  strength  of  the  surface  soil,  in  the 
depth  of  the  water,  or  in  probable  current  effects.  The 
ntuuber  of  piles  may  depend  upon  the  bearing  power 
develoi)ed ;  usually,  however,  not  less  than  three  piles 
to  the  bent  are  allowed,  and  that  number  is  sufficient 
in  most  cases.  In  the  determination  of  the  safe  load 
on  a  pile  the  comnu)n  fornuda  given  below  is  recom- 
mended : 

2wh 

Total  safe  load  = , 

s  +  1 
where  w  =  weight  of  hammer,  in  pounds, 
h  =  height  of  fall,  in  feet, 
s  =^  penetration  under  last  blow,  in  inches. 

It  is  of  value  only  when  the  penetration  under  the 
last  blows  is  approxinuitely  uniform.  In  extremely 
high  bents  the  strength  of  the  piles  as  columns  should 


be  examined.  Ordinarily,  piles  should  not  be  under 
12  ins.  in  diameter  at  the  butt  and  6  ins.  at  the  tops. 
I'^or  convenience  in  driving  they  should  not  exceed  18 
ins.  in  diameter  at  the  butt.  They  may  be  driven  with 
the  bark  on,  if  the  superstructure  is  to  be  made  of  logs 
or  hewn  timber  unseasoned,  or  if  driven  in  salf  water; 
otherwise  they  should  be  peeled,  and  if  the  superstruc- 
ture is  expensive  and  is  to  receive  careful  maintenance, 
painting,  etc.,  they  may  be  creosoted,  depending  upon 
the  circumstances  under  which  they  are  to  serve  and 
the  cost  of  the  process.  Pile  bents  are  capped  and 
sway-braced  like  frame  bents.  The  bottom  of  the  sway 
bracing  is  usually  at  a  horizontal  sash  brace,  at  the 
surface  of  the  ground  or  at  the  low  water  line.  The 
sash  braces  should  be  two  3  x  10-in.  planks  bolted  to 
the  piles,  one  on  each  side  of  the  bent.  High  bents, 
requiring  storied  construction  or  longitudinal  bracing 
are  not  common.  When  found  economical,  however, 
they  are  used,  the  longitudinal  bracing  and  the  sway 
bracing  being  computed  from  the  estimated  maximum 
wind  loads,  etc.,  instead  of  by  the  arbitrary  adoption 
of  the  sizes  given  above. 

Piers. — When  spans  longer  than  20  ft.  are  desirable 
the  substructure  of  the  bridge  consists  of  abutments 
and  piers.  The  supporting  power  of  the  foundation 
may  require  the  adoption  of  long  spans,  when  the  bot- 
tom of  the  stream  presents  variable  soil  conditions,  so 
that  suitable  foundations  can  be  secured  only  at  cer- 
tain points  on  the  crossing.  This  condition  is  rare 
and  the  long  spans  are  usually  made  desirable  to  avoid 
obstructing  the  channel,  or  because  of  the  necessity 
of  protecting  each  pier  from  scour,  drift  or  ice,  or  be- 
cause of  the  height  of  the  grade  crossing.  The  first 
and  last  conditions  being  questions  of  foundation  pres- 
sures only,  their  solution  depends  merely  upon  special 
adaptations  of  the  principle  of  trestle  bents.  Ordin- 
arily, each  pier  is  made  up  of  the  two  simple  bents 
under  the  abutting  ends  of  two  consecutive  spans. 
They  are  designed  as  ordinary  framed  or  pile  bents,: 
taking  into  consideration  the  increased  loads  of  the 
longer  spans.  They  are  braced  to  each  other  by  a  sys- 
tem of  cross  bracing  if  necessary — practically  always 
if  framed  bents,  and  usually  if  pile  bents  over  8  ft  in 
height.  The  usual  type  of  timber  piers  designed  to 
withstand  the  effects  of  currents  will  be  considered 
under  the  heads  of  "Pile  Piers,"  "Crib  Piers,"  and  "Pile 
and  Crib  Piers." 

Pile  Piers 

Pile  piers  may  be  used  when  the  spans  have  been 
increased  to  allow  the  passage  of  drift  and  may  be 
considered  useful  in  withstanding  very  weak  ice  flows. 
The  length  of  span  should  be  safely  greater  than  the 
possible  length  of  single  pieces  or  booms  of  drift- 
wood, in  which  case  properly  designed  and  construct- 
ed piers  can  usually  be  depended  upon.  P'ile  piers 
under  10  ft.  in  height  can  be  expected  to  stand  a  run 
of  ice ;  pieces  not  exceeding  10  cu.  ft.  in  size  in  currents 
up  to  about  four  miles  an  hour,  or  proportionately 
smaller  pieces  in  more  rapid  currents.  (In  this  and 
similar  proportions  mentioned  later  the  mass  of  the 
piece  is  inversely  propi>rtioned  to  the  square  of  the 
velocity  of  the  current.)  For  greater  impact  forces 
their  safety  should  be  considered  doubtful.  The  bear- 
ing power  of  piles  carrying  vertical  loads  can  be  de- 
termined as  previously  noted.  If  piles  are  expected 
to  withstand  forces  having  large  longitudinal  com- 
ponents they  can  be  examined  as  cantilevers  where 
the  stresses  are  calculable.  Piles  to  withstand  the  im- 
pact forces  of  ice  and  drift  should  penetrate  a  firm 
stratum — clay  or  gravel — not  less  than  6  ft.  nor  less 
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than  the  distance  from  the  highest  point  of  impact  to 
the  surface  of  the  ground.  Pile  piers  can  not  be  de- 
pended upon  where  thick  ice  can  freeze  to  the  piles 
and  be  lifted  by  rising  water.  The  general  remarks 
previously  made  in  regard  to  peeling,  creosoting,  etc., 
apply  to  pile  piers. 

A  pile  pier  of  the  type  under  consideration  consists 
of  two  parts:  the  supporting  pier,  or  main  pier;  and 
the  nose,  or  guard  pier.  The  main  pier  is  composed 
of  two  pile  bents  separated  4  ft.  to  8  ft.  The  number 
of  piles,  the  sway  bracing,  and  the  longitudinal  cross 
bracing  are  dependent  upon  the  penetration,  the  bear- 
ing power  of  the  piles,  the  length  of  the  spans,  and  the 
height  of  the  piers,  according  to  the  principles  pre- 
viously indicated.  Cross  bracing  is  important  if  the 
piles  of  the  guard  pier  are  braced  to  the  piles  of  the 
supporting  pier.  The  nose  or  guard  pier  may  consist 
of  a  single  dolphin  or  group  of  three  or  more  piles 
driven  as  closely  together  as  possible  and  with  their 
tops  bound  together  by  a  cable  or  metal  strap.  This 
should  resist  ice  and  drift  under  conditions  that  make 
the  stability  of  pile  piers  of  some  little  doubt,  but 
cannot  be  expected  to  resist  ice  or  drift  in  swift  cur- 
rents. A  better  form  of  nose  consists  of  several  piles 
driven  in  a  row  upstream  from,  and  opposite,  the 
centre  line  of  the  supporting  pier.  The  upstream  pile 
should  be  cut  off  2  to  3  ft.  below  the  probable  height 
of  the  water  line  at  the  time  of  drift  or  ice  flow.  The 
other  piles  should  be  cut  off  at  increasing  heights  to- 


They  are  not  so  suitable  for  unstable  bottoms  (though 
•they  may  be  used  with  mattress  protection),  for  sites 
in  which  confinement  of  the  channel  is  objectionable, 
and  for  sites  requiring  piers  of  great  height.  Well 
constructed  crib  piers  over  8  ft.  in  height  should  stand 
a  considerable  amount  of  impact  from  drift  and  ice. 
They  are  safe  under  almost  all  ordinary  conditions  of 
drift,  and  should  stand  an  ice  run  with  pieces  about 

3  cu.  yds.  in  a  current  of  four  miles  an  hour  and  pro- 
portionately smaller  pieces  in  swifter  currents. 

Cribs  may  be  built  of  logs  or  squared  timbers.  The 
sticks  used  should  have  a  minimum  diameter  of  8  ins. 
If  logs  are  used,  they  may  be  peeled,  but  in  most  cases 
the  advantages  of  peeling  does  not  warrant  the  expense. 
The  main  body  of  a  crib  will  usually  be  rectangular, 
16  to  24  ft.  in  length  and  8  to  12  ft.  in  width,  inside 
dimensions.  The  exact  size  of  the  pier  depends  upon 
the  weights  to  be  supported,  the  impact  forces  to  be 
resisted,  and  the  height  required.  It  is  ordinarily  di- 
vided into  compartments  by  cross  ties,  separated  about 

4  ft.  horizontally  and  that  distance  or  less  vertically. 
If  the  crib  is  to  be  sunk  into  a  soft  foundation  the 
first  row  of  ties  should  be  far  enough  above  the  bottom 
of  the  crib  to  permit  the  required  sinking,  and  a  floor 
should  be  put  in  on  these  ties.  Otherwise,  flooring  is 
not  required  unless  the  crib  is  to  be  sunk  in  water 
deep  enough  to  float  the  crib.  In  this  case  a  portion 
of  the  crib  may  be  floored. 

The  logs  or  timbers  may  be  halved  together  at  the 
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ward  the  pier  and  all  should  be  cut  at  such  an  angle 
that  a  nose  log  can  be  drift-bolted  to  them.  The  angle 
of  the  nose  log  with  the  horizontal  may  vary  from  30 
deg.  to  40  deg.,  decreasing  as  the  probable  impact 
forces  increase.  The  nose  log  should  be  about  12  ins. 
in  diameter,  it  should  be  supported  at  not  greater  than 
4-ft.  intervals,  and  should  be  drift-bolted  to  each  pile 
with  two  3^-in.  or  5^-in.  drift-bolts,  one  on  each  side 
of  the  centre  line  of  the  nose  log.  A  light  metal  strap 
or  a  light  railroad  rail  should  be  spiked  to  a  round 
nose  log  if  ice  is  to  be  resisted.  If  the  nose  log  is 
square,  the  rail,  or  two  small  angles,  one  at  each  upper 
edge,  may  be  used.  This  form  of  nose  is  capable  of 
standing  heavy  impact  forces  if  the  current  is  parallel 
to  the  centre  line  of  the  pier.  It  can  not,  however,  be 
expected  to  resist  an  ice  jam. 

Crib  Piers 

Crib  Piers. — Many  of  the  functions  of  crib  piers 
overlap  those  of  pile  piers  to  a  considerable  extent, 
most  of  the  functions  of  pile  piers  being  equally  well 
performed  by  cribs.  In  such  cases  the  particular  type 
to  be  employed  depends  upon  the  facilities  for  erection. 
Crib  piers,  however,  have  certain  special  adaptabilities 
and  limitations.  They  are  more  suitable  than  pile 
piers  in  locations  subject  to  variations  in  the  direction 
of  currents  at  varying  water  stages,  to  locations  where 
hard  strata  are  at  insufficient  depths  to  give  lateral 
support  to  piles,  and  to  locations  subject  to  ice  jams. 


corners,  making  a  tight  crib,  or  simply  laid  alternately 
(a  long  log  and  then  a  cross  log)  making  a  crib  with 
openings  the  size  of  the  timbers.  Usually,  with  round 
logs,  both  logs  should  be  flattened  to  a  bearing  sur- 
face about  4  ins.  wide  on  each  side,  and  with  squared 
timbers  they  should  be  laid  without  notching.  Each 
log  or  timber  is  bolted  to  the  log  below  with  one  ^-in. 
drift  bolt  long  enough  to  reach  through  the  first  log 
below  and  to  extend  about  2  ins.  into  the  second  log. 
These  drift  bolts  may  be  shorter  above  and  below  the 
points  at  which  impact  forces  are  to  be  expected,  ex- 
cept that  in  piers  over  10  ft.  high  the  lower  bolts  should 
not  be  shortened.  In  addition  to  the  rectangular  body, 
piers  subject  to  the  attack  of  drift  and  ice  should  be 
given  a  wedge-shaped  nose  upstream,  and  in  unstable 
bottoms  with  rapid  currents,  a  short  wedge-shaped 
tail.  The  body  of  the  pier  should  be  built  like  a  rec- 
tangular pier,  but  with  the  long  logs  extending  beyond 
the  cross  logs  a  sufficient  distance  is  required  to  allow 
them  to  be  framed  and  drift  bolted  to  the  wedge  logs. 
The  upstream  nose  should  generally  have  a  vertex 
angle  of  about  60  deg.  at  the  line  of  greatest  impact. 
The  wedge  logs  should  be  framed  at  the  vertex,  as  de- 
scribed for  the  corner  of  a  rectangular  pier,  the  ends 
extending  sufficiently  to  allow  a  bearing  of  not  less 
than  6  ins.  for  the  nose  log.  The  vertex  angle  of  the 
wedge  increases  from  bottom  to  top  to  give  the  nose 
log  a  slope.  The  remarks  regarding  the  size,  slope, 
metal  protection  and  bolting  of  the  nose  of  a  pile  pier 
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apply  to  the  nose  of  a  crib  pier.  The  tail  wedge  is 
usually  not  necessary.  When  required  to  prevent  the 
formation  of  a  suction  eddy  it  is  usually  made  with  a 
verte.K  angle  of  90  dcgs.  It  is  framed  like  the  nose, 
but  without  a  nose  log  and  with  a  constant  angle  at  the 
vortex,  making  the  tail  line  vertical.  The  tail  wedge 
should  be  carried  to  the  high  water  line. 

Cribs  are  filled  with  stone,  at  least  to  the  highest 
line  of  probable  impact.  The  size  of  the  stone  is  un- 
im])()rtant,  except  that  it  must  be  larger  than  the  open- 
ings between  crii)  logs ;  it  is  usually  large  enough  to 
be  handled  one  stone  at  a  time  and  not  larger  than 
one  or  two-man  stone.  The  stone  should  be  placed 
well  against  the  walls,  smaller  pieces  being  wedged  in- 
to s])aces  between  larger  stones  and  the  crib  logs.  The 
siKins  of  the  superstructure  rest  on  caps,  one  for  each 
span.  The  caps  usually  rest  on  stringers  which  are 
su])ported  by  the  crib  walls,  from  which  the  caps  are 
set  back  2  ft.  or  more,  frequently  being  placed  one- 
quarter  of  the  distance  from  one  wall  to  the  other. 

Pile  and  Crib  Piers  are  used  where  strength  greater 
than  that  obtainable  with  simple  cribs  is  desired.  They 
are  particularly  useful  in  soft  bottoms  where  cribs  can 
not  be  expected  to  stand  without  settlement  from  time 
to  time,  unless  sunk  to  impracticable  depths.  When 
the  length  of  the  crib  is  small,  the  addition  of  the  piles 
greatly  increases  its  resistance  to  impact ;  as  the  height 
increases  the  value  of  the  piles  becomes  less.  In  cribs 
that  may  reasonably  be  suspected  of  liability  to  even 
small  settlement  the  supporting  piles  should  be  added 
if  the  su{)erstructures  are  expensive.  A  well  construct- 
ed j)ier  of  this  type  will  resist  a  heavy  ice  run,  and  by 
increasing  the  dimensions  it  can  probably  be  expected 
to  withstand  any  but  the  most  severe  ice  jams. 

The  simplest  form  of  pile  and  crib  pier  is  composed 
of  a  crib  constructed  according  to  the  principles  already 
given,  but  with  the  trusses  supported  on  pile  bents 
extending  through  the  cribs  and  driven  into  the  under- 
lying bottom.  The  caps  of  the  piers  take  the  place 
of  and  occupy  the  positions  recommended  for  the  crib 
caps,  the  crib  stringers  being  omitted.  A  complete 
l)ile  and  crib  pier  is  constructed  like  the  crib  pier  des- 
cribed above,  but  with  an  additional  pile  at  each  cor- 
ner of  the  rectangular  portion  of  the  pier  and  with 
])iers  along  and  against  the  walls  of  the  rectangle  and 
the  nose.  All  of  the  piles  are  inside  of  the  cribs  and 
should  be  about  4  ft.  apart.  The  logs  are  then  drift 
bolted  to  the  piles  with  ^-in.  drift  bolts.  This  con- 
struction adds  greatly  to  the  strength  of  the  pier,  be- 
ing particularly  a  protective  measure  against  damage 
to  the  pier  and  the  supporting  bents  caused  by  exces- 
sive settlement  of  the  pier  itself.  Piers  of  this  type 
should  not  be  floored,  and  when  the  filling  settles  the 
crib  should  be  filled  as  soon  as  possible. 

Abutments. — The  approaches  to  bridges  of  wood 
will  usually  be  pile  or  framed  bents,  if  of  considerable 
length,  and  in  any  case  will  usually  terminate  in  a 
single  mud  sill  for  the  support  of  the  floor  stringers. 
When  built-up  abutments  are  necessary  the  best  form 
of  wooden  construction  is  usually  a  vertical  river  wall 
parallel  to  the  bank  of  the  river  and  with  vertical  wing- 
walls.  The  river  wall  and  wing-walls  are  constructed 
like  a  side  wall  and  the  corresponding  wedge  walls 
V)f  a  crib  pier.  The  wing-walls,  where  oblique,  usuallj- 
make  an  angle  of  45  degs.  or  less  with  the  river  wall. 
The  ties  of  the  crib  construction  are  replaced  by  head- 
ers extending  into  the  bank  or  fill  behind  the  abut- 
ments, according  to  the  rules  for  spacing  given  for  the 
ties.  Frequently  the  wing-walls  will  be  perpendicular 
to  the  river  wall,  and  when  so  placed  the  ties  can  be 


omitted.  Another  type  of  abutment  is  constructed  of 
piles  and  sheathing. 

If  scour  beneath  the  abutment  is  expected  the  abut- 
ment may  be  supported  by  piles  driven  behind  and 
against  the  wall.  The  logs  of  the  wall  should  be  drift 
bolted  to  the  piles.  In  this  case  the  filling  next  to  the 
wall  should  be  of  stone,  and  if  it  sinks  it  should  be  rc- 
l)Iaced  as  soon  as  practicable.  Abutments  built  as  in- 
dicated can  be  considered  safe  under  any  condition 
of  ice  and  drift  that  make  pile  and  crib  piers  permis- 
sible. Their  greatest  danger  is  from  the  effects  of 
bank  erosion,  which  must  be  cared  for  when  necessary 
by  mattress  or  other  form  of  bank  protection. 

The  foregoing  data  were  abstracted  by  Engineer- 
ing and  Contracting  from  a  paper  by  Capt.  Glen  Edgar 
Edgerton,  Corps  of  Engineers,  U.  S.  A.,  in  Profes- 
sional Memoirs  for  July-August,  1915. 


New  Westminster  Court  House  Enlarged 

THE  Court  House  at  New  Westminster,  B.  C, 
has  been  enlarged  by  an  additional  wing  cost- 
ing $80,000.     The  new  building  provides  ac- 
commodation   for   the   provincial    police   and 
sheriff.     The   contractors  were   the   Dominion    Con- 
struction Company,  of  Vancouver,  the  work  having 


Addition  to  Court  House,  New  Westminster.  B  C. 

been  carried  out  under  the  supervision  of  Messrs. 
Gardiner  &  Mercer,  architects,  of  New  Westminster. 
The  exterior  of  the  building  is  in  artificial  stone  made 
on  the  site  of  the  work  by  the  Monarch  Art  Stone 
Company,  of  Vancouver.  The  pressed  brick-work  is 
of  Clayburn  brick.  With  the  exception  of  the  brick 
all  material  used  in  the  building  was  obtained  and 
manufactured  locally.  The  whole  of  the  interior  fin- 
ish, including  the  furnishing  of  the  court  room,  was 
installed  by  Galbraith  &  Son,  of  New  Westminster. 
The  passenger  elevator  installed  is  by  P.  Harris  & 
Company,  Vancouver. 


The  cost  of  engineering  and  superintendence  in  St. 
r.ouis  for  $1,404,316.49  worth  of  new  construction  in 
the  water  department  was  3  per  cent.,  according  to  the 
latest  annual  report. 


1062 


THE    CONTRACT    RECORD 


October  13,  1915 


Simple  Construction  at  Low  Cost  Reclaims  Seven  Thousand 
Acres  of  Rich  Land  in  British  Columbia 

Dike  prevents  flooding,  while  flood-gates  normally  and  pumping  plant  in  times  of 

high  water  handle  rain  and  seepage  water. 

By  H.  M.  Burwell,  C.E.,  Vancouver. 


PERIODIC  flooding  of  seven  thousand  acres  of 
rich  meadow  land  has  been  prevented  and  its 
use  for  agricultural  purposes  made  possible  by 
construction  costing  only  $109,000.  This  ter- 
ritory, known  as  Pitt  Meadows,  is  situated  along  the 
Pitt  River  and  Pitt  Lake  in  the  lower  Eraser  Valley, 
about  twenty  miles  east  of  the  city  of  Vancouver,  B.C. 
The  site  of  the  meadow  was,  no  doubt,  originally 
an  arm  of  the  sea,  which  has  been  filled  up  by  sedi- 
ment carried  down  by  the  Eraser  River.  Pitt  River  is 
a  large,  deep-water  channel  connecting  Pitt  Lake  with 
the  Eraser  River.  All  are  tidal  waters,  having  a  daily 
average  rise  and  fall  of  about  three  feet. 

During  the  flood  season  of  the  Eraser  River  the 
water  is  backed  up  over  the  meadows  for  a  period  of 
from  two  to  two  and  a  half  months,  in  May,  June  and 
July,  which  made  necessary  the  construction  of  a  dike 
around  the  land  to  prevent  its  flooding,  flood-gates  to 
drain  off  the  water  at  low  tides,  and  a  pumping  plant 
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Dike  prevents  high  water  from  backing  ur  and 
overflowing  meadows. 


to  relieve  it  from  the  accumulated  rainfall  and  seepage 
during  the  period  of  high  water. 

The  land  is  a  rich  alluvial  deposit  with  a  depth  of 
about  2  ft.  of  clay  loam  on  the  surface,  under  which  is 
a  depth  of  about  10  ft.  of  yellowish  clay,  and  under 
this,  in  places,  as  much  as  1,200  ft.  of  river  silt  and 
clay,  ascertained  by  recent  boring  operations. 

Reclamation  Work 

The  reclamation  work  consisted  principally  of  11 
miles  of  dike,  with  an  average  height  of  10  ft.,  a  set 
of  flood-gates,  and  a  pumping  plant. 

The  dike  was  built  a  safe  distance  away  from  the 
river  bank,  on  a  carefully  selected  site,  which  was 
cleared  of  all  timber,  brush,  roots,  grass  and  rubbish. 
A  key  ditch  was  excavated  and  over  it  the  embank- 
ment placed.  This  ditch  extended  down  to  the  clay 
subsoil  so  that  when  the  filling  was  placed  puddle 
was  formed  under  the  dike  that  cut  off  the  seepage. 

The  dike  was  constructed  with  dipper  dredges,  the 
material  being  taken  from  the  land  side  in  order  to 
provide  a  ditch  for  drainage  purposes,  which  was,  in 
this  case,  a  very  important  consideration ;  otherwise  it 
probably  would  have  been  advisable  to  have  taken  the 
material  from  the  outside. 

The  dike  has  a  top  width  of  6  ft.  and  side  slopes  of 
XYi  horizontal  to  1  vertical.  Between  the  inside  toe 
of  the  bank  and  the  ditch  is  left  a  berm  6  ft.  in  width. 
The  ditch  averages  about  35  ft.  in  width  and  7  ft.  in 
depth.  The  extra  material  required  for  low  places 
was  secured  by  widening  the  ditch  instead  of  deep- 
ening  it. 

The  adopted  level  for  the  top  of  the  dike  was  fixed 
by  the  highest  known  water  level  of  the  Eraser  River, 
which  occurred  in  1894.  The  finished  top  being  2  ft. 
above  this  level,  gives  it  an  average  height  above  the 
land  of  about  10  ft. 

Piles  Driven  to  Retain  Banks  Across  Two  Deep 
Sloughs 

Across  two  deep  sloughs  which  intersect  these  mea- 
dows, the  dike  was  constructed  in  a  manner  similar 
to  the  rest  of  the  work,  except  that  in  addition  to  the 
earth  bank,  a  quantity  of  brush  and  a  row  of  closely 
driven  piles  were  placed  to  retain  the  slopes  and  pro- 
tect the  dike  against  the  wave  action  of  the  adjoining 
ponds. 

One  of  these  sloughs,  known  as  Sturgeon  Slough, 
extends  through  the  central  part  of  the  meadows.  It 
has  a  total  length  of  about  3  miles,  a  width  of  from 
100  to  150  ft.  and  a  depth  of  about  20  ft.  It  was 
thought  advisable  to  dike  around  this  slough  for  a  dis- 
tance of  one  mile  inland  from  its  outlet,  thereby  keep- 
ing open  a  deep  waterway  into  the  central  portion  of 
the  reclaimed  land. 

Along  the  portion  of  the  dike  adjoining  Pitt  Lake 
a  protection  banquette  outside  of  the  dike  was  con- 
structed of  surface  soil  and  sods  to  protect  the  dike 
from  the  wave  action  of  the  lake  and  moving  drift- 
wood. This  bank  extends  to  within  3  to  4  ft.  of  the 
top  of  the  dike,  and  has  a  width  of  from  12  to  15  ft., 
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the  material  being  placed  by  a  dipper  dredge  operated 

during  high  water  along  the  outside  of  the  dike. 

In  addition  to  this  protection  work,  fences^  were 
I)laced  outside  of  it  by  all  exposed  points.  These 
were  built  by  driving  cedar  piles  on  8-ft.  centres,  to 
which  were  spiked  IJ/^-in.  fir  lumber,  leaving  2-in. 
openings  between  the  boards. 

The  flood-gates  are  located  at  a  point  near  the 
crossing  at  Sturgeon  Slough,  this  being  the  most  cen- 
tral place  available.  They  are  directly  connected  with 
the  slough  channel,  which  acts  as  an  equalizing  reser- 
voir about  35  acres  in  area,  giving  a  quicker  discharge 
than  could  otherwise  be  had  if  they  were  fed  only  from 
the  ditch. 

The  flood  sluiceway  has  four '5  x  8-ft.  openings, 
and  is  constructed  of  reinforced  concrete,  except  the 
floor,  which  is  built  of  fir  timber.  As  this  floor  will 
always  be  covered  with  water  the  timber  will  be  dur- 
able and  satisfactory  and  the  cost  much  lower  than 
for  concrete.  The  gates  are  hung  at  a  slight  angle, 
and  open  and  close  automatically  with  the  fall  and  rise 
of  the  tides. 

Pumping  Plant 

The  pum])ing  plant  is  located  near  the  flood-gates, 
and  consists  of  one  30-in.,  double-suction,  horizontal, 
centrifugal  ])ump  having  two  suction  inlets,  each  22 
ins.  in  diameter  at  the  pump,  tapering  to  24  ins.  in 
diameter  at  the  suction  end.  The  30-in.  discharge 
pipe  is  also  enlarged  to  36  ins.  where  it  passes  through 
the  dike. 

This  pump  is  driven  by  a  100-h.p.  Westinghouse 
motor,  transmitting  the  power  to  the  i)ump  shaft 
through  a  Reynolds  silent  chain  drive.  It  is  set  on 
a  concrete  foundation,  resting  on  a  group  of  piles,  at 
a  level  sufficiently  low  to  discharge  under  water  at 
all  stages  during  the  flood  period. 

The  maximum  lift  is  9  ft.  and  the  cai)acity  of  the 
])uin])  is  25,000  gals,  a  minute,  which,  estimated  from 
all  the  available  data,  is  sufficient  to  provide  for  the 
rainfall  over  the  whole  drainage  area  plus  the  seep- 
age during  the  months  mentioned. 

The  land  was  granted  by  the  Dominion  Govern- 
ment to  the  Pitt  Meadows  Land  Company  in  the  name 
of  W.  R.  Raiinie,  at  a  nominal  ])rice  per  acre,  and  with 
the  provision  that  the  whole  reclamation  work  would 
be  c(mipleted  before  May,  1913.  The  work  was  per- 
formed, under  contract,  by  Messrs.  W.  A.  Rannie  and 


J.  W.  Pile,  of  Vancouver,  B.  C,  at  a  total  cost  of 
$109,000,  or  about  $15  an  acre. 

The  unit  prices  were:  dikes,  lA'/t  cents  a  cubic 
yard ;  dams,  24  cents  a  cubic  yard ;  protection  ban- 
quette, 10  cents  per  cubic  yard ;  clearing,  $50  jKsr  acre; 
grubbing,  $75  an  acre ;  piling  in  place,  25  cents  a  foot, 
and  lumber  in  place,  $24  per  foot  b.m. ;  flood-gates 
complete,  $575  ;  pumping  station,  $9,689. 

The  whole  work  was  performed  under  the  direct 
supervision  of  Mr.  H.  M.  Burwell,  C.E.  (Messrs.  Her- 
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Flood  oates  open  and  close  according  to  riM  or  fall  of  Udc 

mon  and   Burwell,  Vancouver),  with   Mr.   H.  St  J. 
Montizambert  acting  as  assistant. 

For  the  article  and  illustrations  we  are  indebted  to 
The  Engineering  Record,  of  New  York  City. 

M.  Jean  de  Pulligny,  who  gained  a  wide  acquaint- 
ance in  the  United  States  while  head  of  the  French 
mission  of  engineers  studying  American  engineering 
practice,  was  granted  a  two-months'  leave  of  absence 
from  the  French  army  in  order  to  represent  his  gov- 
ernment at  the  International  Engineering  Congress,  in 
San  Francisco.  At  the  beginning  of  the  war  M.  de 
Pulligny  rejoined  his  battalion,  in  which  he  had  held 
the  rank  of  major  previous  to  his  resignation  several 
years  ago,  and  was  promptly  assigned,  with  his  for- 
mer rank,  to  take  charge  of  a  road-building  detail  at 
the  front.  His  command  consisted  of  seven  hundred 
men,  with  235  horses  and  20  motor  trucks.  Of  the 
trucks  some  (steam-propelled)  had  a  carrying  capacity 
of  10  tons.  On  account  of  the  heavy  traflSc  in  muni- 
tions and  food  supplies — carried  largely  by  heavy  mo- 
tor trucks  and  trailers — the  building  and  maintenance 
of  the  roads  to  the  front  and  along  the  trenches  is 
most  important,  and  M.  de  Pulligny's  command  was 
occupied  entirely  with  this  work. 
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Sluiceway  conttructed  of  reinforced  concrete,  with  timber  floor,  drains  track  at  periods  of  low  tide. 
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Noteworthy  Accident  at  Ganora,  Sask. 

THE  corporation  of  the  town  of  Canora,  Sask., 
suffered  a  loss  on  September  23rd  which 
crippled  their  fire  protection  and  did  con- 
siderable damage  to  their  town  hall  and  power 
station. 

About  6.40  p.m.  the  water  storage  tank  which  was 
located  in  that  portion  of  the  municipal  building  oc- 
cupied by  the  electric  light  plant  burst  while  being 
filled  with  water,  the  unfilled  portion  containing  air 
under  pressure. 

The  extent  of  the  damage  to  the  building  and  the 
tank  itself  are  plainly  shown  in  the  accompanying 
photograph.  In  this  photograph  it  can  be  seen  that  the 
tank  was  raised  from  its  foundation  and  forced  back 
about  four  feet. 

While  half  a  dozen  rivets  pulled  through  the  metal 
of  the  shell,  the  remainder  held,  thus  tearing  a  strip 
from  the  end  of  the  shell  through  the  centre  of  the 
rivet-holes. 

The  cause  of  the  accident  was  found  to  be  due  to 
the  relief  valve  having  been  badly  corroded  and  the 
tension  spring  filled  with  rust.  This  valve  w^as  so 
placed  that  the  waste  or  overflow   from  other  pipes 


Damage  to  building  and  tank  at  Canora,  Sask. 

discharged  over  the  top  of  it,  thus  causing  the  heavy 
corrosion.  The  pressure  gauge,  too,  shows  heavy  cor- 
rosion, and  is  reported  to  have  registered  but  forty 
pounds  pressure  to  the  square  inch.  The  relief  valve 
was  set  at  one  hundred  pounds  per  square  inch. 

This  tank,  which  is  nine  feet  in  diameter  and  thirty- 
eight  feet  long,  formed  a  part  of  the  Hoosier  high  pres- 
sure system,  which  was  installed  in  1912  for  fire  pro- 
tection only.  Similar  systems  have  been  installed  for 
fire  and  domestic  supply  by  the  corporations  of  York- 
ton,  Wilkie,  Melfort  and  Old  Battleford,  Sask. 

The  town  of  Canora  now  has  under  construction 
a  more  complete  system  of  water-works  designed  by 
Messrs.  Chipman  and  Power.  This  will  be  ready  for 
initial  test  very  shortly.  The  steel  stand-pipe,  which  is 
being  constructed  for  the  new  system,  is  shown  in  the 
background  of  the  photograph. 


in  the  world.  It  will  consist  of  three  storeys  and  a 
basement,  and  will  cover  an  area  of  700  ft.  by  350  ft. 
The  floor  area  of  the  museum  will  be  670,000  square 
feet,  of  which  400,000  square  feet  will  be  devoted  to 
exhibition  purposes.  The  remainder  will  be  used  for 
scientific  laboratories,  lecture  halls,  offices,  and  a  res- 
taurant. The  contract  for  the  building  is  held  by  the 
Norcross  Bros.  Company,  of  New  York  and  Worces- 
ter, Mass.,  and  the  material  employed  will  be  Georgia 
marble. 


Construction  work  on  the  new  five-million-dollar 
Field  Museum  of  Natural  History,  to  be  built  in  Chi- 
cago, has  been  begun.  The  structure  will  be  com- 
pleted, it  is  expected,  in  less  than  three  years,  and 
more  than  3,000  men  will  be  employed  in  the  work. 
When  finished  it  will  be  the  largest  marble  building 


Utilizing  Hydraulic  Principles  to   Locate  a 
Leak  in  a  Submerged  Pipe 

THE  detection  and  location  of  leaks  in  submerged 
'  pipe  lines  supplying  islands  or  areas  isolated 
from  the  main  distribution  system  by  rivers 
or  channels  is  a  problem  in  water-works 
operation  requiring  special  treatment.  Detection  of 
leakage  on  such  lines  is  comparatively  simple,  but  the 
location  of  the  same  is  an  entirely  diflferent  matter. 
Any  of  the  usual  means  of  measurement  fitted  for  the 
size  of  main,  with  perhaps  special  arrangement  for 
large  mains,  will  determine  the  presence  and  size  of 
leakage  if  simultaneous  readings  are  taken  on  both 
sides  of  the  stream. 

Several  points  should  be  noted  which  have  a  bear- 
ing on  the  problem  of  leak  location  and  which  affect 
the  method  to  be  used  for  such  location.  Owing  to 
the  expense  attached  to  the  examination  and  repair 
of  submerged  pipes,  it  is  not  worth  while  to  do  any- 
thing with  them  unless  the  amount  of  water  going 
to  waste  is  worth  more  tahn  the  probable  expense  of 
making  repairs,  or  unless  the  pressures  in  the  area 
supplied  are  materially  reduced,  or  serious  damage  is 
anticipated  from  a  continuation  of  the  leakage. 

In  general,  the  above  considerations  would  .limit 
the  complete  investigation  to  leaks  of  such  size  as 
would  make  applicable  the  following  method  which 
has  been  used  in  New  York  City  on  a  12-in.  crossing 
from  Rikers  Island  to  North  Brothers  Island  and  is 
considered  sufficiently  successful  to  warrant  making 
preparations  for  use  on  other  river  crossings. 

Where  the  velocity  of  water  in  a  main  due  to  the 
leak  is  2  ft.  per  second,  a  perfectly  good  gradient  con- 
sisting of  two  distinct  slopes  can  be  obtained.  At 
the  point  where  the  slope  of  gradient  changes  is  the 
point  where  the  velocity  changes  and  hence  where 
the  waste  occurs. 

To  determine  this  gradient  it  is  necessary  to  have 
the  pipe  coefficient  as  accurately  as  possible,  to  have 
the  quantity  of  the  flow  on  the  supply  and  the  dis- 
charge ends  of  the  submerged  pipe,  the  pressures  and 
elevations  at  which  pressures  were  taken  on  both  ends, 
and  the  distance  between  pressure  points.  Flow  mea- 
surements and  pressures  ought  to  be  taken  simultane- 
ously. Pressure  gauges  should  be  accurate  and  of 
such  graduation  as  easily  to  estimate  to  tenths  of 
pounds. 

Locating  Leak  in  12-in.  Line 

The  specific  case  of  the  above  mentioned  crossing 
between  Rikers  and  North  Brothers  Island,  New  York 
City,  will  best  illustrate  the  method. 

Some  time  during  the  month  of  July,  1914,  a  de- 
cided drop  in  pressure  on  North  Brothers  Island  was 
reported  to  the  Department  of  Water  Supply  and  an 
urgent  request  was  made  to  have  conditions  improved. 
The  district  repair  gang  found  after  valve  operation 
that  the  trouble  was  on  the  12-in.  crossing  from  Rikers 
Island  to  North  Brothers  Island,  this  stretch  of  pipe 


I 


October  13,  1915 


THE    CONTRACT    RECORD 


IMS 


being  a  section  of  a  loop  from  the  mainland  at  Bar- 
retto  I'oint  to  Rikcrs  Island  to  North  Brother  Island 
and  on  through  a  6-in.  line  to  the  mainland  at  140th 
Street.  Orders  were  issued  to  the  Water  Waste  Divi- 
sion to  determine,  if  possible,  the  location  of  the  break, 
because  North  Brothers  Island  with  its  hospitals  was 
under  these  conditions  dependent  upon  the  one  inade- 
([uatc  6-in.  line.  A  party  was  sent  out  at  once  and 
carried  through  the  investigation  with  satisfactory  re- 
sults in  a  couple  of  days. 

As  no  pipe  coefficient  was  available,  it  was  neces- 
sary to  determine  one  for  a  line  of  similar  size  and 
under  similar  conditions.  It  was  obtained  at  Barretto 
Point  on  the  Rikers  Island  line.  With  the  valve 
closed  on  the  North  Brothers  Island  end  of  the  broken 
line,  a  pitomcter  placed  in  the  12-in.  line  at  Barretto 
I'oint  measured  the  leakage  plus  the  Rikers  Island 
consumption,  then  closing  the  valve  on  the  Rikers 
Island  end  of  the  broken  main  the  island  consumption 
alone  was  measured.  The  difference  gave  the  leakage 
for  that  height  of  tide.  As  soon  as  possible,  then, 
pressures  were  taken  simultaneously  on  hydrants 
located  near  each  end  of  the  flexible  submerged  pipe. 
Hydrant  elevations  and  distance  were  obtained  by 
level  and  transit  respectively,  distance  being  checked 
roughly  from  a  government  chart.  The  co-eflicient  C 
in  the  Chezy  formula,  v  =  C  Vrs,  was  then  determined 
for  the  Barretto  Point  section  where  a  flow  was  con- 
stant throughout  its  length.  Applying  the  pipe  co- 
efiicient  to  the  broken  section,  the  slope  of  the  gradi- 
ent up  to  the  leak  was  found.  Since  the  valve  at  the 
North  Brothers  Island  had  been  closed,  there  was  no 
flow  beyond  the  leak,  hence  a  flat  gradient  obtained 
from  the  leak  to  that  point.  After  figuring  the  gradi- 
ent elevation  at  each  hydrant  and  plotting  the  gradi- 
ent to  scale,  the  distance  of  the  leak  from  the  hydrant 
at  North  Brothers  Island  was  determined  as  approxi- 
mately 600  feet. 

To  check  the  figures  an  attempt  was  made  to  find 
the  leak  by  sound.  An  engineer  using  an  aquaphone 
with  an  oar  placed  in  the  water  was  taken  in  a  boat 
and  by  means  of  stadia  and  transit  was  directed  to  the 
point  near  where  the  leak  was  supposed  to  be.  The 
sound  could  be  distinctly  heard  even  though  the  depth 
of  water  was  about  25  feet.  On  a  circumference  of 
100  ft.  radius,  approximately,  the  sound  became  indis- 
tinct. As  found  by  the  diver,  the  break  was  570  ft. 
instead  of  600  ft. 

It  is  possible,  we  believe,  to  locate  such  leaks  at 
least  as  closely  as  within  30  feet  and  often  closer  if 
the  pipe  coefficient  is  accurately  determined  for  each 
crossing  and  corrected  every  few  years  as  the  pipe  ages. 

These  data  are  the  abstract  (by  Engineering  and 
Contracting)  of  a  paper  by  Mr.  Elmer  G.  Hooper,  As- 
sistant iMigineer,  Department  of  Water  Supply,  Gas 
and  I'llectricity  of  New  York  City,  before  the  New 
iMigland  Water-Works  Association. 


Smooth-break  blasting  of  underwater  concrete  pil- 
lars was  recently  accomplished  by  one  Bolger,  a  South 
Carolina  blaster,  according  to  the  October  issue  of  the 
"Du  Pont  Magazine."  Some  3-ft.  iron-incased  con- 
crete pillars,  24  ft.  long,  8  ft.  under  water  and  8  ft.  in 
nnid  and  sand,  were  to  be  cut  down  level  with  the  mud 
bottom.  The  first  attempt  was  by  shooting  holes 
drilled  in  three  sides,  but  this  gave  a  jagged  surface. 
Then  a  cloth  pocket  about  2  in.  wide  was  filled  with 
dynamite  and  wrapped  around  the  column  at  the  pro- 
|)er  level.  After  the  charge  was  fired  the  break  was 
found  as  clean  as  though  the  concrete  had  been  sawn. 


Standardisation,  and  the  Metric  and 
Decimal  System 

ONE  of  the  favourite  jibes  at  this  country  is  our 
supposed  utter  want  of  .system  in  regard  to 
our  standards  and  systems  of  measurement 
generally.  With  regard,  for  instance,  to  the 
decmial  system,  it  is  frequently  stated  that  thirty  or 
forty  countries  have  adopted  the  metric  .system,  while 
only  three  retain  the  inch  as  a  standard.  It  must  be 
remembered,  however,  that  the  population  and  wealth 
of  the  three  latter  are  at  least  equal  to,  if  not  greater 
than,  all  the  others,  though  this  does  not  really  prove 
anything,  except  the  difficulty  of  the  subject,  and  that 
there  is  a  great  deal  to  be  said  for  both  sides.  In  the 
report  of  the  Decimal  Association  last  April  the  hope 
is  expressed  that  one  of  the  changes  for  the  better  aris- 
ing from  the  war  will  be  a  reform  of  our  weights  and 
measures.  No  class  of  the  community  would  be  af- 
fected more  closely  than  the  engineer,  and  engineers 
cannot  fail  to  be  interested  in  the  question  as  to 
whether  the  general  and  immediate  adoption  of  the 
metric  .system  would  or  would  not  be  a  valuable  means 
(jf  assisting  British  firms  in  their  competition  with 
Germany  and  Austria  in  countries  where  that  system 
is  in  vogue.  Although  it  is  very  unlikely  that  a  whole- 
sale change  is  imminent,  it  is  certain  that  the  metric 
.system  is  gradually  spreading,  and  in  the  United  States 
and  Australia  very  strong  forces  are  on  foot  to  bring 
about  a  change  to  that  system.  The  British  Associa- 
tion has  over  and  over  again  had  the  subject  before  it. 
and  our  committee  might  be  of  service  in  making  a 
report  on  the  present  state  of  the  matter. 

One  thing  is  certain:  the  Committee  might  be  of 
assistance  in  recommendations  which  would  bring  into 
line  all  British  engineers  in  duplicating  tenders  for 
countries  which  have  the  metric  system. 

Coming  to  standardization,  here  we  have  more 
ground  for  satisfaction.  The  Engineering  Standards 
Committee  during  the  last  ten  years  has  done  a  work 
which  is  quite  equal  to  that  in  any  other  country  of 
completing  standardization  of  all  important  matters 
Ml  engineering,  and,  moreover,  has  secured  the  recog- 
nition of  these  standards  in  all  public  contracts.'  As 
giving  some  indication  of  the  range  of  this  work,  it 
may  be  said  that  there  are  more  than  sixtv  committees 
for  dealing  with  every  conceivable  engineering  mat- 
ter, from  bridges,  ships,  and  locomotives,  down  to 
electric  lamps. 

There  is  yet  work  to  be  done.  One  matter  of 
great  importance  would  be  to  get  a  universal  standard 
of  temperature  for  instruments  of  measurement  other 
than  zero.  A  temperature,  for  instance,  of  about  62 
deg.  F.  would  make  steel  rods'  measures  more  prac- 
tically workable  than  at  present. 

In  connection  with  the  subject  of  temperature  and 
standardization.  I  recently  came  across  a  statement 
by  the  General  Secretary  of  the  International  Elec- 
trotcchnical  Commission  that  the  want  of  uniformity 
in  the  rating  and  testing  of  electrical  machinery  has 
been  a  serious  evil,  and  he  goes  on  to  sav:  "The  Ger- 
man standardization  rules,  for  instance,  which 
through  well-organized  and  combined  effort  on  the' 
part  of  the  German  makers,  had.  previous  to  the  war 
become  widely  recognized  on  the  Continent  of  Europe' 
as  well  as  in  many  countries  to  which  British  ma- 
chinery  is  exported,  by  permitting  a  higher  tempera- 

*  Kxtniot  from  an  addreM  delivered  in  London  by  Prof  H8  R»l,c>... 
before  the  Enginoerlng  Section  of  the  Briti^h  AffcJlation.         H"»^'>«* 
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ture  rise  than  is  considered  good  technical  practice 
in  Great  Britain,  certainlv  have  not  assisted  the  Brit- 
ish maker  in  foreign  markets. 


Tunnel    Driven    Under    Inclined    Railway 
with  Thin  Earth  Cover 

A  TUNNEL,  driven  with  thin  earth  cover  under 
an  inclined  railway  which  carried  heavy 
traffic,  has  recently  been  completed  at  Frack- 
ville,  Pa.  The  work,  which  has  very  inter- 
esting features,  is  described  by  The  Engineering  Re- 
cord. 

The  inclined  railway  is  known  as  the  Mahanoy 
Plane.  The  tunnel  was  designed  for  the  purpose  of 
hauling  coal  to  the  breaker  in  the  operation  of  the 
Maderia  Hill  Coal  Company's  mine.  The  plane  under 
which  the  tunnel  is  driven  is  a  double-track  cable 
hoist  about  4,000  feet  long,  having  an  average  grade  of 
about  10  per  cent.  The  Philadelphia  &  Reading  Rail- 
way uses  it  to  hoist  its  coal  from  the  Mahanoy  Valley 
to  the  top  of  Broad  Mountain  from  where  it  is  taken 
down  the  Schuylkill  Valley  to  the  Philadelphia  market. 

The  Maderia  Hill  Company  planned  to  mine  coal 
on  both  sides  of  the  plane,  and  was  building  a  large 
breaker  on  the  east  side.  In  order  to  bring  coal  from 
the  west  side  to  the  breaker  the  company  had  either 
to  construct  an  overhead  crossing  or  to  drive  a  tunnel. 
The  plane  was  operated  by  an  engineer  from  a  tower 
at  its  head.  The  construction  of  an  overhead  bridge 
would  obstruct  his  view,  and  consequently  the  idea 
of  the  bridge  was  abandoned. 

The  tunnel  section  is  rectangular,  16  ft.  wide  and 
13  ft.  high  in  outside  dimensions,  the  roof  being  made 
of  I-beams  encased  in  concrete.     The  centre  line  of 


tunnel  crossed  the  plane  on  an  acute  angle,  conse- 
quently the  distance  from  the  roof  of  the  tunnel  to 
the  rail  of  the  plane  varied  from  20  ft.  on  the  east  side 
to  11  ft.  on  the  west  side.  The  material  between  the 
roof  of  the  tunnel  and  the  plane  consisted  of  clay  and 
gravel.  This  material  was  very  difficult  to  undermine, 
both  because  of  its  nature  and  because  of  the  con- 
tinuous pounding  of  the  traffic  on  the  plane,  on  which 
four  50-ton  coal  cars  crossed  the  tunnel  every  two 
minutes.  The  cross-section  of  the  tunnel  took  in  about 
one-third  clay  and  gravel,  one-third  the  Little  Buck 
Mountain  vein  of  coal,  and  one-third  the  underlying 
rock,  all  pitched  on  an  angle  of  about  60  degs.  The 
rock  occupied  one  corner  of  the  section  all  the  way 
through. 

All  materials  were  furnished  by  the  mining  com- 
pany. For  upright  timbers  14-in.  yellow  pine  was 
used.  For  collars  6-in.  yellow  pine  was  tried,  but 
found  too  weak,  and  16-in.  oak  was  substituted.  Di- 
rectly under  the  plane  where  the  impact  was  worst 
centre  props  were  placed  under  the  collars  until  the 
I-beams  were  set.  The  tunnel  was  driven  from  both 
ends,  taking  out  the  full  section  without  any  advance 
heading  except  what  was  necessary  in  driving  the 
fore  poles  ahead.  The  timbers  were  spaced  every  3 
ft.  The  mode  of  procedure,  once  the  timbering  was 
fairly  under  way,  was  to  drive  fore  poles  ahead  and 
take  out  a  bench  about  3  ft.  deep  and  6  ft.  high,  plac- 
ing the  collar  and  bracing  it.  Next  the  excavation 
was  made  for  the  low-side  leg,  which  was  usually  in 
the  vein  of  coal.  The  rock  on  the  high  side  was  then 
drilled  for  the  collar  or  for  a  short  leg  if  the  rock  was 
not  high  enough  for  the  collar  to  rest  on  directly.  The 
rest  of  the  material  was  then  removed  by  blasting  and 
shoveling.  One-yard  rolling  dump  cars  pulled  by 
mules  were  used  for  removing  the  muck.     The  drill- 


In  the  operations  described  in  the  accompany- 
ing article  the  tunnel  was  driven  while  the 
railway   handled   trains,  every   two    minutes. 
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ing  was  done  with  two  jack-hammers  sujiplied  with 
air  from  a  company  compressor  installed  near  the  tun- 
nel portal. 

The  concrete  work  followed  up  the  timbering  as 
fast  as  possible,  being  started  as  soon  as  the  headings 
reached  the  plane.  Concrete  was  placed  in  about  20-ft. 
sections,  and  kept  about  20  ft.  behind  the  heading. 
This  was  done  in  order  to  make  the  span  supported  by 
timbers  as  small  as  possible  to  reduce  the  risk  of  a 
cave-in.  Concrete  materials  were  delivered  by  the 
plane,  but  because  of  the  steep  slope  and  the  short 
space  between  the  ends  of  the  tunnel  and  the  sides 
of  the  i)lace  it  was  not  thought  advisable  to  set  up  a 
mixer  and  spout  concrete  thrf)ugh  the  roof.  Conse- 
(luently  the  concrete  materials  were  unloaded  from  the 


plane  (during  dinner  hour;  and  then  shovelled  through 
a  chute  in  the  roof  of  the  tunnel  to  a  mixing  platform 
inside.  Here  the  concrete  was  mixed  by  hand  and 
shoveled  directly  into  the  wall  forms  and  the  roof. 
Thus,  the  concreting  did  not  interfere  with  driving  the 
tunnel,  except  for  some  slight  damage  done  to  the 
forms  by  blasting. 

The  work  was  carried  on  at  the  rate  of  3  ft.  a  day, 
and  a  night  shift  was  used  about  half  the  time.  The 
cost  of  tunneling,  the  timber,  track  and  power  being 
supplied  by  the  mining  company,  was  $3.24  per  cubic 
yard  or  $74.85  a  linear  yard.  The  concrete,  for  which 
materials  were  supplied  by  the  mining  company,  cost 
$2.11  per  cubic  yard.  It  cost  $0.0013  a  pound  to  place 
the  steel  I-beams  with  their  sheet-iron  arches. 


Road    Foundation    and    Drainage 


By  Geo. 

M(  ).ST  foundation  troubles  arc  caused  by  diffi- 
culty of  drainage.  Although  the  value  of 
proper  drainage  is  admitted  by  all,  it  is  a 
fact  that  road  engineers  and  superintend- 
ents will  in  many  cases  fail  to  provide  for  the  elaborate 
drainage  necessary  to  a  proper  foundation,  for  the 
reason  that  funds  are  limited,  and  ex])ensive  drainage 
work  reduces  the  ann)unt  of  available  funds  for  pro- 
viding a  suitable  surfacing.  This  ap])lies  particularly 
to  the  great  mileage  of  main  rural  roads. 

So  much  has  been  written  on  the  subject  of  road 
foundations  that  the  whole  field  of  investigation  has 
apparently  been  covered,  but  in  any  work  of  con- 
struction there  may  appear  some  detail  or  condition 
for  which  there  is  no  precedent  and  whicii  must  be  met 
by  the  ingenuity  or  ability  of  the  engineer  or  super- 
intendent in  charge.  As  such  problems  are  generally 
encountered  on  the  improvement  of  county  and  local 
roads,  and  are  apparently  of  such  minor  importance 
that  the  information  is  not  published  or  disseminated, 
a  better  general  knowledge  of  this  work  can  be  ob- 
tained by  a  meeting  at  least  once  a  year  of  those  in 
charge  of  road  work  throughout  each  State.  It  is 
the  lack  of  attention  to  details  of  drainage  and  foun- 
dation work  which  causes  much  of  the  failure  of  road 
surfaces,  and  the  relating  of  experience  at  a  meeting 
of  those  actually  in  charge  of  work,  with  technical 
advice  from  proper  authorities,  would  go  a  long  way 
toward  securing  more  iiermanent  construction. 

We  hear  a  great  deal  al^out  permanent  road  work, 
meaning  ])articularly  the  different  kinds  of  road  sur- 
faces, but  experience  has  taught  that  the  most  im- 
portant part  of  road  construction  is  the  foundation, 
and  that  the  adequacy  of  the  foundation  controls  to 
a  great  extent  the  life  of  the  pavement  or  surface. 

Road  Drainage  a  Necessity 

The  drainage  of  a  road  must  be  complete.  While 
the  cost  of  carrying  water  away  from  the  side  ditches 
of  a  road  often  seems  prohibitive,  the  expense  is  al- 
ways warranted  in  the  better  construction  obtained. 
When  iniimssible  to  provide  complete  drainage,  the 
elevation  of  subgrade  of  the  road  should  be  at  least 
2j4  feet  above  possible  higii-water. 

In  the  middle  west  surface  drainage  will  generally 
suffice,  and  a  proper  design  of  road  section  in  such 
cases  requires  gutters  from  1^  to  2^  feet  below  sub- 
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grade,  the  variation  depending  upon  the  character  of 
the  soil.  Gutters  on  grades  exceeding  five  per  cent. 
should  be  paved,  and  in  any  ca.se  water  should  not  be 
carried  in  road  gutters  further  than  is  absolutely 
necessary. 

In  providing  for  cross  drainage,  only  permanent 
substantial  material,  such  as  concrete,  should  be  used, 
for  the  failure  of  a  cross  culvert  will  not  only  block  the 
drainage,  but  will  damage  the  road  surface,  and  may 
cause  accidents. 

In  heavy  soil  which  appears  to  be  saturated,  or  in 
which  there  is  seepage,  it  is  advisable  to  place  drain 
tile.  The  tile  should  be  so  laid  that  they  will  intercept 
the  ground  water,  and  it  is  frequently  necessary  to 
place  a  line  at  each  side  of  the  road  with  leaders  or 
branch  lines  from  the  centre  of  road  at  fifty-foot  in- 
tervals. This  construction  is  required  on  side  hills 
which  develop  springy  conditions.  Rock-filled  drains 
are  also  used  successfully  on  side  hill  work,  but  are 
not  so  efficient  as  tiling  on  account  of  their  liability 
to  become  partially  clogged  by  sand  deposits. 

In  undeveloped  swamp  country  the  most  perman- 
ent work  is  obtained  by  building  the  embankment 
from  excavation  of  a  dredge  ditch  on  the  upper  side 
of  the  road  with  an  auxiliary  road  ditch  on  the  lower 
side.  When  swamps  have  soundings  of  from  two  to 
five  feet  the  grade  line  of  dredge  ditch  may  be  disre- 
garded, excepting  as  to  minimum  depth. 

On  construction  of  swamp  roads  the  top  soil  is 
spread  first  and  then  sufficient  firm  material  is  exca- 
vated to  provide  a  substantial  foundation.  These 
ditches  are  dug  with  practically  vertical  sides  in  order 
to  secure  the  maximum  amount  of  firm  material  from 
bottom,  and  are  of  sufficient  size  to  allow  for  neces- 
sary drainage  after  breaking  down  of  slopes.  The  low 
points  in  ditch,  where  deeper  excavation  is  required  to 
secure  material,  will  fill  with  sediment  after  a  vear 
or  tsvo.  It  sometimes  appears  extravagant  to  make 
such  large  ditches  on  road  work,  but  in  new  country 
lateral  drainage  is  always  carried  to  the  road  ditches, 
and  should  be  provided  for  in  advance.  There  is  not 
much  difference  in  cost,  however,  between  hand  ditches 
and  a  large  dredge  ditch,  on  account  of  the  lower  unit 
cost  of  machine  work. 

Preparing  the  Foundation  Properly 
After  drainage  is  secured,  the  important  points  in 
road  foundations  are  to  eliminate  all  vegetable  or  per- 
ishable matter,  and  to  build  up  the  foundation  uni- 
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formly.  Dragging  and  planing  the  subgrade  as  it  is 
being  built  will  prevent  the  waviness  of  surface  which 
develops  occasionally  after  completion  of  a  road,  and 
it  is  advisable  to  place  such  requirement  in  the  speci- 
fications. 

Surfacing  with  gravel  constitutes  the  greater  por- 
tion of  rural  road  work,  and  a  great  deal  of  money  is 
wasted  in  not  properly  preparing  the  foundation  for 
this  surface.  Common  practice  has  allowed  the  plac- 
ing of  gravel  to  a  depth  of  from  six  to  eight  inches, 
on  clay  or  heavy  soil,  frequently  on  a  newly  shaped 
roadbed.  Until  compacted,  this  coat  of  gravel  serves 
as  a  sponge,  holding  the  water  until  the  subgrade  is 
softened,  thereby  allowing  the  material  to  be  cut 
through  and  much  gravel  to  be  lost,  with  consequent 
rutted  and  uneven  condition  of  surface. 

Foundations  for  gravelUng  should  be  firm  and  hard. 
On  new  work  this  may  be  accomplished  by  forming 
a  crust  with  ^  mixture  of  two  or  three  inches  of  sand 
or  gravel  with  clay  subsoil,  rolled  to  a  smooth  sur- 
face. On  sand  subsoil  it  is  equally  necessary  to  have 
a  foundation  in  order  to  prevent  loss  of  gravel,  and 
in  such  cases  clay  mixture  is  required. 

To  prevent  loss  of  surfacing  gravel  on  sand  sub- 
grade,  where  no  clay  is  available,  a  blanket  of  vege- 
table material  has  been  used  with  complete  success. 
In  some  cases  this  has  been  provided  by  spreading 
about  four  inches  of  loose  straw  for  the  full  width 
of  proposed  surfacing,  but  care  must  be  exercised  to 
prevent  the  straw  from  mixing  with  gravel.  Muskeg 
or  pulverized  peat  has  also  been  used  to  advantage 
under  like  conditions. 

Foundations  for  Higher-Type  Surfaces 

The  foundation  for  higher  types  of  road  surfacing, 
such  as  concrete,  requires  even  more  attention  than 
for  gravel,  or  macadam  roadways.  The  material 
must  not  only  be  firm,  with  adequate  provision  for 
drainage,  but  the  subgrade  must  be  thoroughly 
drained  out  before  pavement  is  placed.  Most  of  the 
cracking  and  failure  of  concrete  roads  has  been  due 
to  moisture  in  the  subgrade  at  the  time  frost  sets  in, 
and  this  has  frequently  occurred  where  tiling  was 
laid  and  the  road  built  in  the  latter  part  of  the  season. 
The  success  of  any  road  is  dependent  upon  the 
'  complete  drainage  and  uniformity  of  material  in  the 
subgrade  or  foundation,  and  it  would  seem  that  road 
authorities  could  well  afford  to  devote  some  attention 
to  educating  the  public  along  this  line,  for  a  know- 
ledge of  the  necessity  of  such  work  is  required  to  se- 
cure public  support,  without  which  the  work  cannot 
proceed  intelligently  or  economically. 


The  old  church  of  St.  Paul's,  Halifax,  N.  S.,  is  a 
standing  testimony  to  the  durabihty  of  timber.  This 
ancient  pile,  which  dates  from  1750,  is  constructed  of 
pine  and  oak  which  was  brought  from  Boston,  Mass., 
which  in  those  early  days  was  part  of  the  British  Em- 
pire. It  is  the  mother  church  of  the  Church  of  Eng- 
land in  America  and  has  frequently  been  termed  "The 
Westminster  Abbey  of  Canada."  It  is  very  rich  in 
historical  associations.  It  was  built  on  the  "Parade" 
in  1750  at  the  expense  of  the  Crown,  by  grants  from 
His  Majesty  George  II.  and  also  by  moneys  granted 
to  the  King  for  the  use  of  Government.  The  interior 
of  the  church  built  of  wood  contains  a  great  wealth  of 
mural  tablets  of  greater  historical  interest  than  can 
probably  be  found  in  any  other  church  on  this  side 
of  the  Atlantic. 


Use    of    Large  Stone   Chips  in    the    Main- 
tenance of  Bituminous  Roads 

THE  Maryland  Highway  Commission,  of  which 
Mr.  Henry  G.  Shirley  is  Chief  Engineer,  after 
an  experience  with  the  maintenance  of  bitum- 
inous roads  extending  over  several  years,  has 
adopted  the  practice  of  using  stone  chips  at  least  1  in. 
in  size.  The  chips  are  spread  over  the  surface  of  the 
road,  at  seasons  of  the  year  when  the  bitumin  is 
soft,  in  an  even  layer  one  stone  thick  and  rolled.  The 
rolling  forces  the  stones  into  the  surface  of  the  road 
until  they  are  flush  with  the  pavement.  When  com- 
pleted the  surface  has  somewhat  the  appearance  of  a 
mosaic.  Hard  blue  limestone  is  used,  and  has  been 
found  to  be  quite  satisfactory  for  this  purpose. 

The  reason  for  the  method  of  maintenance  adopt- 
ed by  Mr.  Shirley  is  obvious.  It  has  been  universally 
found  in  practice  that  small  stone  chips  are  either 
quickly  ground  to  a  powder  by  iron-shod  traffic  or  are 
in  a  large  measure  swept  from  the  road  surface  by 
automobile  traffic.  The  use  of  sand  is  now  quite  gen- 
erally avoided  by  maintenance  engineers  on  the  ground 
that  it  tends  to  build  a  mat  or  pad  that  becomes  un- 
manageable when  thick,  and  also  greatly  increases  the 
danger  of  waves  in  the  pavement  due  to  the  pushing 
of  the  bituminous  surface  occasioned  by  the  continual 
passage  of  automobiles  usually  travelling  in  a  single 
direction  on  one  side  of  the  road. 

While  this  method  of  surface  maintenance,  or  more 
properly  termed  surface  improvement,  is  not  new  from 
an  experimental  standpoint — similar  work  having  been 
done  by  Mr.  Crosby,  the  former  engineer  for  the  com- 
mission— its  application  to  road  maintenance  work  on 
a  large  scale,  such  as  is  in  progress  in  Maryland,  is 
an  innovation.  From  the  standpoint  of  the  road  user 
it  possesses  advantages.  The  exposed  stones  roughen 
the  surface  and  reduce  the  slipperiness  of  the  pavement. 
Slipperiness  has  always  "been  a  fault  of  bituminous 
treated  country  roads,  especially  since  many  of  the 
horses  that  travel  them  are  not  sharp  shod.  The 
danger  of  automobile  skidding  is  also  reduced.  From 
the  standpoint  of  increasing  the  life  of  the  road  the^ 
reduction  in  slipperiness  permits  the  use  of  a  relatively 
higher  crown,  thereby  insuring  thorough  drainage  of 
the  surface  and  increasing  the  durability  of  the  road, 
the  practice  of  most  road  engineers  being  to  use  as 
much  crown  as  limiting  conditions  will  permit.  In 
this  connection  it  may  be  said  that  experience  has  dem- 
onstrated in  the  city  of  Washington  that  asphalt  streets 
and  roads  built  with  a  high  crown  have  usually  a 
longer  life  than  those  streets  or  roads  on  which  less 
crown  is  used. 

While  the  labor  cost  of  applying  large  stone  chips 
in  this  manner  is  necessarily  increased  somewhat,  the 
road  surface  is  improved  by  the  thorough  ironing  out 
it  is  given  by  the  roller.  The  greater  availability  of 
the  supply  of  larger  stone  is  also  a  factor  worthy  of 
consideration  in  many  sections  of  the  country.  It  is 
frequently  difficult  to  secure  an  adequate  supply  of 
j4-in.  and  ^-in.  stone. 


One  of  the  latest  improvements  in  the  vicinity  of 
the  Pennsylvania  Railroad  Terminal  in  New  York  City 
is  a  massive  building  to  be  named  after  William  Cax- 
ton,  the  first  man  to  introduce  printing  in  England  in 
1476.  The  building  will  be  twelve  storeys  high.  Each 
floor  of  the  new  structure  will  have  a  rentable  floor 
space  of  11,500  sq.  ft.,  with  a  lithographer's  studio 
on  the  roof. 
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The  Street  System  in  City  Planning 

By  Nelson  P.  Lewi»t 

THERE  have  been  a  few  cases  where  important 
cities  have  been  planned  as  a  unit ;  where  the 
administrative  centre,  the  commercial,  indus- 
tiial  and  residential  districts,  the  lines  of  trans- 
portation and  their  terminals,  have  been  laid  out  after 
careful  study  to  meet  conditions  which  could  be  con- 
fidently expected  or  to  a  larjre  degree  controlled. 
Washiuf^ton  is  one  of  the  most  notable  instances  of 
such  city  planning.  The  city  planner  usually  finds, 
however,  that  the  beginning  has  already  been  made, 
a  beginning  which  may  prove  a  serious  handicap  or 
may,  though  less  frequently,  be  an  admirable  nucleus 
for  the  larger  plan.  Most  old  cities  have  simply  grown 
with  very  little  planning.  Comprehensive  plans,  where 
such  have  been  prepared,  are  of  comparatively  recent 
date  and  have  had  to  adapt  themselves  as  well  as 
might  be  to  the  older  portions  of  the  towns  as  they 
were,  and  make  designs  for  sections  not  yet  developed 
conform  with  the  haphazard  growth  which  had  al- 
ready taken  place.  Plans  of  such  cities,  therefore, 
commonly  consist  of  a  number  of  separate  designs 
more  or  less  unrelated  to  each  other,  abutting  upon 
the  confused  and  uneconomic  system  oj  streets  in  the 
old  town,  which  in  most  cases  has  persisted  as  the  ac- 
tual centre. 

Streets  in  Undeveloped  Sections 

In  every  city,  however,  there  are  large  areas  not 
yet  developed  and  not  even  planned,  where  opportun- 
ities are  presented  to  design  a  street  system,  the  ditTer- 
ent  parts  of  which  will  be  properly  located  with  re- 
spect to  each  other  and  to  such  modification  of  the 
system  of  the  existing  town  as  may  ultimately  be  car- 
ried into  effect.  Too  often  these  undeveloped  sections 
are  planned  as  if  they  were  so  many  different  urban 
areas  unrelated  to  each  other  or  to  the  original  city, 
and  too  often  the  obvious  blunders  of  the  older  .sec- 
tions are  repeated  in  the  new  additions. 

In  nearly  all  cases  where  a  street  plan  is  to  be  de- 
vised, whether  it  be  for  a  large  area  which  can  be 
•  treated  almost  as  an  entire  city  in  itself,  or  for  a 
smaller  tract  contiguous  to  the  built-up  portion  of  an 
important  city,  the  first  essential  is  an  accurate  plan 
of  the  existing  roads  showing  their  widths  and  the 
buildings  fronting  upon  them.  The  old  highways 
which  serve  to  connect  villages  or  centres  of  popula- 
tion have  a  good  excuse  for  existence  and  serve  a  use- 
ful purpose;  they  lead  where  people  want  to  go  and 
are  likely  to  be  fairly  direct.  Their  alignment  may  be 
somewhat  faulty,  their  grades  excessive  in  some  places, 
and  their  widths  inadequate  in  view  of  the  fact  that 
they  will  naturally  become  the  main  lines  of  traffic  for 
the  urban  district  which  will  include  them.  With  such 
straightening  and  widening  as  may  be  deemed  neces- 
sary and  such  changes  in  line  as  will  reduce  excessive 
grades,  these  old  roads  will  be  the  logical  basis  of  the 
street  plan  which  is  to  be  prepared.  When  they  have 
been  platted,  it  will  he  obvious  that  additional  roads 
will  be  needed,  some  to  establish  cross  connections, 
others  to  give  greater  directness  to  the  roads  travers- 
ing the  entire'  territory,  others  as  bypasses  around 
groups  of  buildings  so  located  as  to  render  the  widen- 
ing of  some  portions  of  the  old  roads  unduly  expen- 
sive, and  still  others  to  furnish  lines  of  main  drainage 
along   the   valleys   through    which    the   lateral   sewers 

'Abstniot  of  ft  piipor  prosoiitod  last  month  before  the  laternatlonal 
KnglnecriiiK  Congress  nl  San  Kranoisco. 

tChief  Engineer,  Board  of  Kstimates  and  Apportionment,  New  Yoik 

City. 


and  subsidiary  trunks  must  ultimately  find  their  out- 
lets. 

While  no  one  can  predict  with  any  certainty  the 
precise  manner  in  which  any  city  will  grow,  the  pur- 
pose of  the  preliminary  design  is  to  establish  lines  of 
least  resistance  which  future  development  is  quite 
likely  to  follow.  The  streets  laid  down  in  the  plan 
will  probably  become  the  main  arteries  of  traffic.  1  hey 
will  divide  the  territory  into  a  scries  of  irregular  fig- 
ures having  three,  four  or  more  sides,  which  sides  may 
be  a  quarter  or  a  half  a  mile  or  more  in  Jength.  These 
areas  must  be  subdivided  by  secondary  ."oads  in  the 
location  of  which  regard  should  be  p?:id  wherever 
possible  to  property  subdivision,  to  the  possibility  of 
some  of  them  developing  into  main  traffic  roads,  and 
to  the  avoidance  of  awkward  junctions  with  the  main 
roads  already  laid  down,  which  would  result  in  con- 
fusion of  traffic.  It  is  difficult  to  say  how  wide  the 
primary  and  secondary  roads  should  be  made.  The 
Royal  Commission  on  London  Traffic  in  its  report, 
made  some  years  ago  after  an  exhaustive  study,  sug- 
gested the  following  widths:  Main  avenues  140  ft., 
first-class  arterial  streets  100  ft.,  second-class  arterial 
streets  80  ft.,  third-class  streets  60  ft.,  fourth-class 
streets  40  to  60  ft.  This  scale  of  widths  may  be  some- 
what over-generous  and  might  involve  unnecessarily 
great  cost. 

Lastly  will  come  the  minor  streets  which  will  serve 
almost  entirely  for  access  to  dweUings.  Their  align- 
ment and  grades  are  of  little  importance.  The  chief 
concern  is  that  they  should  be  so  laid  out  as  to  fur- 
nish ample  light  and  air  and  discourage,  if  not  prevent, 
a  too  intensive  development  with  rear  buildings  in 
case  the  city  ordnances  do  not  prohibit  this  menace  to 
health  and  decent  living.  To  plan  far  in  advance  the 
precise  location  of  these  minor  streets  is  not  neces- 
sary, if  it  be  not  unwise.  There  is  no  reason  why  a 
street  which  is  to  be  devoted  to  private  residences 
should  be  long  and  straight.  Among  the  most  at- 
tractive features  of  a  city  are  small  residential  areas 
treated  in  a  distinctive  way,  each  with  a  character  of 
its  own,  which  the  visitor  stumbles  upon  with  agree- 
able surprise.  If  these  minor  subdivisions  are  planned 
at  ditTerent  times  or  by  different  persons,  this  variety 
in  treatment  is  more  hkely  to  be  realized.  The  im- 
l)ortant  thing  is  that  the  skeleton  should  be  created 
first. 

While  directness  is  desirable  in  the  main  and  even 
the  secondary  streets,  it  does  not  follow  that  such 
streets  should  be  perfectly  straight ;  in  fact,  straight 
streets  are  seldom  interesting.  Neither  need  circum- 
ferential or  curved  streets  be  laid  out  with  perfect 
symmetry.  In  studying  a  plan  the  slightest  departure 
from  symmetry  is  noticeable,  but  on  the  ground  it 
cannot  be  detected.  One  can  ride  or  walk  along  a 
boulevard  following  a  sweeping  curve  and  be  uncon- 
scious of  the  fact  that  its  radius  is  frequently  chang- 
ing. 


A  concrete  aqueduct  constructed  200  B.C.  at  Tar- 
ragona, Spain,  is  described  by  a  contemporary.  This 
structure  is  22  miles  long,  and  portions  are  carried  on 
viaducts.  At  one  point  the  viaduct  is  123  ft.  high  and 
consists  of  two  tiers  of  arches  of  22-ft.  6-in.  span. 
Stone,  brick  and  concrete  were  used  in  the  structure, 
and  broken  bricks  were  used  as  aggregate  for  portions 
of  the  concrete.  Little  remains  of  the  waterway,  but 
some  parts  of  the  supporting  structure  are  remark- 
ably well  preserved.  The  Spanish  Government  is  tak- 
ing steps  to  protect  the  structure. 
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Explosives  Loosen  Hard  Ground  for 
Driving  Concrete  Piles 

BY  the  use  of  explosives  to  break  up  hard  ground 
concrete  piles  have  been  driven  in  the  Philip- 
pines where  other  conditions  called  for  a  pile 
bridf^e,  but  where  the  ground  would  not  or- 
dinarily allow  piles  to  be  driven.  Frank  P.  James, 
writing  in  the  Quarterly  Bulletin  of  the  Bureau  of 
Public  Works  of  the  Islands,  tells  how  he  employed 
this  method  on  the  Cabugao  Bridge,  Ilocos  Fur. 

The  strata  encountered  included  gravel  compacted^ 
with  sand  and  clay  and  carrying  boulders  up  to  10  in. 
in  diameter.  From  experiments  on  another  bridge, 
where  black  powder  had  been  used  to  loosen  stiff  clay 
for  the  same  purpose,  it  had  been  determined  that  the 
ground  was  broken  up  about  down  to  the  bottom  of 
the  charge  placed  to  make  way  for  the  piles.  As 
nearly  20  ft.  penetration  was  required  on  the  piles  on 
the  Cabugao  bridge,  the  explosive  cartridges  used 
were  placed  so  that  their  lower  ends  were  about  19  ft. 
below  surface.  There  were  five  piles  in  a  bent,  and 
three  shots  were  necessary  for  each  bent,  one  each  at 
the  location  of  the  two  end  and  the  centre  piles. 

Method  of  Charging  Ground 
The  charges  were  placed  by  driving  down  a  3-in. 
diameter  galvanized  length  of  pipe  about  20  ft.  long. 
A  coupling  was  placed  on  the  driving  end  of  the  pipe, 
and  the  lower  end  was  fitted  with  a  cap  which  re- 
mained in  the  ground.  One  cap  was  required  for  each 
hole.  These  caps  were  made  of  pieces  of  old  steel 
plate  Yi.  in.  thick  and  7  in.  square.  The  plates  were 
notched  deeply  on  their  four  sides,  and  the  corners 
thus  left  bent  up  to  fit  around  the  end  of  the  pipe.  A 
hole  was  punched  in  the  centre  of  each  plate  through 
which  a  2-in.  piece  of  ^-in.  round  steel  was  driven, 
while  the  plate  was  hot,  to  form  a  point  and  guide 
the  pipe  in  driving.  The  charge  for  each  shot  was 
loaded  in  a  2j4-in.  diameter  tin  tube  about  39  in.  long, 
in  the  bottom  of  which  was  tamped  about  28  in.  of 
powder.  Above  this  were  loaded  two  exploder  sticks 
of  dynamite,  which  was  required  to  set  off  the  type 
of  powder  used,  and  around  these  sticks  was  packed 
the  contents  of  a  third  broken  stick.  Each  of  the 
exploder  sticks  had  a  cap  and  fuse  of  its  own,  to  in- 
sure detonation.  Above  these  were  put  more  powder 
and  a  wad  of  thin  paper  such  as  is  used  to  wrap  rolls 
of  fuse.  The  whole  was  sealed  with  asphalt  or  white 
lead,  and  the  end  of  the  tube  was  crimped  slightly. 

When  the  3-in.  pipe  had  been  driven  to  the  re- 
quired grade,  the  charge  was  dropped  to  the  bottom 
of  it,  and  a  1-in.  pipe  was  lowered  around  two  fuses. 
The  3-in.  pipe  was  then  pulled  about  6  ft.  by  a  rope 
running  to  the  engine  of  the  driver,  allowing  dirt  to 
run  in  around  the  cartridge.  The  1-in.  pipe  was  then 
withdrawn,  and  the  3-in.  pipe  pulled  all  the  way  out. 
One  of  the  fuses  was  cut  about  a  foot  longer  than  the 
other  to  insure  safety  in  lighting,  which  was  done  with 
a  torch. 

After  the  three  holes  for  each  bent  were  fired,  the 
concrete  piles  were  driven.  Very  satisfactory  results 
as  to  grade  were  obtained,  a  few  inches  remaining  be- 
low the  disturbed  ground  in  every  case  after  the  shot 
into  which  the  tip  of  the  pile  could  be  driven.  The 
bearing  power  developed  exceeded  the  requirements. 


Napoleon.  True,  says  this  journal,  the  Russians  have 
destroyed  the  railways,  but  in  place  of  these  the  Ger- 
mans have  improvised  light  railways,  which  spring  up 
like  magic  on  the  line  of  march.  Then  there  are  the 
giant  automobiles,  of  which  2,000  are  plying  between 
the  Vistula  and  the  Bug  alone.  The  number  of  draught 
horses  provided,  too,  is  so  enormous  that  where  the 
roads  are  bad  four  and  even  six  can  be  harnessed  to 
a  load  which  two  would  be  expected  to  draw  in  ordin- 
ary places.  For  crossing  the  rivers — presumably  the 
smaller  ones — the  Germans,  adds  the  Munich  paper, 
are  provided  with  portable  trestle  bridges. 


New  Gutters  on  Slate  Roofs 

A  contributor  to  the  Building  World  writes  as  fol- 
lows with  reference  to  the  insertion  of  new  gutters  to 
slated  roofs. 

"When  it  is  required  to  insert  a  new  gutter  to  a 
slated  roof  it  is  often  necessary  to  remove  the  lower 
two  or  three  rows  of  slates  to  allow  for  the  lead  or 
other  gutter  material  to  be  inserted.  As  the  slating 
nails  are  covered  up  by  the  slates,  it  is  not  possible 
to  extract  the  nails  unless  the  slates  above  are  re- 
moved. For  the  purpose  of  removing  the  nails  the 
slater  uses  a  "ripper,"  which  has  a  thin  blade  and  is 
inserted  between  the  slates,  and  a  slotted  end  allows 
for  the  clipping  hold  of  the  nails.  A  sharp  tap  on  the 
ripper  shears  the  nails  and  allows  for  the  removal  of 
the  slates. 

The  replacing  of  the  slates  after  the  gutter  has 
been  placed  in  position  presents  a  little  difficulty.  If 
one  row  of  slates,  which  includes  the  double  eaves 
course,  has  been  removed  it  will  be  found  that  the 
eaves  course  can  be  nailed  at  the  sides  of  each  slate, 
and  when  the  next  course  of  slates  is  in  position  the 
nails  will  be  covered.  The  course  over  the  eaves 
course  cannot  be  nailed,  and  is  fixed  by  means  of 
narrow  strips  of  lead  or  zinc,  which  are  nailed  to 
the  boarding  through  the  small  space  left  between 
each  slate.  The  ends  of  these  strips  are  turned  over, 
and  when  the  slate  is  inserted  under  the  slates,  the 
turned-up  end  clips  the  slate  and  prevents  it  sliding 
down  the  roof.  If  two  rows  of  slates  are  necessary 
to  be  removed  it  will  be  found  that  the  bottom  row, 
comprising  the  eaves  course  and  the  slates  immedi- 
ately over,  can  be  nailed,  and  the  next  row  will  have 
to  be  fixed  as  before  mentioned.  As  regards  the  fix- 
ing of  a  parapet,  or  any  other  gutter,  it  depends  upon 
the  form  of  gutter  used,  and  the  construction  of  the 
roof  at  eaves,  whether  it  is  necessary  to  remove  the 
slates  or  not.  A  good  job  usually  requires  the  inser- 
tion of  the  gutter  or  lead  apron  under  the  slates.  It 
is  sometimes  possible  to  insert  an  iron  trough  gutter 
under  the  slates  without  removal,  but  difficulty  arises 
on  fixing  the  gutter  to  the  timber  work.  If  the  eaves 
project  a  good  distance  over  the  side  of  the  gutter,  or 
over  the  edge  of  the  boarding  or  tilting  fillet,  it  will 
be  just  sufficient  if  the  side  of  the  gutter  is  carried  to 
the  under  side  of  the  slates.  If  the  gutter  is  deep, 
and  a  lead  apron  is  used,  the  apron  may  be  tucked 
under  the  slating  and  securely  fixed  to  the  side  of  the 
pole  plate  or  other  timber." 


According  to  the  Neuste  Nachrichten,  of  Munich, 
the  enemies  of  Germany  are  greatly  deceived  if  thev 
think  the  German  march  into  Russia  is  likely  to  en- 
counter anything  like  the  same  difficulties  as  that  of 


As  an  example  of  the  saving  effected  by  using  the 
Panama  Canal  route,  it  is  figured  that  the  steamer 
Penrith  Castle,  on  a  voyage  from  Seattle,  Wash.,  to 
Liverpool,  England,  saved  23  days.  This,  at  $230  a 
day,  and  deducting  for  canal  expenses  and  tolls,  left 
a  net  saving  of  $1,188. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


A  contract  for  tlie  construction  of  asphalt  and  concrete 
roads  lias  been  awarded  to  J.  Toussaint  and  Company,  Ltd., 
Montreal,  by  the  Council  of  Montreal  South. 

Tlie  building  permits  issued  in  Toronto  for  the  nine 
months'  period  ending  September  :iOth  amounted  to  $-1,225,- 
000.  Five  hundred  permits  issued  last  month  represented 
the  expenditure  of  .$519,000. 

It  is  stated  that  officials  of  the  Dominion  Steel  Corpor- 
ation were  in  Ottawa  last  week  in  connection  with  an  un- 
usually large  contract  for  munitions.  Arrangements  for  the 
contract  are  said  to  have  been  practically  completed. 

A  new  Walkcrville  firm  is  the  Canadian  Duplex  Steam 
'I'rap  Company,  Limited,  which  has  been  incorporated  with 
a  capital  stock  of  $40,000.  The  incorporators  include  J.  H. 
Mailhot,  T.  G.  Kakcstraw,  and  A.  M.  Lamar — all  of  Detroit. 

The  Elora  White  Lime  Company,  Limited,  has  been 
incorporated  with  a  capital  of  $100,000.  The  incorporators 
include  H.  W.  Shapley,  W.  B.  Milliken,  and  K.  Lane— all 
of  Toronto.  The  head  otifice  of  the  concern  is  .to  be  at 
Elora. 

In  this  column  last  week  it  was  stated  that  negotiations 
had  been  practically  completed  for  the  purchase  by  the 
liussian  Government  from  the  Canadian  Car  and  Foundry 
Company  of  fifty-two  million  shrapnel  and  high-explosive 
shells  at  a  cost  of  fifty-two  million  dollars.  This  is  ob- 
viously a  typographical  error:  the  number  of  shells  should 
have  been  three  millions. 

At  a  meeting  of  the  York  Township  Council  last  week 
there  was  submitted  a  report  on  the  proposed  water-main  on 
Eglinton  Avenue  and  the  12-inch  main  leading  ofT  to  St. 
Clair  Avenue,  the  total  cost  of  which  is  estimated  at  $750,000. 
The  Deputy  Reeve,  Mr.  W.  M.  Graham,  stated  that  if  every- 
thing proved  satisfactory  to  the  city  of  Toronto  and  the 
township  of  York  the  work  would  be  started  in  the  spring. 

The  Acting  Chief  Engineer  of  Montreal,  Mr.  Mercier, 
has  recommended  the  construction  of  a  large  sewer  con- 
necting all  the  sewer  openings  at  Back  River,  thus  carrying 
the  sewage  to  a  point  where  a  purification  plant  could  be 
erected,  and  the  entire  sewage  treated.  Owing  to  the  want 
of  this  plant  a  sewer  which  cost  $500,000  is  at  present  use- 
less, as  the  Provincial  Board  of  Health  has  objected  to  the 
sewage  being  deposited  into  the  Bank  River  in  an  unpuri- 
licd  condition  from  this  and  other  sewers.  To  meet  this 
objection  six  purification  plants  would  have  to  be  con- 
structed, unless  a  connecting  sewer  and  central  plant  were 
liuilt.  as  suggested  by  Mr.  Mercier. 

In  connection  with  the  remodelling  and  extension  of  the 
waterworks  of  the  City  of  Hull,  P.  Q.,  the  E.  Laurie  Com- 
pany, Montreal,  have  secured  a  contract  for  two  De  Laval 
pumps,  each  of  8  million  gallons  per  day  capacity,  to  operate 
against  a  total  head  of  140  feet.  Each  pump  will  be  direct 
connected  to  a  Canadian  VVestinghouse  325  h.p.  slip  ring 
type  motor.  Including  the  piping,  the  contract  will  total 
about  $11,500.  The  E.  Laurie  Company  are  installing  two 
vertical  sewage  ejectors  of  the  "Chicago"  type  in  the  sewage 
system  now  being  constructed  at  Chambly  Basin,  P.  Q.  One 
ejector  is  of  (iOO.OOO  gallons  capacity,  and  the  other  of  400,000 
gallons  capacity,  complete  with  piping,  wiring,  &c.  In  addi- 
tion, the  company  will  furnish  sewer  flushing  syphons  of 
the  "Miller"  type  to  the  town  of  Chambly.     An  order  for  a 


12-in.  De  Lavai  single  stage  double  suction  pump,  arranged 
for  belt  drive,  for  the  St.  Lawrence  Pulp  and  Lumber  Cor- 
poration, Chandler,  P.  Q.,  has  been  placed  with  the  E 
Laurie  Company. 

Mr.  R.  N.  Arkley,  Sherbrookc,  P.  Q.,  is  just  completing 
for  the  Two  Miles  Water  Power  Company,  a  hydro-electric 
development  on  the  St.  Francis  Kiver,  at  Weedon,  P.  Q. 
The  power  house  is  of  reinforced  concrete,  the  water  wheels 
being  set  in  an  open  flume  of  reinforced  concrete.  The 
turbines  were  supplied  by  the  William  Hamilton  Company. 
of  Peterborough,  and  the  generator  by  the  Canadian  General 
Electric  Company.  A  transmission  line  is  also  being  com- 
pleted, to  furnish  current  to  the  copper  and  asbestos  mines 
in  the  district.  The  company  will  materially  benefit  from 
the  construction  of  the  new  dam  on  the  St.  Francis  Kiver 
by  the  Quebec  Streams  Commission.  Mr.  M.  A.  Sammett 
and  Messrs.  Surveyer  and  Frigon,  Montreal,  were  the  con- 
sulting engineers. 

Messrs.  Ouimet  &  Lesage,  civil  engineers,  76  St.  Gabriel 
Street,  Montreal,  have  designed  a  sewage  system  for  St. 
Agathe  des  Monts,  P.  Q.,  at  an  estimated  cost  of  $125,000. 
Sewers  will  be  constructed,  with  house  connections,  salt 
glazed  vitrified  pipe  being  used.  The  system  is  divided  into 
three  sections.  Under  two  of  them  the  sewage  will  gravitate 
into  two  pumping  stations,  from  where  it  will  be  pumped 
into  the  third  section.  The  sewage  will  then  flow  by  gravity 
into  the  purification  tank,  hypochloride  of  lime  being  fed 
into  the  tank.  When  purified,  the  sewage  will  be  carried  by 
gravity  into  the  North  River.  In  the  pumping  stations  two 
centrifugal  pumps  will  be  installed,  these  being  operated  by 
motors.  Current  will  be  supplied  from  the  municipal  power 
plant,  the  current  being  stepped  down  from  2,300  v.  to  550  v. 
or  220  V. 

The  sum  of  rather  more  than  a  million  dollars  has  been 
expended  this  year  by  the  Harbour  Board  in  furtherance  of 
its  development  scheme.  The  Government's  estimated  ex- 
penditure on  its  share  of  the  work— which  is  mostly  pile- 
driving— was  also  placed  at  one  million  dollars,  but  this  has 
been  cut  down  considerably  owing  to  certain  delays.  In  the 
first  year  $1,500,000  was  spent  jointly  by  the  Government 
and  the  Commission.  In  all.  forty-five  acres  of  land  have 
been  reclaimed  at  the  Humber  end  of  the  work,  600.000 
cubic  yards  of  sand  having  been  pumped  in.  At  the  extreme 
east  end  of  the  work,  where  Ashbridge's  Bay  is  being  con- 
verted from  a  swamp  into  a  first-class  factory  district,  nearly 
two  million  cubic  yards  of  sand  have  been  pumped  in  during 
the  past  season.  The  bridge  which  is  being  built  over  the 
Don  channel  at  the  foot  of  Cherry  Street  as  a  permanent 
part  of  the  harbour  construction,  at  a  cost  of  $105,000.  will 
be  completed  early  in  the  spring. 


THE  citizens  of  Oshawa.  Ont..  have  voted  in  favor  of 
a  by-law  in  favor  of  a  company  which  plans  to 
spend  two  million  dollars  upon  the  erection  of  a 
plant  and  give  employment  to  some  1.500  workers. 
The  town  will  give  a  site  of  140  acres  and  guarantee  bonds 
to  the  amount  of  $60,000,  in  return  for  which  the  company 
will  spend  $3.50,000  on  the  plant  before  the  end  of  1916.  Mr. 
David  Maxwell,  of  Traders"  Bank  Building.  Toronto,  is  iden- 
tified with  the  concern. 


Can  we  Increase  the  Volume  of  Elngineering 
and  Building  Operations  in  Winter?  See 
p.  1049  of  this  issue,  and  let  us  hear  from 
you. 
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Personal   Mention 

Mr.  W.  M.  Treadgold,  Town  Engineer  of  Brampton, 
Ont.,  is  among  those  who  quahfied  for  a  Captain's  certificate 
at  the  examinations  conducted  recently  at  Niagara-on-the- 
Lake. 

Mr.  J.  W.  Astley,  formerly  Engineer  of  Construction  for 
the  city  of  Winnipeg,  will  be  a  candidate  for  the  Board  of 
Control  at  the  forthcoming  elections  in  the  western  metro- 
polis. 

William  Walters,  a  Toronto  contractor,  who  was  re- 
cently appointed  Inspector  of  Harbour  Improvements  in 
that  city,  died  of  appendicitis  at  Lindsay  last  week. 

Mr.  Charles  A.  Millar,  of  Toronto,  President  of  Price's, 
Limited,  and  Vice-President  of  the  Price-Cummings  Com- 
pany, both  brick  manufacturing  concerns,  has  been  ap- 
pointed Inspector  for  the  Clay  Products  Safety  Association 
in  connection  with  the  administration  of  the  Workmen's 
Compensation  Act. 


addition  the  company  has  purchased  additional  clay  lands, 
and  now  has  in  operation  three  complete  plants  having  a 
combined  capacity  of  fourteen  cars  a  day. 


Mr.  Chas.  A.  Millar,  of  Toronto,  who  has  been  appointed  Inspector  for  the 
Clay   Products  Safety  Association. 


Lieut.  P.  W.  Greene,  formerly  on  the  engineering  staff 
of  the  Sun  Brick  Company,  Limited,  Toronto,  is  serving 
with  the  :!5th  Battalion,  which  is  under  orders  to  proceed 
to   England. 

Mr.  Joseph  Keele,  of  the  Dominion  Geological  Survey, 
was  the  guest  of  honour  at  a  dinner  given  recently  in  To- 
ronto by  the  executive  of  the  Canadian  National  Clay  Pro- 
ducts Association  on  the  occasion  of  his  return  to  Ottawa. 


A  booklet  on  "Refractory  Efficiency  Engineering,"  re- 
ceived from  the  Elk  Fire  Brick  Company  of  Canada,  Lim- 
ited, Hamilton,  Ont.,  contains  a  general  outline  of  the  manu- 
facture of  all  kinds  of  fire  brick,  and  shows  why  it  is  to 
the  interests  of  the  consumer  that  the  engineering  phase  be 
given  more  attention  than  it  has  received  in  the  past.  A 
brief  description  is  given  of  the  manufacture  of  fire  brick, 
from  the  mining  of  the  clay  to  the  selling  and  loading  of 
the  products.  A  part  of  the  booklet  is  devoted  to  the  pro- 
ducts of  the  Elk  Fire  Brick  Company.  Thi^  firm  was  organ- 
ized in  1901,  and  the  following  year  built  its  first  plant  with 
the  small  capacity  of  one  car  a  day.  Since  that  time  the 
original  plant  has  been  increased  to  six  cars  a  day,  and  in 


Engineers  Visit   B.  G.   Plants 

IN  acceptance  of  an  invitation  extended  by  the  Victoria 
and  Vancouver  Branches  of  the  Canadian  Society  of 
Civil  Engineers,  a  party  of  sixty-five  engineers  who 
had  attended  the  International  Convention  of  Civil 
Engineers  at  San  Francisco  decided  to  return  east  via  the 
Canadian  Pacific  Railway  scenic  route  and  thus  make  it  pos- 
sible to  become  the  guests  of  the  B.  C.  engineers  and  in- 
spect some  of  the  important  works  with  which  they  had 
been  associated. 

The  visitors  were  met  at  Seattle  by  Mr.  R.  W.  Mclntyrc, 
Secretary  of  the  Victoria  Branch,  and  on  their  arrival  at 
Victoria  next  day  they  were  welcomed  by  Mr.  D.  O.  Lewis 
(Chairman  of  the  Victoria  Branch),  Mr.  I\  C.  Gamble  (Presi- 
dent of  the  Canadian  Society  of  Civil  Engineers),  Mr.  C.  11. 
Rust  (City  Engineer  of  Victoria,  and  Past  President  of  the 
Canadian  Society),  and  others,  who  escorted  them  to  the 
Empress  Hotel,  where  rooms  had  been  engaged.  In  the 
afternoon  the  visiting  engineers  and  their  ladies  were  taken 
by  motor  to  the  Gonzales  Observatory  and  later  to  the  ex- 
tensive plant  of  the  Vancouver  Portland  Cement  Company 
at  Tod  Inlet,  which  was  fully  inspected,  after  which  refresh- 
ments were  served  at  the  residence  of  the  Manager,  Mr.  H. 
P.  Butchart.  In  the  evening  the  visitors  were  extended  a 
welcome  by  Premier  McBride  and  the  Hon.  Thomas  Taylor, 
Minister  of  Works,  at  the  Parliament  Buildings,  which  were 
fully  illuminated  for  the  occasion. 

Boarding  the  night  boat,  the  delegates  were  met  at  Van- 
couver next  morning  by  Mr.  G.  R.  G.  Conway,  President  of 
the  Vancouver  Branch,  General  Manager  Kidd — of  the  Brit- 
ish Columbia  Electric  Railway,  and  others,  who  escforted 
the  party  to  the  Hotel  Vancouver.  The  day  was  devoted  to 
sight-seeing  trips  and  a  tour  along  the  waterfront.  On 
Wednesday  the  visitors  became  the  guests  of  the  British 
Columbia  Electric  Railway  Company  on  a  trip  to  the  power 
plants  at  Lake  Buntzen,  the  steamer  Bowena  being  char- 
tered for  the  day.  On  arrival  at  the  works  the  visitors  in- 
spected No.  1  and  No.  2  power  houses  and  a  number  braved 
the  trying  climb  up  the  mountain  side  in  order  to  view  the 
entrance  to  the  long  tunnel  connecting  Lakes  Buntzen  and 
Coquitlam. 

A  trip  to  the  plant  of  the  Western  Canada  Power  Com- 
pany at  Stave  Lake  had  been  planned  for  Thursday,  but  as 
the  visiting  engineers  were  anxious  to  inspect  the  new  tun- 
nel at  Rogers  Pass  on  their  way  east  this  part  of  the  pro- 
gramme had  to  be  abandoned. 

Among  the  visiting  engineers  the  most  prominent  was 
Mr.  A.  Rohm,  Professor  of  the  Federal  Politechnique  School, 
Zurich,  Switzerland,  who  was  the  delegate  of  the  Swiss 
Confederation.  Other  prominent  engineers  were  Mr.  A. 
Stuckie,  President  of  the  A.  Stuckie  Company,  of  Pittsburg, 
Pa.,  and  Mr.  Emmett  B.  Carter,  Chief  Engineer  of  the  Mid- 
vale  Steel  Company,  of  Philadelphia,  one  of  the  largest 
steel  concerns  in  the  United  States. 

The  visitors  expressed  themselves  as  greatly  delighted 
with  their  trip,  and  were  enthusiastic  in  their  appreciation 
of  the  scenic  beauties  of  Victoria  and  Vancouver. 


A  unique  and  attractive  exhibit  at  the  Canadian  Na- 
tional Exhibition  in  Toronto  last  month  was  a  Union  Jack, 
six  feet  by  four  feet,  shown  by  the  Canadian  "Pyrofugont" 
Flooring  Company,  Limited.  The  flag  was  of  asbestos  fibre 
composition,  made  exactly  true  to  the  original,  in  inde- 
structible  colours.     The   subfloor   of   the    flag   was   one-half 
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inch  thick,  and  was  lai<l  in  the  same  way  as  a  floor.  The 
Canadian  "Pyrofugont"  I'looring  Company  have  laid  over 
one-half  milhon  square  feet  in  Canada,  and  more  than  fifteen 
million  square  feet  in  Europe.  Recent  contracts  total  up- 
wards of  300,000  square  feet.  The  firm's  head  office  and 
works  arc  at  Berlin.  Mr.  J.  E.  Klotz  is  Secretary-Treas- 
urer,  and    Mr,    C.    Ide    Manager. 


Canadian  20-in.    Drills  Adapted    for    High 
Explosive   Shells 

At  the  plant  of  the  Canadian  Blower  &  Forge  Company, 
Berlin,  Ont.,  the  Canadian  30-in.  drill  has  been  adapted  for 
all  of  the  lighter  operations  in  place  of  the  heavier  type  of 
machines.  The  drill  is  giving  especially  good  service  on 
sizing  the  threads.  On  the  British  18  pr.  high  explosive 
shell,  there  is  a  thread  114  in.  long  on  the  inside,  2  in. 
diameter  No.  14  Whitworth  gauge  right  hand.     This  thread 


The  Canadian  20-ln.  drill. 

must  he  accurately  sized  with  a  variation  of  not  more  than 
.002.  The  Canadian  20-in.  drill  is  doing  this  work  with  per- 
fect accuracy,  cutting  a  clean  thread.  At  the  same  time  it 
is  equipped  with  a  milling  cutter  which  re-seats  the  bevelled 
surface  at  the  end  of  the  shell  on  which  the  fuse  rests.  This 
scat  must  fit  perfectly  to  pass  inspection,  so  that  there  will 
not  be  any  space  whatever  at  any  part  of  the  circumference 
between  the  timing  fuse  and  the  shell.  The  inspection  on 
this  point  is  rigid,  and  the  Canadian  20-in.  drill  does  the 
work  perfectly  at  the  rate  of  20  an  hour  tapped  and  re- 
seated, or  30  an  hour  tapping  alone. 

For  reaming  the  sides  and  finishing  the  bottom  a  modi- 
lication  of  the  standard  20-in.  Canadian  drill  has  been  made. 
The  automatic  power  feed-travel-spindle  has  been  increased 
to  14J^  in.  and  is  controlled  throughout  its  travel  by  an 
automatic  trip,  which  can  be  tripped  for  any  prc-determined 
depth.  The  tripping  mechanism  which  is  on  the  hand  lever 
shaft  is  new  and  does  aw-ay  with  the  customary  spindle- 
slcevc    clamp    type    of    trip.      This    arrangement    permits    a 


length  of  automatic  feed  equal  to  the  full  travel  of  the 
spindle,  the  usual  automatic  speed  on  ordinary  drills  beinif 
three  to  four  inches  shorter  than  the  spindle  shell.  The 
single  feed  of  .030  of  an  inch  per  revolution  of  the  spindle' 
for  this  particular  drill  is  positive  and  is  obtained  through 
two  sprockets  and  a  linked  chain.  Three  step  cones  can 
be  substituted  at  any  time  for  the  chain  drive,  and  speeds  of 
.004  to  .007  and  .012  of  an  inch  can  be  obtained.  The  drill 
has  hand,  lever  and  automatic  feed*,  so  that  any  condition 
of  feed  can   be  met. 

The  crown  gear  runs  in  a  bronze  bushing  which  can  lie 
renewed  without  trouble,  thereby  eliminating  the  bother  and 
expense  of  rebabbifting — with  the  chance  of  getting  the 
spindle  out  of  alignment.  The  drill  spindle  has  a  No.  4 
Morse  taper,  and  the  key  drift  slot  is  below  the  sleeve,  so 
that  the  key  drift  can  be  used  with  spindle  in  any  position. 
The  greatest  distance  from  the  spindle  nose  to  the  table  is 
20^  in.,  and  from  the  nose  to  the  base,  Z6'/i  in.  This  ar- 
rangement for  a  long  feed  makes  it  possible  to  use  a  com- 
paratively-small and  moderate-priced  machine  on  the  work 
of  a  large  and  expensive  one. 


A   Federal   Labour   Bureau   System 

Contributed  by  E.  St.  John  Wileman 

THE  unemployment  of  the  last  three  years  is  bringing 
home  to  the  Dominion  that,  in  common  with  other 
countries,   Canadians   must   face   the   evil   squarely, 
and   apply   remedies   which   will   not   merely   touch 
the   surface   but   will   provide  a   bedrock   foundation    for  the 
permanent  removal  of  injurious  conditions. 

One  of  the  principal  reforms  which  has  been  tested  by 
a  variety  of  nations  and  has  emerged  successfully  from  the 
trial  is  that  of  National  Labour  Exchange  systems,  which 
date  their  first  appearance  from  1865.  The  support  accorded 
during  the  last  four  years  to  the  movement  for  securing  a 
national  system  has  extended  from  Prince  Rupert  to  Hali- 
fax, and  has  given  municipalities.  Boards  of  Trade,  Labour 
Unions,  Builders'  Exchanges,  the  Churches,  and  National 
Societies  the  opportunity  for  publicly  recording  their  opin- 
ions. Last  session  saw  further  testimony  in  the  shape  of 
petitions  presented  to  the  Commons  and  Senate  by  eight  of 
the  principal  towns,  asking  for  immediate  legislation.  The 
system  stands  for  economy,  efficiency,  and  reliability:  it 
provides  a  continuous  national  register  of  the  employable 
and  the  unemployable;  it  directs  the  former  to  openings  in 
work  and  assists  to  control  it;  it  puts  the  latter  into  im- 
mediate touch  with  relief  agencies.  Other  functions  of  the 
system  are  briefly:  (1)  providing  a  national  regular  bulletin 
of  industrial  fluctuations  and  seasonal  or  abnormal  crises; 
(2)  securing  the  co-ordination  of  municipal,  state  and  federal 
authorities  in  dealing  with  lack  of  employment  and  provid- 
ing necessary  occupation. 

Everyone  now  realizes  the  usefulness  of  a  Federal 
Weather  Bureau,  and  the  time  will  come  when  the  Indus- 
trial  Labour   Bureau  will  be  still  more  valued. 

The  failure  of  the  Minister  of  Labour  to  keep  the  official 
pledge  made  to  a  large  deputation  at  the  Parliament  Build- 
ings on  May  18th,  1914,  that  a  Bill  establishing  the  system 
would  be  carried  through  Session  1915  (the  Measure  is  non- 
contentious  and  had  the  support  of  the  Liberal  party),  is 
extremely  unfortunate  in  view  of  the  situation  to  be  faced 
this  winter  in  all  the  towns  of  the  Dominion  and  of  problems 
of  acute  complexity  to  be  dealt  with  after  the  war. 

It  is  to  be  hoped  that  thinking  men  will  bestir  them- 
selves before  next  session,  to  bring  home  to  the  Govern- 
ment the  necessity  of  keeping  the  pledge  and  passing  the 
legislation   without  delay. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Brockville,  Ont. 

A  number  of  changes  have  been  made 
in  the  plans  for  the  proposed  filtration 
plant,  and  new  tenders  will  be  called. 
Engineer,  G.  W.  Bryson. 

Chatham,  Ont. 

The  Board  of  Works  intend  to  lay  a 
sewer  on  Beattie  Street.  City  Engineer, 
F.   P.  Adams. 

London,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  10  a.m.,  October  15th,  for  the 
construction  of  about  2,700  feet  of  8-inch 
sanitary  sewer  with  private  connections. 
Plans,  etc.,  at  office  of  the  Engineer,  H. 
A.  Brazier. 

Tenders  on  laying  a  sewer  on  Inker- 
man  Street  will  be  received  by  the  Board 
of  Control  until  October  22nd.  Plans 
and  specifications  with  the  Engineer. 

North  Vancouver,  B.C. 

The  Municipal  Council  have  been 
granted  permission  by  the  City  of  Van- 
couver to  tap  their  watermain  on  Sey- 
mour Street  in  order  to  supply  Keith 
Road  and  Indian  River  Drive.  A  2-inch 
pipe  line  will  be  installed.  Engineer,  A. 
M.   West. 

Peterborough,   Ont. 

The  City  Council  have  decided  to  lay 
sewers  on  Robinson,  Victoria  and  Ayl- 
mer  Streets  by  day  labor  under  super- 
vision of  Engineer  R.   H.  Parsons. 

St.  Andrews,  N.B. 

The  Town  Council  are  negotiatnig 
with  the  Canadian  Pacific  Railway  Com- 
pany, Montreal,  for  a  water  supply.  The 
enlargement  of  the  Town's  system  is  es- 
timated to  cost  between  $20,000  and  $30,- 
000.     Clerk,   E.   S.   Polleys. 

Thorold,  Ont. 

The  Town  Council  are  considering  the 
construction  of  sewers  on  a  number  of 
streets.     Engineer,  J.  F.  Henderson. 

Waterloo,  Ont. 

The  Town  Council  have  authorized 
the  laying  of  sewers  and  concrete  side- 
walks on  various  streets,  and  have 
passed  a  by-law  providing  for  the  con- 
struction of  three  filter  beds.  Clerk,  J. 
C.   Haight. 

Winnipeg,  Man. 

The  Board  of  Control  propose  to 
prade  a  portion  of  Spruce  Street  this 
Fall.     Secretary,   M.    Peterson. 

York  Township,  Ont. 

The  Township  Council  will  call  for 
tenders  shortly  on  the  construction  of 
pavements  on  Lauder  and  Glenholme 
Avenues.  Estimated  cost,  $8,000.  En- 
gineer, F.  Barber,  57  Adelaide  Street 
E.,   Toronto. 


CONTRACTS  AWARDED 
Essex,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  concrete 
sidewalks  to  John  Wortley. 

London,  Ont. 

The  contract  for  laying  asphalt  pave- 
ment and  gravel  roadway  on  Elmwood 
.Avenue  for  the  City  Council  has  been 
let  to  the  Standard  Paving  Company, 
Central  Chambers,  Ottawa,  at  $3.28  per 
square   yard. 

Roxborough  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  construction  of  the 
Munro  Drain  to  J.  A.  Valade,  Cornwall, 
Ont..  at  $7,204,  and  the  Monklands  Drain 
to  Joseph  Cameron,  Berwick,  Ont.,  at 
$2,700. 

West  Vancouver,  B.C. 

The  general  contract  for  the  construc- 
tion of  a  waterworks  system  for  the 
Municipal  Council  has  been  let  to  the 
Cotton  Company,  Limited,  1830  Gran- 
ville Street.  Work  includes  a  reservoir, 
with  a  capacity  of  300,000  gallons,  and  a 
G-inch  pipe  line  to  the  city. 

Windsor,   Ont. 

The  City  Council  have  let  the  con- 
tract for  laying  concrete  pavement  and 
curbs  on  Cataraqui  Street  to  Cadwell 
Sand  &  Gravel  Company,  84  Sandwich 
Street.     Approximate  cost,  $4,500. 


Railroads,  Bridges  and  Wtiarves 

Burlington,  Ont. 

The  tenders  submitted  for  the  con- 
struction of  the  Martha  Street  Bridge 
are  not  satisfactory,  and  the  Town  Coun- 
cil have  decided  upon  a  diflferent  type  of 
construction.  Tenders  will  be  called  as 
soon  as  specifications  are  prepared. 
Clerk,  James  S.  Allen. 

Port  Stanley,  Ont. 

The  Port  Stanley  Railway  Commission 
are  considering  the  construction  of  a 
stone  promenade  pier  next  spring.  Sec- 
retary, Major  Spittal,  People's  Loan 
Company  Building,  London. 


Public  Buildings,  Ciiurches 
and  Schools 

Beaton,  Ont. 

The  Grand  Jury  have  recommended 
to  the  Simcoe  County  Council  that  an 
addition  be  erected  at  the  County  House 
of  Refuge,  as  the  men's  quarters  are 
overcrowded.  Clerk,  R.  J.  Fletcher, 
Barrie. 

Fitch  Bay,  Que. 

The  erection  of  a  school  next  spring 
is  being  considered  by  the  School  Com- 
missioners. Secretary,  L.  E.  Carpenter. 
Smith's  Mills,  Que.  Estimated  cost, 
$3,000. 


Midway,  B.C. 

Tenders  on  the  erection  of  a  school 
will  be  received  until  noon,  October  19th, 
by  J.  E.  Griffith,  Deputy  Minister  of 
Public  Works,  Victoria.  Plans  and 
specifications  at  offices  of  W.  R.  Dewd- 
ney.  Government  Agent,  Greenwood,  R. 
D.  Kerr,  Secretary  to  the  School  Board, 
Midway,   and   at   the   Department. 

Ottawa,  Ont. 

The  Public  School  Board  are  consider- 
ing the  erection  of  an  addition  to  the 
Creighton  Street  School.  Work  will 
probably  commence  early  next  year. 
Chairman,   D.   M.   Chambers. 

The  Ottawa  Collegiate  Institute  are 
considering  the  purchase  and  remodel- 
ling of  the  old  Ladies'  College  building 
on  Albert  Street.  Secretary,  Cecil 
Bethune,  Central  Chambers. 

Port  Credit,  Ont. 

The  contracts  for  the  erection  of  the 
proposed  school  have  not  been  award- 
ed, as  the  Village  Council  have  refused 
to  provide  funds.  Secretary  to  the 
School   Board,  A.   Block. 

St.  Honore,  Que. 

The  congregation  of  the  Parish  are 
considering  the  erection  of  a  frame 
church.     Curate,  J.   B.   Martel. 

Stelcam,   Sask. 

Tenders  on  the  erection  of  a  school 
and  shed  are  being  received  by  W.  F. 
Cradock,  Secretary  to  the  School  Board. 
Stelcam.     Plans,  etc.,  with  Secretary. 

Toronto,   Ont. 

The  Raymond  Construction  Company, 
Limited,  104  Howard  .Street,  Toronto, 
are  receiving  tenders  on  all  trades  re- 
quired in  the  erection  of  the  Booth  Me- 
morial Home.  Davisville,  for  the  Salva- 
tion Army.  Architect,  Brigadier  G.  Mil- 
ler, Salvation  Army  Property  Depart- 
ment, Adelaide  Street,  Toronto.  Rein- 
forced concrete,  structural  steel  and  brick 
construction.  Approximate  cost,  $150,000. 
The  Board  of  Education  will  receive 
tenders  until  4  p.m.,  October  15th,  for 
the  erection  of  a  school  containing  37 
rooms,  and  estimated  to  cost  $200,000.  .| 
Plans  and  specifications  at  office  of  the 
Superintendent  of  Buildings,  City  Hall. 
Structural  steel  and  brick  construction, 
stone   trim,   fireproof  floors. 

CONTRACTS  AWARDED 

Cardston,  Alta. 

The  contract  for  heating  in  connection 
with  the  school  now  in  course  of  erec- 
tion has  been  let  to  Frank  Sammerton, 
Cardston.  Remainder  of  work  will  be 
done  by  general  contractor. 

Shawinigan  Falls,   Que. 

In  connection  with  the  school  now  be- 
ing built  for  the  Roman  Catholic  School 
Commissioners,  the  contract  for  plumb- 
ing and  heating  has  been  awarded  to 
Richard  &  Bergeron,  Fourth  .'\venue. 


( 
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aterford,  N.S. 

In   connection   with   the   church   being 

uilt  for  the  conKregation  of  St.  Agnes 

arish,    the    contract    for    plumbing   has 

ecn   let   to   Wilmot    Guthro,   Alexander 

Street,  Glace  Bay,  and  the  plastering  to 

William  Farrell. 


Business  Buildings  and  Indus- 
trial Plants 

31enheim,  Ont. 

)'".  W.  Knight  is  building  his  garage  by 
(lay  labor,  and  is  in  the  market  for  a 
slorc  front  and  quantity  of  glass. 

Cobourg,  Ont. 

The  erection  of  a  picture  theatre,  esti- 
mated to  cost  .$20,000,  will  be  started 
next  spring.  W.  L.  Stewart,  proprietor 
of  the  Princess  Theatre,  London,  is  in- 
terested in  the  project. 

Hamilton,  Ont. 

The  Royal  Hamilton  Yacht  Club  have 
appointed  a  Committee  to  consider  the 
question  of  rcl)uilding  their  Club  House. 
Secretary  to  the  Club,  H.  McPhie. 

Montreal,  Que. 

David  Sirois,  14.5  Hamilton  Street,  has 
commenced  the  erection  of  a  store  and 
residence,    estimated    to    cost    $5,000. 

With  regard  to  the  restaurant  being 
built  at  480  St.  Catherine  Street  West. 
K.  G.  Rea,  59  Beaver  Hall  Hill,  was 
wrongly  reported  in  our  last  issue  as  be- 
ing one  of  the  contractors.  Mr.  Rea  is 
/Xrchitcct    for   the   owners. 

Mount  Brydges,  Ont. 

The  Crow  Auto  Comijany  arc  build- 
ing their  factory  by  day  labor.  Material 
is  being  purchased  by  R.  H.  Bellamy, 
Box  l.'!4.  Mount  Brydges. 

Ottawa,  Ont. 

The  erection  of  a  garage  is  being  con- 
sidered by  Theodore  T^andrey,  315  Rid- 
cau  Street.  Brick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Es- 
timated  cost.   .$13,000. 

Port  Moody,  B.C. 

The  Port  Moody  Steel  Works.  Ltd.. 
propose  to  erect  a  steel  plant  and  roll- 
ing mills,  and  a  by-law  to  guarantee  their 
debentures  to  the  extent  of  $100,000  will 
shortly  be  voted  on.  Town  Clerk,  George 
Bolt. 

Port  Stanley,   Ont. 

The  lUili'iies  Commission  are  consider- 
ing the  erection  of  a  pavilion  in  connec- 
tion with  the  new  electric  railway.  Work 
to  commence  in  the  Spring.  General 
Manager,  R.  \'.  Buchanan,  City  Hall, 
London. 

St.  Johns,  Que. 

C.  'Pontre  is  building  a  barn  and  stables 
by  day  labor.     Estimated  cost,  $4,000. 

Thorold,  Ont. 

.Ml  work  ill  connection  with  altera- 
tions now  being  carried  out  at  the  Grand 
Trunk  Railway  Station  will  be  done  by 
the  Company.  Frame  construction.  Ap- 
proximate cost.  $4,500. 

Zurich,  Ont. 

F.  Hess.  Sr..  is  about  to  erect  an  im- 
plement shop,  estimated  to  cost  $3,000. 
White  brick  construction,  felt  and  gravel 
roofing. 


CONTRACTS  AWARDED 

Chatham,  Ont. 

The  contract  for  concrete  work  at  the 
Rennic  Seed   Conipany's  plant  has  been 
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awarded   to   B.   Blonde,   14   Cornhill   St., 
Chatham. 

Ford  City,  Ont. 

The  contract  for  the  supply  and  in- 
stallation of  metallic  window  sash  and 
frames  at  the  addition  to  the  Ford  fac- 
tory has  been  let  to  the  Trussed  Con- 
crete Steel  Company,  Walker  Road, 
Walkerville. 

Hamilton,  Ont. 

The  general  contract  for  alterations  to 
the  Y.  M.  C.  A-  Building  on  James  St. 
S.  has  been  awarded  to  John  Vogan,  280 
Sandford  Avenue  N.  Estimated  cost, 
$19,000. 

Milton,  Ont. 

In  connection  with  the  Registry  Office 
erected  for  the  County  of  Halton,  the 
contract  for  painting  has  been  let  to  the 
general  contractors,  P.  H.  Sccord  &  Son. 
Limited,  Brantford,  Ont.  Electrical 
work  not  let, 

Montreal,  Que. 

In  connection  with  the  hotel  to  be 
erected  on  St.  Catherine  Street  E.  for 
T.  Bastien,  5  Beaver  Hall  Square,  the 
carpentry  contract  has  been  let  to  the 
general  contractor,  F.  A.  Grothe,  0  Cuth- 
bert  .Street,  and  the  contract  for  con- 
crete, steel  and  masonry  to  the  .'Vtlas 
Construction  Company,  Limited,  Bel- 
mont Street. 

Orillia,  Ont. 

The  contract  for  concrete  work  in  con- 
nection with  the  store  to  be  built  on 
Mississaga  Street  by  T.  B.  Cramp,  P.  O. 
Box  51fi,  has  been  awarded  to  F.  Wood- 
row.  Brick  construction,  concrete  found- 
ation,  paroid   roofing. 

Ottawa,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  stores  being 
built  at  Bank  Street  and  Third  Avenue 
by  John  Sutherland.  216  Cooper  Street: 
cornices,  etc.,  McFarlane  &  Douglas, 
Slater  Street;  plastering,  John  Suther- 
land, 510  Rideau  Street;  painting,  W.  J. 
Carson,  293  Laurier  Avenue  W.;  elec- 
trical work,  E.  G.  Tressider,  58  Fifth 
.•\venue.     Interior  fittings  by  owner. 

The  general  contract  for  the  erection 
of  a  storage  building  for  the  Ketchum 
Company,  Limited,  Sparks  Street,  has 
been  let  to  Joseph  Dionne,  77  Redpath 
Street.  Ironclad  construction,  concrete 
foundation,  corrugated  iron  roofing.  Ap- 
proximate cost,  $3,000. 

The  contract  for  electrical  work  at  the 
store  erected  on  Bank  Street  by  W.  H. 
Lister  et  al  has  been  let  to  H.  R.  Welch, 
Second  .Avenue.  Plastering  not  yet 
awarded. 

Port   Lambton,  Ont. 

James  .Ansel  has  let  the  contract  for 
the  erection  ,of  a  garage  to  Joseph 
Reedy.  Frame  construction,  concrete 
foundation,  shingle  roofing.  Estimated 
cost,  $3,200. 

Quebec,  Que. 

The  contract  for  heating  at  the  green- 
house being  built  on  Dauphine  Street  for 
the  Department  of  Public  Works.  Que- 
bec, has  been  let  to  Jobin  &  Paquet, 
.Abraham  Hill. 

Toronto,  Ont. 

The  contract  for  heating  and  plumb- 
ing at  the  branch  which  has  been  erect- 
ed at  Dupont  and  Christie  Streets  for 
the  Mercliants  Bank  has  been  let  to 
Sheppard  &  Abbott,  78  Harbord  Street. 

Work  has  been  started  on  the  erection 
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of  an  office  for  the  Toronto  Harbor 
Commission.  50  Bay  Street.  Brick  con- 
struction, felt  and  gravel  roofing.  Ap- 
proximate cost,  $8,000. 

Walkerville,  Ont 

Jn  connection  with  the  lodge  hall  and 
Htore  in  course  of  erection  for  the  I.  O. 
O.  F.  and  E.  H.  Gregory,  12TA  Winder- 
mere Road,  the  carpentry  contract  has 
been  let  to  John  Scott.  34  Parent  Ave- 
nue. Windsor,  the  roofing  to  Thomas 
Blackburn.  54  Pitt  Street  E..  Windsor, 
and  plastering,  painting  and  electrical 
work  to  J.  Rcid,  158  Goyeau  Street. 
Windsor. 

Waterloo,  Ont. 

Work  is  about  to  start  on  the  erec- 
tion of  a  garage  and  warehouse  for  the 
Water  and  Light  Commission.  The  ma- 
sonry has  been  let  to  Ellert  Bros.,  Park 
.Avenue,  and  carpentry  to  Reitzel  Bros., 
Allan  Street. 

Westmount,  Que. 

In  connection  with  the  bakery  being 
built  for  Dent  Harrison,  323  Prince  Al- 
bert Avenue,  the  contract  for  mill  work 
and  carpentry  has  been  let  to  McRobert 
&  Gibeau,  10  Benoit  Street,  Montreal. 
Heating  not  yet  awarded. 


Residences 

Hamilton,  Ont. 

Plans  have  been  drawn  for  a  residence 
to  bt  built  on  Fairleigh  Crescent  by 
Ellison  &  Jones,  21  Senator  Avenue. 
Brick  construction,  stone  foundation, 
shingle  roofing.  Plastering  by  day  la- 
bor.    .Approximate  cost.  $3,500. 

London,  Ont 

Plans  are  being  prepared  for  a  num- 
ber of  residences  to  be  built  next  spring 
by  the  Copp  Syndicate, — Secretary,  .A. 
M.  Hunt,  Dominion  Savings  Building. 
Foundations  will  be  laid  this  fall.  Red 
pressed  brick  construction,  concrete 
foundation,  slate  and  shingle  rooting. 
.Approximate   cost,   $3,000   each. 

Montreal,   Que. 

X.  Peloquin.  335  Harvard  Street,  has 
commenced  the  erection  of  two  resi- 
dences and  garages  on  Harvard  Street, 
estimated  to  cost  $5,000.  Tenders  will 
be  called  for  heating,  plumbing  and  elec- 
trical work.  Brick  construction,  con- 
crete foundation. 

M.  Hayman,  35  Royal  Street,  con- 
templates the  erection  of  a  residence  on 
Melrose  Street,  estimated  to  cost  $5,000. 
Brick  construction,  felt  and  gravel  roof- 
ing. 

Mount  Brydges,  Ont 

W.  Campbell  has  commenced  the  erec- 
tion of  a  frame  residence,  estimated  to 
cost  $3,000.  Concrete  foundation,  shin- 
glo   roofing. 

The  erection  of  a  residence  has  been 
commenced  by  James  Bond.  Frame 
construction,  shingle  roofing.  Estimated 
cost.   $3,000. 

.Archibald  Lamont  is  preparing  plans 
of  a  residence  estimated  to  cost  $3,200. 

Ottawa,  Ont 

Work  on  the  erection  of  a  double 
residence  on  Frank  Street  has  been 
started  by  T.  J.  Somerville.  28  Waverly 
Street.  Brick  veneer  construction,  stone 
foundation,  shingle  roofing.  Estimated 
cost,  $5,000. 
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Quebec,  Que. 

Quotations  on  all  materials  required 
at  the  residence  now  being  built  on 
Bourlamarque  Street  are  being  received 
by  Ernest  Rochette,  40  Des  Stigmates 
Street. 

Smith's  Falls,  Ont. 

M.  G.  Henniger,  12  Mary  Street,  is 
building  a  residence  on  Brockville  St. 
Stone  and  cement  construction,  shingle 
and  asbestos  roofing.  Estimated  cost, 
$10,000. 

St.   Catharines,   Ont. 

Building  Inspector  F.  W.  Barley  has 
recommended  that  a  new  residence  be 
built  for  the  Cementery  Superintendent 
at  an  approximate  cost  of  $3,500.  City 
Clerk,  J.  W.   Pay. 

Thorold,  Ont. 

Beverly  Johnstone  is  building  two 
residences  on  York  Street.  Frame  con- 
struction. 

Work  has  been  started  by  J.  Berhalter 
on  the  erection  of  a  residence  on  Queen 
Street,  estimated  to  cost  $3,000.  Frame 
construction. 

Toronto.  Ont. 

I.  M.  Vaughan,  32  Summerhill  Gar- 
dens, has  commenced  the  erection  of  a 
birch  residence  at  14  Wightman  Street, 
estimated  to  cost  $6,000.  Smaller  trades 
will  be  let. 

The  Board  of  Control  will  receive  ten- 
ders until  October  19th,  for  the  instal- 
lation of  sanitary  conveniences  in  a 
number  of  houses.  Plans  at  office  of  the 
Health    Department,    City    Hall. 

Donnenfeld  Bros.,  322  Clinton  Street, 
have  commenced  the  erection  of  a  resi- 
dence at  69  Dixon  Avenue.  Brick  con- 
struction, shingle  roofing.  Approximate 
cost,  $3,000.     Smaller  trades  will  1)e  let. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

I''.  N.  Beck,  477  Cannon  Street  E., 
has  let  the' general  and  masonry  con- 
tracts for  the  erection  of  a  residence  at 
104  Barnsdale  Street  S.  to  Smith  Bros., 
20  Norway  Avenue,  and  the  plastering 
to  Chapman  &  Son,  69  Hughson  Street. 
Owner  will  do  carpentry,  roofing  and 
painting.  Brick  construction,  stone 
foundation,  shingle  roofing.  Estimated 
cost,   $3,200. 

Lakeside,  Que. 

Work  has  been  started  on  the  erection 
of  a  residence  for  C.  W.  MacLean,  c/o 
Robert  Findlay,  Architect,  10  Phillips 
Place.  The  brickwork,  masonry  and 
concrete  work  will  be  done  by  John 
Quinlan  &  Company,  4412  St.  Catherine 
Street,  Westmount.  Other  contracts  will 
be  awarded  shortly  by  Mr.  Findlay.  Ap- 
proximate cost,  $12,000. 

London,  Ont. 

The  following  contracts  have  been  let 
for  the  erection  of  apartments  on  Maple 
Street  for  William  Bernard,  401  Welling- 
ton Street: — general  contract,  Sander- 
son &  Robson,  289  Oxford  Street;  brick 
work,  John  Moran,  care  of  general  con- 
tractors; mill  work,  Dyment-Baker  Lum- 
ber Company,  309  Bathurst  Street; 
plumbing  and  heating.  Hunt  Plumbing 
Company,  533  Richmond  Street;  plaster- 
ing, J.  Fenn,  752  William  Street;  paint- 
ing and  glazing,  Lewis  Bros.,  179  Mill 
Street;  mill  work  and  wiring,  J.  A.  Page, 
807  Dundas  Street. 


Montreal,  Que. 

J.  E.  Belanger,  1225  Cote  des  Neiges 
Road,  Montreal,  has  commenced  the 
erection  of  a  residence  for  The  Greater 
Montreal  Land  Investment  Company, 
313  Quebec  Bank  Building.  Brick  con- 
struction, felt  and  gravel  roofing.  Es- 
timated cost,  $3,000. 

Mount  Brydges,  Ont. 

Longficld  Bros,  have  commenced  the 
erection  of  a  residence  for  Arden  Suther- 
land. Red  pressed  brick  construction, 
stone  and  concrete  foundation,  slate  and 
shingle  roofing.  Approximate  cost, 
$3,500. 

Niagara  Falls,  Ont. 

Clark  Bradley,  63  St.  Clair  Avenue, 
has  let  the  general,  masonry,  carpentry, 
steel,  roofing,  plastering  and  painting 
contracts  for  the  erection  of  a  residence 
to  John  Humphries,  48  Ellis  Street. 
Brick  and  frame  construction,  shingle 
roofing.     Approximate   cost,  $4,000. 

Quebec,  Que. 

G.  Cantin  has  started  work  on  the 
erection  of  a  residence  on  Lee  Street, 
estimated  to  cost  $5,000.  The  masonry 
contract  has  been  let  to  P.  Tardif,  260 
Napoleon  Street,  and  the  roofing  to  O. 
Barbeau,   154   Franklin   Street. 

In  connection  with  the  residence  be- 
ing built  on  Aberdeen  Street  by  East  & 
Masson,  62  St.  Nazaire  Street,  the  con- 
tract for  masonry  has  been  awarded  to 
P.  Tardif,  260  Napoleon  Street.  Carpen- 
try will  be  done  by  owners. 

The  carpentry  contract  in  connection 
with  the  residence  in  course  of  erection 
for  L.  F.  Burroughs,  147  Maple  Avenue, 
has  been  let  to  E.  Cantin,  8  Conroy  St. 
Other   trades  not  yet  awarded. 

In  connection  with  the  residence  be- 
ing erected  for  Jules  Gingras,  203  St. 
Oliver  Street,  the  masonry  contract  has 
been  let  to  H.  Dallaire,  68  Sixth  Street, 
Limoilou,  and  the  carpentry  to  the  gen- 
eral contractor,  A.  Darveau,  153  Latour- 
elle  Street. 

The  contract  for  masonry  at  the  resi- 
dence being  built  on  Abraham  Hill  for 
H.  Pare,  18  d'Youville  Street,  has  been 
let  to  J.  B.  Verre  &  Son,  Limoilou,  and 
the  carpentry  to  V.  Talbot,  92  Morin 
Street. 

The  contract  for  painting  at  the  resi- 
dence built  on  Aberdeen  Street  by  La- 
voie  &  Frere,  56  Jeanne  dArc  Street, 
has  been  let  to  A.  S.  Bedard,  116  Des 
Stigmates    Street. 

The  general  contract  for  the  erection 
of  a  residence  on  Fourth  Avenue,  Limoi- 
lou, for  E.  Lemieux,  26  Joseph  Street, 
has  been  let  to  E.  Baril,  18  St.  Albert 
Street,  Limoilou.  Frame  and  brick  con- 
struction, concrete  foun'dation,  metal 
roofing.     Estimated  cost,  $4,000. 

Smith's   Falls,  Ont. 

Work  is  progressing  on  the  erection 
of  a  curling  rink  for  the  Smith's  Falls 
Curling  Association.  General  contrac- 
tor, John  Davidson,  Herbert  and  Anna- 
bella  Streets.  Cement  and  brick  con- 
struction.    Approximate  cost,  $7,000. 

Thorold,  Ont. 

Work  has  been  started  on  the  erection 
c£  two  frame  residences  on  Queen  St. 
for  Mrs.  M.  Smith,  Bufifalo,  N.  Y.  Gen- 
eral contractors,  Swinton  &  Heysel, 
Thorold.      Estimated    cost,   $4,500. 


Toronto.  Ont. 

In  connection  with  the  residence  built 
at  Lauder  and  Regal  Avenues  by  W. 
Connery,  410  Manning  Chambers,  the 
painting  contract  has  been  let  to  W.  .\. 
Rutland,  101   Conduit  Street. 

The  plastering  contract  in  connection 
with  the  residence  erected  at  62  St.  An- 
drews Gardens  by  A.  R.  Doherty,  56 
St.  Andrews  Gardens,  has  been  let  to  J. 
Linbow,  496  Manning  Avenue. 

Work  has  been  started  on  the  erection 
of  a  garage  on  Davenport  Road  for 
James  I.  Scott,  145  Dupont  Street.  The 
masonry,  concrete  and  carpentry  con- 
tracts have  been  let  to  Teagle  &  Son, 
310  Davenport  Road.  Brick  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing.     Approximate  cost,  $3,000. 

Vancouver,  B.  C. 

Glover  Lloyd,  1999-19  Avertue  W.,  has 
commenced  the  erection  of  a  residence 
for  E.  W.  McLean,  1638  .'\ngus  Avenue. 

Westmount,  Que. 

The  general  contract  for  the  erection 
of  a  residence  on  Carleton  Avenue  for 
H.  Pike,  Victoria  Avenue,  has  been  let 
to  Anglins  Ltd.,  65  Victoria  Street,  Mon- 
treal. Brick  construction,  concrete  foun- 
dation, slate  roofing.  Approximate  cost, 
$10,000. 

.Anglins  Ltd.,  65  Victoria  Street,  Mon- 
treal, have  commenced  the  erection  of 
two  residences  at  Grosvenor  and  West- 
mount  Streets  for  H.  Beaudry.  Sher- 
brooke  Street  E.  Brick  construction, 
concrete  foundation,  slate,  felt  and  gra- 
vel  roofing.      Estimated   cost,   $20,000. 


Power  Plants,  Electricity   and 
Telephones 

Brantford  Township,  Ont. 

The  Reeve  has  been  authorized  by 
the  Township  Council  to  sign  an  agree- 
ment with  the  Hydro-Electric  Commis- 
sion for  the  supply  of  power  for  street 
lighting  and  private  purposes. 

Elma  Township,  Ont. 

The  installation  of  a  Hydro  Electrit. 
distribution  system  is  contemplated  by 
the  Township  Council.  Reeve.  William 
Scott,  Atwood,  Ont. 

Port  Stanley,  Ont. 

The  Port  Stanley  Railway  Board  are 
preparing  plans  for  an  ornamental  light- 
ing system  to  be  installed  along  the 
beach  and  on  the  Heights.  Work  will 
start  shortly.  Secretary,  Major  Spittal, 
People's  Loan  Companj'. 

St.  Lambert,  Que. 

The  Town  Engineer.  E.  Drinkwatcr. 
will  receive  tenders  until  0  p.m.,  October 
J  6th,  for  the  installation  of  42  lamp  stand- 
ards with  about  6,500  feet  of  duplex 
imderground  wiring  cable.  Plans  with 
Engineer. 

CONTRACTS    AWARDED 

London,  Ont. 

The  City  Council  have  awarded  the 
contract  for  the  supply  of  transformers 
to  the  Canadian  Moloney  Company,  c/o 
E.  V.  Buchanan,  City  Hall. 

Saskatchewan  Province 

The  Kent  Rural  Telephone  Company 
have  let  the  contract  for  the  construc- 
tion of  their  system  to  E.  S.  Channell. 
108  Clarence  Avenue.  Saskatoon.  .Ap- 
proximate   cost,    $2,500. 


October  13,  1915 


THE    CONTRACT    RECORD 


47 


PUMFS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

nr^HIS  Pump  is  hydraullcally  balanced  against  end 
-^  thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 
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Fires 

Brighton,  Ont. 

Farm  l)iiildings  belonging  to  Isaac 
Richards  have  been  destroyed  by  lire. 
Loss  exceeds  $8,000. 

Cooksville,  Ont. 

The  pool  room  and  store  owned  by 
Frank  and  Charles  Harris  has  been  en- 
tirely destroyed  by  fire. 

Gait,  Ont. 

Fire  has  destroyed  a  barn  on  the  Clyde 
Road,  belonging  to  D.  and  A.  Little. 
Loss  between  $3,000  and  $4,000. 

Kincardine,  Ont. 

Fire  has  destroyed  the  frame  resi- 
dence of  Miss  Robinson,  Princess  Street. 

Parrsboro,  N.  S. 

Fire  has  destroyed  a  barn  owned  by 
John  Dufify. 

Puslinch,  Ont. 

Stephen  Laidley's  barri  has  been  de- 
stroyed by  fire.  Loss  is  partially  cov- 
ered  by  insurance': 

Rodney,  Ont. 

The  garage,  livery  stable  and  barns 
belonging  to  John  McCarter,  Stinson 
Street,  have  been  entirely  destroyed  by 
fire.      Loss,   $5,000. 

Ryerson,  Sask. 

Fire  has  destroyed  the  elevator  be- 
longing to  the  Saskatchewan  Co-opera- 
tive Elevator  Company,  Ltd.,  New  Lea- 
der  Building,   Regina.      Loss,   $8,500. 

South  Maitland,  N.S. 

Fire  has  destroyed  a  store  owned  by 
(he  Atlantic  Rubber  Company  and  the 
residence  of  Mrs.  John  Allen.  Loss 
partly  covered  by  insurance. 


St.  Jerome,  Que. 

The  hotel  owned  by  A.  Gravel,  St. 
Louis  Street,  has  been  destroyed  by  fire. 
Loss,  $18,000.  Building  will  be  replaced 
by  a  brick  and  stone  structure. 


Miscellaneous 

Glace  Bay,  N.  S. 

D.  J.  Mclsaac,  Victoria  Street,  desires 
prices,  catalogues  and  other  information 
with  regard  to  brick,  cement,  glass,  hot 
water  boilers,  steam  boilers  and  hot  air 
furnaces. 

Kingston,  Ont. 

Davis  &  Son,  Ltd.,  are  in  the  market 
for  one  Wheelock  engine,  125-150  h.p., 
one  100  k.w.,  a.c.  generator,  550  volts, 
fiO  cycles,  three-phase,  and  one  100  k.w., 
d.c.  generator,  550  volts,  60  cycle,  three- 
j)hase. 

Mitchell,  Ont. 

The  Town  Council  are  in  the  market 
for  a  large  quantity  of  hard  field  stone. 
Clerk,  William  Ryan. 

Niagara  Falls,  Ont. 

W.  P.  Gonder,  Culp  Street,  is  in  the 
market  for  turning  machinery  to  the 
value  of  about  $1,000. 

Ottawa,  Ont. 

Thomas  McLaughlin,  574  Somerset 
Street,  is  in  the  market  for  a  clam-shell 
bucket. 

Owen  Sound,  Ont. 

The  Canadian  Malleable  Iron  Com- 
pany, Third  Avenue,  and  the  Owen  Sound 
Iron  Works  Company,  1175  First  Avenue 
E.,  are  about  to  equip  their  plants  for 
the  manufacture  of  60-pound  high  ex- 
])losivc  shells. 


Peterborough,  Ont. 

Ephgrave  &  Barrett,  615  Union  Street, 
desire  prices,  catalogues  and  other  in- 
formation with  respect  to  structural 
steel,  coping  tile,  screens,  vault  doors, 
weather  strips,  fire  escapes,  steel  bars 
for  concrete  reinforcement,  skylights. 

Quebec,  Que. 

Prices,  catalogues  and  other  informa- 
tion with  regard  to  the  following  sup- 
plies are  desired  by  Joseph  Breton,  175 
Olivier  Street: — brick,  cement,  steel, 
glass,  spruce  and  pine  planks  and  boards. 

Windsor,  Ont. 

Tenders  will  be  received  until  October 
19th  by  W.  H.  Hanrahan,  Secretary  to 
the  City  Council,  for  the  supply  and  in- 
stallation of  one  200  h.p.  Scotch  boiler, 
16  feet  3  inches  in  length.  Specifications 
at  office  of  the  Secretary. 

CONTRACTS  AWARDED 

Dover  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  dredging  at  the  Terry  Me- 
chanical Pumping  VVorks  to  the  Chat- 
ham Dredging  Company,  c/o  W.  G.  Mc- 
(ieorge,  153  Queen  Street,  Chatham,  at 
$3,750,  and  the  pumping  contract  to 
Park  Bros.,  165  William  Street,  Chat- 
ham, at  $3,250.  Contracts  for  bridges, 
18-inch  glazed  tile  pipe  and  team  work 
not  yet  awarded. 

St.  Laurent,  Que. 

Beattie  Bros.,  Ltd.,  Fergus,  Ont.,  have 
been  awarded  the  contract  for  the  sup- 
ply and  installation  of  steel  stable  fit- 
lings  at  the  Grey  Nun's  barn,  now  be- 
ing erected  by  the  .^tlas  Construction 
Company,  Montreal,  Que. 
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1915    Standard   Wiring 

Officially  adopted  by  the  National  Electric  Light  Attociation. 

It  is  the  only  book  on  Electric  Light  and  Power  Wiring  and  Construction  endorsed  and 
recommended  by  every  Board  of  Fire  Underwriters  in  the  United  States  and  Canada, 
because  it  is  the  only  one  kept  strictly  up-to-date  and  revised  every  year  in  accord- 
ance with  every  rule  and  requirement  of  the 

National   Electrical   Code 

which  it  contains,  explained  and  illustrated.    The  191. s  Edition  has  been  completely 
revised  from  the  first  to  the  last  page,   and  contains  new  illustrations,    tables    and 
diagrams  in  accordance  with  the  latest  and  best  practice,  and  a  special  new  section 
of  fifty  pages  on  House  Wiring. 

"It  settle*  dispute*  and,  if  referred  to  before  wiring,  prevents  disputes." 


Sent  to  any  address, 

postpaid,  on  receipt  of 


$1.00 
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H.  N.  DANCY  &  SON 

"  QUALITY  FIRST  "                               LIMITED 

311  C.P.R  BIdg. 

MASONRY 

TORONTO 

NEW  KNOX  COLLEGE,  TORONTO 
All  the  Masonry  executed  by  H.  N.  Dancy  &  Son,  Limited,  Toronto 

A  FTER  thirty-five  years  of  experience  in 
^^^  Masonry  Contracting,  we  have,  among  other 
things,  learned  two  essential  facts: — 

1.  The  varying  and  exacting  demands  of  the  Architect 
and  Engineer. 

2.  The  methods  of  satisfactorily  meeting    these  re^ 
quirements  in  every  detail. 

To  the  Architect : — 

"  Qualify  First  "  Masonry  is  our  watchword,  thus  guaranteeing  the 
Maximum  of  satisfaction  to  your  client  and  the  Minimum  of  trouble  to  you. 

An  inspection  of  this  imposing  building  as  viewed  from  University 
Campus,  or  from  St.  George  Street  side,  will  convince  you  that  "Quality 
First  '*  Masonry  is  a  very  noticeable  feature. 


Consultation  and  estimates  are  yours  on  call. 


Phone  Main  4355 


Tenders  and  For  Sale  Department 


Tenders  for  Construc- 
tion of  Pavement 


Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  tbe  undersigned  up  to  noon  of 
Monday,  October  18th.  1916.  for  the  construction 
of  asphalt  pavements  on  Lauder  Avenue  and 
Glenholme    Avenue,    in    the    Township    of    York. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  57  Adelaide  Street 
East,   Toronto. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

FRANK   liARBER, 

Township    Engineer. 
Toronto.    October    I2th,    1915.  41 


CITY  OF  BERLIN 

(Province  of  Ontario) 


Pumping  Machinery 


Sealed  tenders  will  be  received  by  the  Chair- 
man of  the  Sewerage  Committee  until  twelve 
o'clock  noon  on  Tusday,  October  Z6th,  1916. 
for  furnishing  and  installing  sewage  pumping 
machinery,    comprising : — 

(a)  Two  Turbine  Pumps  and  all  piping,  capa- 
city  000  gallons   per   minute.   33   feet   head. 

(b)  Two  A.C.  Motors,  Switchboard  and  Elec- 
trical    Instruments,    installed    complete. 

Specifications    may    be    seen    at    die    Engineer's 
Ofhce,    City    Hall,    Herlin,   or   at    the   office   of   the 
Consulting  Engineers,  204  Mail  Building,  Toronto. 
The    lowest    or    any    tender    not    necessarily    ac- 
cepted. 

HERBERT    JOHNSTON,    Esq.. 

City   Engineer. 
.\.    H.    Mll.l.AR,    Esq.,    City    Clerk. 

JOHN    HESSENAUER,    Esq., 

Chairman,   Sewerage   Committee. 
CHIPMAN    &   POWER. 
41  Consulting    Engineers. 


Tenders  for  Boiler 


Sealed  tenders,  addressed  to  J.  F.  Smythe,  Esq., 
Chairman  Water  Commissioners,  Windsor,  Ont., 
anci  marked  "Tender,"  will  be  received  by  the 
undersigned  up  to  12  noon  on  Saturday,  October 
23rd,  for  the  building  and  installing  at  the  Wind- 
sor Water  Works  Pumping  Station  of  one  200 
h.p.  Steel  Scotch  Boiler — to  carry  160  lbs.  pres- 
sure according  to  specifications  and  blue  prints 
on  file  at  the  office  of  the  Water  Commissioners, 
City    Hall,    Windsor,    Ont. 

The  boiler  must  be  registered  for  the  desired 
pressure  in  the  Province  of  Ontario,  and  pro- 
per Government  Certificate  furnished  before  final 
payment   is   made. 

Each  tender  must  be  accompanied  by  a  certi- 
fied cheque  payable  to  the  order  o(  the  Water 
Comitirssioners,  Windsor,  Ont.,  equal  to  ten  per 
cent.  (10  p.c.)  of  the  amount  of  the  tender, 
which  .will  be  forfeited,  if  the  person  or  .firm 
whose  tender  has  been  accepted  decline  to  enter 
into  a  contract  when  called  upon  to  do  so,  or 
fails   to   comjjlete   the   contract. 

If  the  tender  be  not  accepted  the  cheque  will 
be    returned. 

The  right  is  reserved  to  reject  any  or  all  ten- 
ders;  or  to  accept  any  tender. 

The   Water   Commissioners, 

W.   A.   Hanrahan,   Secretary. 
Windsor,    Ont.,    Oct.    7th,   1915.  41-42 


Tenders  for  Construc- 
tion of  Concrete 
Sidewalks 


Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Monday,  October  18th,  1916,  for  the  construc- 
tion of  concrete  sidewalks  on  Earlsdale  Avenue, 
in    the    Township    of    York. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  57  Adelaide  Street 
East,    Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be    accepted. 

FRANK  BARBER, 

Township    Engineer. 
Toronto,    October    12th,    1915.  41 


Concrete  Machinery 
For  Sale 


Three  Concrete  Mixers,  twelve  Concrete  Hand 
Dump  Carts,  two  "lieatty"  Hoists  for  sale  at 
sacrifice  price.  Apply  F.  C.  Creed.  903  Read 
lUiilding,    Montreal.  40-41 


Engineer  desires  to  represent  manufac- 
turers, Montreal  and  district,  on  commission. 
Box  378,  Contract  Record,  Montreal. 


Late  News  Items 

Montreal,  Que. 

J.  H.  Demers,  627  Marquette  Street, 
has  commenced  the  erection  of  twelve 
flats,  estimated  to  cost  about  $15,000.  .-Ml 
work  will  be  done  by  day  labor. 

Montreal  South,  Que. 

The  Municipal  Council  have  let  the 
contract  for  laying  asphalt  and  concrete 
roads  to  J.  Toussaint  &  Company.  Ltd., 
2743  St.  Hubert  Street.  Montreal.  Ap- 
proximate  cost,  $21,000. 

New  Glasgow,  N.  S. 

The  Town  Council  are  considering  the 
laying  of  a  temporary  8-inch  main  to 
augment  the  water  supply.  Work  will 
I)robably  start  very  shortly.  Engineer, 
E.  S.   Fenser. 

Quebec,  Que. 

Tenders  are  being  received  lor  the  de- 
molition of  the  Tara  Hall  Building  on 
St.  Anne  Street.  Particulars  from  T. 
Reid  Peacock,  81  St.  Peter  Street. 

East  &  Masson,  62  St.  Xazaire  Street, 
have  commenced  the  erection  of  a  resi- 
dence for  J.  E.  Rouillard,  30  Maison- 
neuve  Avenue.  Brick  construction,  con- 
crete foundation,  metal  and  asbestos 
roofing.     Estimated  cost,  $8,000. 

Work  has  been  started  by  F.  Guill- 
,  mctte.  180  Ste.  Therese  Street,  on  the 
erection  of  a  residence  for  Joseph  Roy. 
St.  .'\nselme,  County  Dorchester.  Brick 
and  frame  construction,  concrete  founda- 
tion, metal  and  asbestos  roofing.  Esti- 
mated cost,  $7,000. 

St.  Laurent,  Que. 

Sabourin  &  Company,  25  Decelles  St.. 


are  building  a  residence  on  Papineau 
Street  for  Joseph  Sabourin,  25  Decelles 
Street.  Brick  construction,  concrete  and 
foundation,  felt  and  gravel  roofing.  Ap- 
proximate cost,  $7,000. 

Work  on  the  erection  of  three  stores 
for  J.  H.  Crevier,  58  Decelles  Street,  has 
been  started  by  J.  Dorais,  48  Decelles 
Street.  Brick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Esti- 
mated  cost.  $8,000. 

Toronto.  Ont. 

Work  has  been  started  on  the  erection 
of  an  addition  to  the  store  of  Mary  Bol- 
land,  U86  BlOoor  Street  W.  The  ma- 
sonry contract  has  been  let  to  Teaglc 
&  Son,  310  Davenport  Road,  and  the 
carpentry  to  Hudson  &  Mosley,  5  Jer- 
ome Street.     Approximate  cost.  $6,000. 

Winnipeg,  Man. 

Tenders  on  the  supply  of  approxi- 
mately 200,000  barrels  of  cement  will  be 
received  until  noon,  October  25th,  by 
S.  H.  Reynolds,  Chairman  of  the  Com- 
missioners. Greater  Winnipeg  Water 
District,  901  Boyd  Building.  Delivery  is 
to  be  made  weekly  during  the  building 
season  of  1916.  Specifications  at  office 
of  the  Chairman. 


Bricks  Made  Without  Clay 
Bricks  without  clay  of  an  Illinois 
works  open  up  a  new  industrial  field. 
In  this  case  the  chief  material  is  the  tail- 
ings from  coal  mines,  but  it  is  claimed 
that  the  process  is  adapted  for  utilizing 
siliceous  wastes  of  all  kinds,  thus  pro- 
viding a  source  of  building  material  to 
localities  having  no  clay.  The  coarse 
siliceous  substance  is  brought  into  chem- 
ical combination  with  a  binder  of  lower 
fusing  point,  consisting  of  suitable  pro- 
portions of  pulverized  silica,  alumina, 
potassium  or  sodium.  The  proper  mix- 
ture is  forced  into  molds  under  high 
pressure,  and  the  bricks  are  burned  in 
the  usual  way,  but  for  a  much  shorter 
time.  Samples  produced  were  not 
cracked  or  damaged  by  a  temperature  of 
2,900  degrees  Fahrenheit,  or  by  a  cruch- 
ing  load  of  20,000  pounds  per  square 
inch.  The  new  process,  it  is  claimed, 
will  do  much  toward  keeping  down  the 
high  cost  of  living.  As  timber  becomes 
more  scarce  its  price  has  increased  and 
in  many  localities  builders  have  found  it 
cheaper  to  buy  bricks,  even  though 
forced  to  pay  for  a  long  freight  haul. 
W'hen  it  was  first  announced  that  bricks 
were  to  be  made  of  coal  mai;y  people 
laughed  at  the  thought  of  using  such 
material  in  fireproof  construction.  As  a 
matter  of  fact,  no  part  of  the  malerisl 
used  is  combustible  after  being  treated 
in  the  new  process.  It  is  said  that  the 
cost  of  the  new  material  may  be  lov.-er 
than  brick  even  in  territory  near  clay 
pits. 


I 
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The  Goming  Industrial  Struggle 

IX  an  address  delivered  recently  at  the  Rochdale 
(EnfT.)  Technical  School,  Sir  Swire  Smith,  M.F., 
made  some  noteworthy  observations  as  to  the 
vital  importance  of  technical  and  scientific  edu- 
cation and  enterprise.  It  was  pointed  out  that  in  the 
directions  in  which  Germany  had  been  Great  Britain's 
most  formidable  competitor  it  had  been  found  that 
her  educational  equipment  had  been  the  most  advanced 
and  thorough.  As  an  illustration,  there  was  the  ani- 
line dye  industry,  which  the  Germans  captured  from 
Great  Britain  more  than  forty  years  ago.  In  the  great 
polytechnic  schools — not  of  Germany  only,  but  of 
Switzerland — the  Royal  Commissioners  came  upon  the 
most  renowned  chemists  teaching  students  how  to  put 
brains  into  their  colours  and  make  money  out  of  them. 
It  was  said  that,  although  most  of  the  raw  materials 
of  the  dyes  came  from  England,  the  Mother  Country 
bad  been  importing  artificial  dyes  from  Germany  and 
Switzerland  to  the  extent  of  ten  million  dollars  in 
value — a  striking  proof  that  the  British  had  been  pay 
ing  for  German  scientific  education  by  buying  the  pro- 
duct. 

Canada  will  do  well  to  give  more  and  more  thought 
to  facilities  for  technical  education.  The  cry  "Bu> 
made-in-Canada  goods!"  is  pathetic  in  its  puerility  if 
we  take  no  steps  to  see  that  the  goods  are  really  worth 
buying;  and  unless  we  can  turn  out  men  who  will  put 
brains  into  the  goods  we  shall  not  be  able  to  compete 
with  German  or  any  other  competition. 

We  are  told  that  a  few  years  ago  in  one  of  the 
polytechnic  schools  of  Germany  there  were  more  stu- 
dents above  the  age  of  eighteen  taking  full  courses  in 
chemistry  than  in  all  the  schools  and  colleges  in  Eng- 
land put  together!  As  a  business  proposition,  the 
only  way  in  which  we  can  compete  with  others  in 
making  dyes,  or  anything  else,  is  to  take  the  same 
pains  in  learning  how  to  do  it.  and  it  should  be  sug- 
gestive to  Canadians  to  know  that  a  British  company 
has  been  formed  with  Government  assistance  in  the 
hope  of  capturing  at  least  a  share  of  the  aniline  dye 
industry,  and  that  the  British  Government  has  under- 
taken to  make  a  substantial  grant  for  the  promotion 
of  chemical  research  in  the  Old  Country. 

An  idea  of  the  extent  of  the  readjustment  that  wiK 
come  after  the  war  may  be  obtained  from  the  state- 
ment that  German's  imports  to  the  British  Isles  in 
1912  were  valued  at  260  million  dollars,  and  that  in 
the  same  year  the  British  Isles  exported  to  Germany 
goods  valued  at  135  million  dollars.  This  huge  trade 
in  manufactures— the  largest  between  Great  Britain 
and  any  foreign  country — is  now  entirely  cut  off.  The 
articles  "made  in  Germany"  have  now  to  be  made  in 
Great  Britain  and  within  the  Empire.  Why  not  a 
considerable  part  of  them  in  Canada? 


Why  Gontractors  Fail 

THE  epitaph  of  many  contractors  who  have  fallen 
by  the  wayside  should  contain  the  warning: 
"He  was  too  optimistic."  Optimism  is  a 
mighty  fine  thing,  but  so  is  good,  hard  com- 
mon sense.  Engineering  and  Contracting  points  out. 
If  some  contractors  would  use  more  of  the  latttr  there 
would  be  fewer  jobs  finished  by  the  bonding  com- 
panies. It  is  a  common  occurrence  for  a  contractor 
to  bid  on  contracts  about  10  sizes  too  big  for  him.  He 
knows  he  has  insufficient  capital  and  inadequate  plant 
to  swing  the  work ;  yet  his  optimism  is  .so  great  that 
he  thinks  he  can  'pull  through  some  way.'    Sometimes 
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he  does,  more  often  he  doesn't.  In  any  case,  he  is 
seriously  handicapped  even  before  he  signs  the  papers. 
Lack  of  capital  causes  more  failures  than  the  old 
standby,  too  low  or  reckless  bids.  An  analysis  made 
by  the  National  Surety  Company  of  recent  claims  ag- 
gregating- over  $500,000  paid  under  contract  bonds, 
showed  that  over  65  per  cent,  of  the  losses  were  due 
to  conditions  existing  prior  to  the  signing  of  the  bond. 
Of  this  percentage  inadequate  capital  accounted  for 
12.8  per  cent.,  while  low  or  reckless  bids  were  re- 
sponsible for  12  per  cent.  Insufficiency  of  plant  was 
blamed  for  4.1  per  cent,  of  the  losses,  and  errors  in 
bids  or  calculations  for  5.1  per  cent. 


The  Montreal  Waterworks  and  the 
Canadian  Society 

WE  reproduce  herewith  a  communication  sent 
by  the  Canadian  Society  of  Civil  Engineers 
to  the  Mayor  and  Commissioners  of  Mont- 
real on  the  subject  of  the  enlargement  of 
water-works,  including  the  construction  of  the  filtra- 
tion plant  and  the  proposed  hydro-electric  development. 
The  scheme  has  been  the  subject  of  considerable  con- 
troversy, and  eminent  engineers  have  expressed  the 
opinion  that  it  is  not  economical,  that  it  has  been 
undertaken  without  due  consideration,  and  that  even 
now  there  is  not  sufficient  data  to  judge  accurately 
the  ultimate  cost.  Having  regard  to  the  problematical 
value  of  the  hydro-electric  section  in  particular  and 
to  other  features,  the  Canadian  Society  strongly  em- 
phasizes the  point  that  an  independent  body  of  engi- 
neers be  appointed  to  consider  the  project  before  fur- 
ther expenditure,  running  into  millions,  is  incurred. 
The  original  scheme  has  been  so  enlarged  that  it  is 
quite  a  different  proposition  from  the  one  first  pro- 
posed, and  engineers  who  reported  on  the  original 
plan,  or  on  isolated  parts,  including  Hering  and  Ful- 
ler, the  consulting  engineers  of  the  city,  deny  that  they 
have  approved  of  the  scheme  as  it  now  exists.  The 
hydro-electric  end,  to  develop  power  for  pumping  and 
street  lighting,  is,  in  the  opinion  of  competent  engi- 
neers, a  most  extravagant  proposal,  which  will  entail 
a  heavy  capital  cost,  and  what  is  still  worse,  a  large 
annual  sum  for  operation  and  maintenance.  These 
sums  will  involve  the  generation  of  power  at  a  cost 
much  higher  than  that  at  which  power  can  be  pur- 
chased from  private  companies. 

The  Canadian  Society  reiterate  their  request  for  a 
thorough  investigation  into  the  entire  facts,  so  that 
the  plans  can  be  modified  or  a  portion  of  the  works 
abandoned  if  the  scheme  is  proved  to  be  wasteful. 
The  expenditure  of  a  comparatively  small  sum  will 
probably  prevent  the  outlay  of  millions  of  dollars  on 
works  which  will  prove  a  heavy  annual  burden  on  the 
community. 

Controller  Cote,  in  an  interview,  suggests  that  the 
Society  is  too  late  and  that  the  Council  should  have 
spoken  before  the  contracts  for  the  second  widening 
of  the  aqueduct  were  let.  The  answer  is  that  the 
Council  were  not  aware  of  the  extent  of  the  scheme, 
and  it  was  only  when  investigations  were  made  as 
the  result  of  the  break  in  the  conduit,  that  the  ex- 
travagance of  the  scheme  was  revealed.  Some  eight- 
een months  ago  Messrs.  J.  A.  Jamieson,  R.  S.  Lea,  and 
G.  R.  Heckle,  who  reported  on  the  break  in  the 
conduit,  made  a  strong  representation  in  favor  of  an 
independent  board  of  engineers  advising  on  the  whole 
scheme,  and  the  names  of  an  outside  board  were  sub- 
mitted, but  Mr.  Cote  would  have  nothing  to  do  with 


the  suggestion.  Following  this  it  was  proposed  to 
make  a  further  large  outlay,  and  this  led  to  a  vigorous 
protest  by  the  Council  of  the  Canadian  Society.  Un- 
fortunately, there  is  no  known  limit  to  the  exj^enditure, 
for  the  plans  and  specifications  of  the  power  house 
have  not  yet  been  drawn,  another  retaining  wall  has 
to  be  built,  and  numerous  other  works-  carried  out. 
■  It  also  appears  that  the  conduit  pipe,  which  parallels 
the  aqueduct,  is  still  leaking,  and  the  Cook  Construc- 
tion Company,  which  is  enlarging  the  aqueduct,  has 
to  maintain  three  pumps  to  keep  the  water  out  of  the 
cut.  Moreover,  the  company  claim  that  it  has  about 
a  quarter  of  a  million's  worth  of  machinery  lying  idle, 
as  the  city  has  been  unable  to  obtain  the  land  for  the 
necessary  widening  on  the  south  side  of  the  aqueduct. 
This  in  all  probability  means  heavy  claims  for  dam- 
ages. 

Mr.  Cote  states  that  in  the  opinion  of  Messrs. 
Hering  and  Fuller,  the  only  practical  thing  to  do, 
after  the  expenditure  of  so  many  millions,  is  to  com- 
plete the  work,  to  which  critics  of  the  scheme  reply 
that  it  would  probably  be  more  economical  to  regard 
a  portion  of  the  money  as  lost  than  to  proceed  with 
a  project  which  will  involve  the  rate-payers  in  many 
more  millions  and  also  prove  a  white  elephant  when 
finished.  An  independent  investigation  will,  at  any 
rate,  show  exactly  where  the  city  stands,  and  whether 
the  strong  criticisms  of  the  plan  rest  on  solid  ground. 
The  opinion  of  the  Council  of  the  Canadian  Society, 
composed  of  men  of  the  highest  standing,  ought  not 
to  be  lightly  disregarded,  although  the  experience  of 
the  past  does  not  lead  to  the  hope  of  anything  prac- 
tical being  done. 

*      *      * 

To  His  Worship  the  Mayor  and  the  Members  of  the  Board 
of  Commissioners  of  the  City  of  Montreal: — 

Gentlemen, — On  July  29,  1915,  the  Council  of  the  Can- 
adian Society  of  Civil  Engineers  addressed  to  your 'Board  a 
letter  suggesting  that  you  stay  the  expenditure  of  public 
money  on  the  water-works  enlargement  until  the  whole  pro- 
ject had  been  examined  and  approved  by  a  board  of  inde- 
pendent engineers.  The  communication  from  this  Society 
was  read  at  a  meeting  of  your  Board  held  on  August  3rd, 
1915,  and  it  was  proposed  by  Commissioner  Cote,  seconded 
by  Commissioner  Hebert,  to  officially  transmit  to  the  Can- 
adian Society  of  Civil  Engineers  a  copy  of  a  letter  written 
on  the  same  subject  by  Commissioner  Cote  and  addressed 
to   Mr.   J.  A.  Jamieson. 

While  the  Council  of  this  Society  cannot  undertake 
to  discuss  the  technical  points  raised  in  Commissioner  Cote's 
letter,  it  takes  exception  to  the  following  paragraph  con- 
tained in  the  communication  to  Mr.  Jamieson. 

"Notwithstanding  the  many  favorable  reports  prepared 
by  the  engineers  during  the  past  quarter  of  a  century  and 
the  more  recent  decisions  arrived  at  since  the  beginning  of 
the  scheme  of  enlargement  in  1907,  all  favorable  to  the  carry- 
ing out  of  the  works,  you  persist  in  coming  forward  to  plead 
against  the  whole  scheme  as  not  being  to  the  commercial 
advantage  of  the  city." 

This  Council's  exception  to  the  foregoing  quotation  is 
that  the  work  therein  referred  to  is  essentially  different  from 
the  project  now  begun.  The  project  contemplated  in  1907 
was  for  a  minimum  development  of  2,000  h.p.  at  low  water 
with  mid-winter  ice  conditions,  and  it  was  not  until  Novem- 
ber, 1910,  that  Mr.  Janin  submitted  to  the  Board  of  Com-  fl 
missioners  the  project  which  is  now  partly  under  way.  This 
project  includes  the  construction  of  large  filtration  works, 
the  construction  of  a  hydro-electric  plant  of  10,000  h.p. 
capacity,  and  the  widening  and  deepening  of  the  aqueduct. 
The  enlarged  aqueduct  i§  to  carry  the  water  necessary  for  the 
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domestic   suj^ply  of  the  city  in  addition  to  that  required  to 
operate  the  water  wheels  of  a  10,000  h.p.  development. 

From  Commissioner  Cote's  letter  to  Mr.  Jamieson,  the 
Council  understands  that  your  Board  is  under  the  impres- 
sion that  the  complete  project  has  been  approved  by  the 
engineers  named  in  the  letter  above  referred  to,  and  that 
such  approval  as  has  been  given  is  sufficient  to  warrant 
the  city  in  incurring  the  expense  of  the  construction  of  the 
proposed  works.  Of  the  gentlemen  mentioned,  Messrs.  M. 
J.  Butler,  George  W.  Fuller,  G.  R.  Heckle,  Rudolph  Hering, 
J.  A.  Jamieson,  John  Kennedy,  R.  S.  Lea,  Ernest  Marceau 
and  J.  E.  Vanicr  are  not  on  the  staff  of  the  city,  but  as 
they  are  members  of  the  Canadian  Society  of  Civil  Engi- 
neers this  Council  deemed  it  proper  to  ask  each  of  them  to 
define  the  scope  of  his  investigation  and  to  communicate  his 
findings  with  regard  thereto.  These  inquiries  have  been 
duly  answered.  The  Council  learns  from  the  statements 
thus  obtained  that  no  one  of  the  engineers  referred  to  has 
taken   up   the   subject   as  a  whole   or  studied   it   in   any  way 


which  would  enable  him  to  judge  of  the  merits  of  the  com- 
plete undertaking.  Further,  the  replies  show  that  the  pro- 
fessional work  done  and  opinions  given  were  in  connection 
with  isolated  parts  of  the  present  project,  or  in  connection 
with  proposals  essentially  different  from  the  project  now 
begun. 

In  the  light  of  this  information  the  Council  of  the  Can- 
adian Society  of  Civil  Engineers  again  respectfully  urges 
that  its  suggestion  be  carried  out  without  delay,  namely, 
that  the  whole  project  be  reported  upon  by  a  board  of  in- 
dependent engineers  before  further  expenditure  is  incurred. 
In  laying  this  matter  before  your  honorable  body  for  the 
second  time,  this  Council  would  urge  the  necessity  for  such 
a  report  in  the  interest  of  every  engineer  who  has  been  con- 
nected with  the  project,  the  good  name  of  the  engineering 
profession,  and  in  the  interest  of  every  rate-payer  of  the 
city  of  Montreal. 

(Signed)  C.  H.  McLEOD. 

Secretary. 


How  the  Engineer  Can  Widen  his  Influence  and 

Better  his  Condition 


IN  an  address  delivered  before  the  American  Asso- 
ciation of  Engineers,  Professor  F.  H.  Newell 
calls  attention  to  the  fact  that  the  engineer  is 
rapidly  awakening  to  a  realization  of  his  duty  to 
society  in  general,  to  his  profession,  and  to  himself  in 
particular.  It  is  becoming  increasingly  evident  that 
engineers  arc  giving  more  serious  attention  to  their 
welfare  and  influence,  and  are  seeking  to  correct  errors 
which  have  prevented  them  from  securing  fuller  re- 
cognition from  the  public.  At  first,  discussion  centered 
largely  on  the  direct  compensation  of  the  engineer,  but 
it  is  encouraging  to  note  that  the  t.erm  "compensa- 
tion" does  not  enter  so  largely  into  the  present  dis- 
cussion. It  is  being  realized  by  those  who  have  given 
the  subject  careful  consideration  that  a  more  general 
recognition  of  the  engineering  profession,  bringing 
with  it  improved  conditions,  must  be  secured  on  the 
groimds  of  public  service.  The  public  must  be  edu- 
cated to  a  better  imderstanding  of  the  service  which 
the  engineering  profession  can,  and  is,  rendering,  and 
the  engineer  must  present  his  claims  for  recognition 
in  such  a  way  that  they  will  be  readily  accessible  to, 
and  understood  by,  those  not  technically  educated  in 
engineering. 

In  his  discussion  of  the  subject  Professor  Newell, 
who  was  formerly  Chief  luigineef  and  Director  of  the 
United  States  Rcc]amatit)n  Service,  stated  that  the 
quality  which  distinguishes  the  engineer  as  a  profes- 
sional man  from  his  brother,  the  mechanic,  is  educa- 
tion. To  be  an  engineer  in  the  true  sense  one  must 
possess  an  education  which  will  enable  one  to  under- 
stand the  true  perspective  of  things,  to  know  the  big 
from  the  little,  to  obtain  facts,  and  to  judge  correctly 
from  these  facts.  To  build  the  foundation  for  such 
an  education  we  believe  our  engineering  schools  nnist 
give  increased  attention  to  those  subjects  wiiich  teach 
the  fundamental  principles  of  engineering,  supple- 
uR'iitcd  by  subjects  which  tend  to  educate  a  man 
l)roadly  and  thus  enable  him  to  occupy  common 
ground  in  dealing  with  well-educated  men  in  other 
lines  of  work. 

In  speaking  of  service  Professor  Newell  said: 
W'li.it  is  this  service  which  all  should  be  eager  to  render 
and  which  is  the  fruition  of  years  of  training?     What  do  we 
mean   when   we   claim   that   the   highest  function   of  the  en- 


gineer and  his  greatest  reward  is  found  in  engineering  ser- 
vice? The  word  conveys  the  idea  of  help  rendered  to  an- 
other, not  as  a  favour  involving  an  obligation,  nor,  on  the 
other  hand,  as  a  matter  of  self-sacrifice.  It  is  something 
which  may  be  expected,  although  it  cannot  be  demanded,  and 
may  be  performed  among  equals.  Service  consists  of  those 
acts  which  tend  to  lessen  trouble  or  increase  the  health. 
prosperity  and  convenience  of  others. 

Engineers  in  performing  service  are  by  this  very  fact 
entitled  to  full  recognition.  Service  implies  a  suitable  re- 
ward, and,  while  the  eflfort  may  be  altruistic,  it  does  not 
involve  unnecessary  self-denial. 

By  his  training  the  engineer  is  particularly  fitted 
for  public  service,  but  he  has  not  been  able  to  accom- 
plish the  most  good  because  the  public  has  not  been 
educated  to  a  realization  of  the  service  which  he  is 
capable  of  performing.  As  pointed  out  by  Professor 
Newell,  the  public  is  not  wholly  to  blame  for  its  lack 
of  appreciation — the  engineer  is  to  a  certain  extent 
culpable.  He  has  not  fully  felt  the  need  for  diffusion 
of  information,  e.xcept  among  his  professional  brothers. 
He  has  not  taken  the  public  into  his  confidence  and 
explained,  in  ways  which  would  attract  the  public, 
the  results  already  achieved,  nor  has  he  given  these 
a  setting  or  application  such  that  the  ordinary  citizen 
and  taxpayer  can  comprehend  how  this  work  affects 
him,  or  how  his  condition  may  be  improved.  In  this 
respect  the  engineer  unquestionably  has  shown  a  de- 
cided weakness.  He  has  demonstrated  that  he  can 
solve  great  engineering  problems  of  vital  interest  to 
all,  but  he  has  not  shown  the  same  degree  of  intelli- 
gence in  improving  the  human  machinery  or  in  his 
dealings  with  other  men.  In  other  words,  he  has 
proved  himself  to  be  a  good  mechanic  but  a  poor 
salesman. 

Engineers  can  greatly  benefit  themselves,  and  at 
the  same  time  better  serve  the  public,  by  increased  at- 
tention to  those  factors  which  do  not  involve  the 
technical  side  of  their  profession.  By  co-operation, 
by  educating  the  public  to  an  appreciation  of  the  ser- 
vice which  they  are  capable  of  rendering,  and  by  cul- 
tivating those  qualities  which  tend  to  make  them 
better  citizens  and  better  neighbours,  they  can  vastly 
improve  their  present  standing. — Engineering  and 
Contracting. 
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Notes    on    Sewage   Treatment    and    Disposal 

Contributed  by  R.  O.  Wynne-Roberts' 

The  Activated   Sludge   Process 


ONE  of  the  important  features  of  this  method  of 
treating  sewage  consists  in  the  diffusion  of 
the  air.  Although  sewage  can  be  and  is 
aerated  by  air  discharged  through  perfora- 
tions in  pipes  laid  on  or  near  the  tank  floor,  it  was 
found  by  Messrs.  Ardern  and  Lockett  in  their  classic 
researches  that  the  dissolved  oxygen  content  of  the 
sewage  charge  was  increased  more  expeditiously  by 
the  use  of  diffusers,  as  will  be  seen  by  the  following 
table  extracted  from  Ardern  &  Lockett's  paper. 

Dilute  Sewage 


Time 

At    commencement 

After  15  minutes  .  . 

After  30  minutes  . . 

After  45  minutes  . . 

After  60  minutes  . . 

After  90  minutes  . . 


Dissolved  Oxygen  Content 

when  aeration  effected  by 

Plain  Tube         Diffuser 

Parts  per  11)0,000 

0.24 

0.24 

0.42 

0.73 

0.49 

0.74 

0.56 

0.76 

0.57 

0.77 

0.63 

0.79 

This  phenomenon  has  been  observed  by  all  experi- 
menters, and  consequently  porous  tiles  are  employed 
to  diffuse  or  atomize  the  air.  These  tiles  are  inserted 
in  a  rectangular  iron  casting,  the  joints  between  them 
are  made  air-tight,  and  air  is  delivered  underneath  the 
tile.  A  number  of  these  are  required  in  a  tank,  and  the 
cost  is  rather  great.  These  tiles  can  be  obtained  from 
Messrs.  Jones  and  Attwood,  of  Stourbridge,  England 
(Messrs.  Laurie  &  Lamb,  Montreal,  agents),  and  from 
the  General  Filtration  Company,  Rochester,  N.  Y. 

The  use  of  porous  tiles,  however,  tends  to  divide 
the  tank  floor  into  so  many  parts,  and  this  obstructs 
the  flow  of  the  sludge  towards  the  outlet.  Tanks  have 
been  designed  somewhat  similar  to  the  chambers  of 
rapid  filters,  in  which  the  floor  has  a  series  of  ridges 
and  troughs,  and  the  porous  tiles  are  placed  in  the 
hollow  of  the  troughs.  This,  again,  does  not  seem 
to  be  ideal,  as  the  sludge  as  a  whole  is  not  aerated 
simultaneously,  but  as  it  falls  from  the  ridges  it  re- 
ceives its  dose  of  air,  and  is  carried  upwards  into  the 
tank  and  mixed  with  the  sewage. 

If  the  process  is  to  be  efficacious,  and  the  quantity 
of  air  required  is  to  be  reduced  to  a  minimum,  it  would 
appear  that  the  sludge  and  sewage  should  be  aerated 
continuously  for  a  definite  period,  and  that  this  period 
can  be  reduced  by  causing  the  sludge,  etc.,  to  be  in 
continuous  contact  with  the  air,  instead  of  being  aer- 
ated intermittently.  This  is  possible  if  the  whole  floor 
is  built  of  porous  tiles,  but  the  cost  of  it  at  present 
would  be  excessive. 

The  writer  has  been  inquiring  for  porous  bricks  or 
blocks,  made  of  fire-clay,  ordinary  clay,  or  concrete. 
Fire-bricks  of  certain  makes  are  porous,  and  possibly 
the  porosity  of  these  bricks  may  be  made  to  order. 
Ordinary  clay  bricks  may  be  made  porous  by  mixing 
sawdust,  coal-dust,  or  other  combustible  substance 
with  the  clay  before  moulding  the  bricks,  and  when 
these  are  burned  in  the  kiln  the  sawdust,  etc.,  have 
been  carbonized,  thus  rendering  the  bricks  porous. 
Concrete  slabs  can  no  doubt  be  made  porous  by  some 
means — either  by  employing  coke,  prmice,  or  other 
porous  aggregate,  or  by  moulding  the  blocks  in  forms 
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containing  a  large  number  of  fine  spikes.  There  is 
room  for  a  Canadian  firm  to  produce  cheap  porous 
tiles  for  this  purpose. 

If  fire-bricks  were  used  to  cover  the  floor  in- 
stead of  the  present  excellent  tile,  the  cost  would 
no  doubt  be  much  less.  The  contour  of  the  floor  must 
be  approximately  level ;  otherwise  the  air  delivered 
under  pressure  will  rush  to  the  higher  parts  and  for- 
sake the  lower,  thus  defeating  the  object  in  view. 
With  a  horizontal  floor  the  sludge  will,  of  course,  not 
flow  effectually  until  there  is  an  accumulation  at  the 
extreme  ends.  This,  however,  cannot  be  advocated. 
Consequently  some  contrivance  will  have  to  be  in- 
stalled to  sweep  the  excess  sludge  to  the  outlet.  As 
in  the  activated  sludge  process,  there  must  be  about 
25  per  cent,  of  sludge  in  the  tank  to  work  efficiently. 
It  will  be  an  easy  matter  to  design  a  sweeping  device 
that  will  remove  that  portion  which  lies  above  the 
25  per  cent,  level.  For  example,  if  the  tank  is  10  feet 
deep,  and  the  sludge  depth  is,  say,  3  feet,  then  25  per 
cent,  capacity  is  2  ft.  6  ins. ;  consequently  the  rake 
must  not  work  nearer  the  floor  than  that  distance, 
but  will  remove  that  above  the  2  ft.  6  in.  level.  Candy's 
spiral  sweeper  would  no  doubt  answer  this  purpose 
if  the  tank  is  circular  in  plan. 

The  designing  of  a  flat  floor  would  not  be  difficult, 
if  porous  fire-clay  slabs  were  available.  The  air  would 
be  discharged  by  a  number  of  pipes  under  a  hollow 
floor,  and  thus  the  movement  of  sludge  above  the 
floor  would  not  be  obstructed  by  any  projecting  dif- 
fusers, pipes,  etc.,  located  above  the  floor. 

The  spacing  of  the  air  pipes  would  be  so  arranged  as 
to  keep  the  hollows  under  the  floor  slab  uniformly 
charged  with  air.  A  circular  tank  would  permit  of  a 
spiral  sweeping  contrivance  being  operated  by  a  cen- 
tral shaft  and  of  the  surplus  sludge  being  discharged 
through  one  opening.  A  rectangular  tank  would  en- 
tail the  use  of  a  travelling  sweeper  and  more  than 
one  point  of  discharge. 

In  the  operation  of  an  activated  sludge  process, 
Prof.  Bartow  considers  that  the  satisfactory  aeration 
of  a  sewage  is  indicated  by  the  oxidation  of  the  free 
ammonia.  This  appears  to  be  confirmed  by  the  re- 
sults obtained  at  Wakefield,  England,  and  Milwaukee, 
Wisconsin,  as  will  be  seen  by  the  following  figures : 

Free  Ammonia 

in  parts  per  100,000 

Wakefield    Milwaukee 


Crude   sewage 

average    

37.50 

16.00 

After  2  hours' 

aeration    

7.00 

After  4  hours' 

aeration    

0.60 

After  6  hours' 

aeration    

4 .  80 

Trace 

After  8  hours' 

aeration    

Trace 

After  24   hours 

'  aeration 

0.60 

Trace 

— so  that  to  ascertain  whether  the  aeration  is  effici- 
ent, or  if  the  oxidation  is  sufficiently  complete,  the 
principal  check,  apparently,  will  be  the  test  for  free 
ammonia,  which  is  a  very  simple  one.  If  it  has  prac- 
tically disappeared,  then  the  process  has  been  carried 
through  so  far  as  the  particular  charge  is  concerned. 
This  statement,  however,  must  be  confirmed  by  ex- 
perience and  further  knowledge. 

While  the  animo?^?^  i§  oxidized,  and  nitrates  ar^ 
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formed,  the  oxygen  absorption  has  also  been  greatly 
reduced.  The  organic  matter  remaining  unoxidized 
may  be  checked  by  the  methylene  blue  test.  This  test 
depends  on  the  relative  avidity  of  the  impurities  con- 
tained in  the  water  for  oxygen.  If  the  blue  color 
disappears  in  a  few  hours — that  is,  the  oxygen  in  the 
solution  has  been  exhausted — -it  shows  that  the  sample 
of  effluent  under  test  is  relatively  poor  in  quality ; 
while  if  the  color  is  retained  for  several  days  it  indi- 


cates that  the  sample  is  good.  Prof.  Phelps  has  form- 
ulated a  scale  by  which  the  relative  stability  of  the 
effluents  can  be  recorded.  The  methylene  blue  test 
has  been  adopted  at  many  sewage  treatment  works, 
and  if  colloids  have  been  removed  it  is  reliable. 

There  is  another  test — namely.  Dr.  Lederer's  salt- 
petre test— which  he  calls  the  "biochemical  oxygen 
demand."  This  is  a  subject  that  will  be  discussed  in 
another  collection  of  notes  on  sewage  disposal. 


Principles  Governing  the  Study  of  Public 

Water  Supplies 


By  Percy  Griffith 


A  comprehensive  study  of  this  subject  will  bring 
you  into  contact  with  almost  every  branch 
of  science,  will  involve  the  investigation  of 
almost  every  known  law  of  Nature,  and  will 
necessitate  the  study  of  many  social  and  economic 
laws.  Hence  the  prospective  water  engineer  must 
commence  by  careful  study  of  the  mechanical  and 
physical  sciences;  he  must  miss  no  opportunity  of  ob- 
serving the  fundamental  laws  of  Nature;  he  must  ac- 
quire a  practical  knowledge  of  social  and  commercial 
principles,  and,  to  secure  prominence  in  the  profes- 
sion, must  collect,  absorb  and  apply  information  of 
all  kinds  from  all  sources  with  intelligent  enthusiasm 
and  untiring  assiduity. 

The  subject  of  waterworks  naturally  divides  itself 
l)roadly  into  two  parts — (1)  gravitation  supplies  from 
upland  gathering  grounds,  and  (2)  surface  and  under- 
ground supplies  requiring  to  be  pumped.  I  will  deal 
with  these  in  turn.  Meanwhile  I  must  point  out  that, 
as  Nature  but  rarely  provides  pure  water  under  con- 
ditions which  dis[)ense  with  the  intervention  of  the 
water  engineer,  this  profession  is  one  of  the  most  an- 
cient known  to  man,  and  works  executed  hundreds  of 
years  ago  prove  the  substantial  manner  in  which  the 
early  water  engineers  designed  and  carried  out  their 
works.  These  works  were  all  of  the  "gravitation" 
class,  as  pumping  machinery  was  at  that  time  un- 
known except  on  a  small  scale,  and  in  the  form  of 
elementary  elevators  worked  by  manual  or  animal 
powers. 

Gravitation  Supplies  from  Upland  Gathering  Grounds 

Although  this  class  of  works  is  the  simplest,  is 
must  not  be  assumed  that  schemes  of  this  character 
can  be  designed  and  carried  out  without  considerable 
study  and  experience.  In  the  first  place  they  are  pro- 
portionately far  more  costly  than  i)umping  schemes; 
l)ut  beyond  this  failure  involves  consequences  of  a 
far  more  serious  character,  and  the  calculation  of  the 
available  supply  of  water  and  the  capacity  of  the 
reservoir,  the  selection  of  a  suitable  site  for  the  em- 
bankment or  dam,  and  finally  the  design  and  execu- 
tion of  the  works  themselves,  involve  difficulties  which 
can  be  overcome  only  by  the  most  elaborate  investi- 
gation and  careful  study,  and  after  many  years'  prac- 
tical experience  in  subordinate  capacities,  under  en- 
gineers in  active  practice. 

I  will  now  deal  with  these  points  briefly  in  the 
sequence  stated. 

'From  n  luotuie  ilellvered  recently  before  the  Birmingliain  Univertity 
Snglneeringr  Society. 


Calculation  of  the  Available  Supply  of  Water  and  the 
Capacity  of  Reservoir  Required 

This  matter  is  one  involving  some  very  interesting 
investigations,  but  it  is  first  necessary  to  grasp  the 
real  purpose  to  be  secured  by  the  impounding  reser- 
voir— viz.,  the  adjustment  of  the  available  supply  to 
the  demand.  Now  the  daily  demand  in  any  given 
town  varies  considerably  during  the  year,  more  so  in 
purely  residential  areas  than  in  those  with  manufac- 
tories or  works  using  water  for  trade  or  manufactur- 
ing purposes.  This  variation  is,  however,  more  con- 
veniently provided  for  by  service  reservoirs  con- 
structed either  on  adjacent  high  ground,  or  on  towers 
in  cases  where  no  hills  are  available.  As  regards  im- 
ixnuidiug  reservoirs,  therefore,  we  may  assume  the 
daily  demand  to  be  con.stant  throughout  the  year,  and 
may  start  by  an  assumed  average  daily  demand  to  be 
provided  for  by  the  intended  works.  This  figure  must, 
of  course,  be  large  enough  to  provide  for  the  antici- 
pated increase  during  a  period  of  years,  as  works  of 
this  character  are  too  costly  to  be  enlarged  or  dupli- 
cated at  short  intervals,  as  may  be  done  with  pump- 
ing schemes. 

Having  arrived  at  the  daily  quantity  to  be  pro- 
vided at  the  reservoir  outlet  it  remains  to  be  deter- 
mined what  capacity  of  reservoir  is  necessary  to  se- 
cure such  a  supply  from  a  constantly  varying  inflow 
from  rainfall.  The  most  certain  method  of  doing  this 
is  by  gauging  the  flow  of  the  stream  draining  the  wa- 
tershed at  a  point  corresponding  to  the  site  of  the 
dam. 

A  difficulty  arises  in  gauging  the  liuw  when  there 
is  a  wide  difference  between  the  maximum  and  mini- 
mum How,  because  when  the  stream  of  water  flowing 
over  the  notch  is  less  than  3  in.  or  more  than  2  ft. 
the  formula  from  which  the  rate  of  flow  is  obtained 
becomes  inapplicable.  In  streams  liable  to  heavy 
floods,  therefore,  the  weir  should  be  provided  with 
movable  sides,  or  it  may  be  stepped  along  its  length. 
It  is  important  to  provide  a  large  and  deep  reservoir 
on  the  upstream  side  of  the  weir  to  prevent  the  water 
from  approaching  the  notch  with  any  considerable 
surface  velocity ;  the  water  must  have  a  clear  fall  be- 
low the  notch  to  allow  free  access  of  air  to  the  under- 
side of  the  discharging  stream,  and  the  depth  of  the 
stream  passing  over  the  notch — which  is  the  coeffi- 
cient from  which  the  flow  of  water  is  calculated — 
must  be  measured  at  a  point  some  distance  back  from 
the  notch,  where  the  water  is  without  appreciable 
movement.  Various  formulae  are  available  for  cal- 
culating the  flow  from  the  depth  of  water  passing  over 
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the  sill,  but  they  are  too  complicated  to  be  explained 
in  this  short  lecture. 

It  is,  however,  rarely  possible  to  obtain  sufficient 
records  of  the  flow  of  streams  to  enable  a  reliable 
estimate  to  be  made  of  the  average  maximum  and 
minimum  supply  available,  from  which  the  capacity 
of  the  reservoir  and  of  the  overflow  channel  are  cal- 
culated. Daily  records  over  a  long  period  of  years 
would  alone  give  reliable  data,  and  it  is  usual,  there- 
fore, to  utilize  rainfall  records.  If  such  records  are 
not  available  for  any  particular  watershed,  it  is 
possible,  by  comparing  local  gaugings  taken  over 
a  comparatively  short  period  with  gaugings  in  similar 
watersheds  where  longer  records  are  available,  to  de- 
duce a  fairly  accurate  estimate  of  the  essential  figures 
— that  is  to  say,  the  average  rainfall  of  three  consecu- 
tive dry  years,  which  is  usually  accepted  as  the  basis 
for  calculating  the  storage  necessary  in  any  given 
case. 

In  this  country  the  amount  of  storage  required — 
Total  storage 

expressed  in   terms  of  varies   from    120 

Daily  demand 
days  to  250  days,  but  in  tropical  countries  like  India 
it  may  be  necessary  to  impound  a  quantity  represent- 
ing the   total   demand   of  a   period   extending  to  two 
years  or  more  than  700  days. 

In  these  calculations  due  allowance  must  be  made 
for  losses  by  evaporation  and  percolation.  The  for- 
mer may  in  this  country  amount  to  from  12  in.  to 
27  in.,  calculated  over  the  whole  watershed  or  gather- 
ing ground,  and  varying  according  to  the  slope  of 
the  surface  and  the  nature  of  the  vegetation  and  sub- 
soil. Loss  by  percolation  should  be  prevented  by 
carrying  the  watertight  core  of  the  dam  down  to  solid 
rock  throughout  its  length. 

I  must  here  say  a  few  words  as  to  the  method  of 
arriving  at  the  average  daily  demand,  which  is  the 
main  factor  in  the  calculations  for  storage  capacity. 
This  is  usually  expressed  in  terms  of  gallons  per  head 
of  the  population,  but  when  it  is  realized  that  the 
supply  to  be  provided  must  include  water  required 
for  trade  manufacturing  and  other  non-domestic  pur- 
poses, it  will  be  seen  that  no  standard  rate  per  head 
can  be  accepted  as  common  to  all  cases.  For  purely 
residential  districts  the  rate  may  vary  from  15  to  20 
gallons  per  head,  but  in  industrial  areas  it  may  rise  as 
high  as  50  gallons  per  head,  and  in  many  American 
and  Continental  cities  the  consumption  reaches  120 
to  150  gallons  per  head  of  population.  In  London  the 
average  consumption  is  36  gallons  per  head,  and  this 
may  be  considered  as  a  very  liberal  allowance  for  any 
area,  including  both  residential  and  industrial  proper- 
ties, while  for  rural  areas  without  any  appreciable 
trade  demand  a  supply  of  15  gallons  per  head  is  ample. 

Selection  of  Site  for  Impounding  Reservoir 

This  is  a  problem  requiring  experience  and  judg- 
ment for  its  solution,  because  the  cost  and  efficiency  of 
the  scheme  will  depend  very  largely  upon  the  relative 
suitability  of  the  site  selected,  and  a  mistake  at  this 
stage  may  involve  a  vast  increase  in  the  cost  of  the 
works,  and  even  the  risk  of  ultimate  failure.  If  you 
are  familiar  with  the  mountains  of  Wales  or  Cum- 
berland, you  will  realize  at  once  that  the  configura- 
tion of  the  smaller  valleys  afTords  everything  neces- 
sary to  the  formation  of  an  impounding  reservoir  ex- 
cept a  wall  or  bank  across  a  valley.  The  main  ques- 
tion is  therefore  where  a  watertight  bank  or  wall  can 
be  most  effectively  and  economically  constructed.  The 
most  important  points  for  investigation  are   (1)   the 


impermeability  of  the  area  to  be  covered  by  water,  and 
(2)  the  possibility  of  constructing  the  dam  so  as  to 
intercept  the  whole  of  the  available  yield  of  the  gath- 
ering ground ;  in  other  words,  Nature  must  provide 
a  watertight  basin,  or  it  is  useless  to  endeavour  to 
collect*  water  in  it.  Fortunately  these  mountainous 
areas  are  usually  formed  of  the  older  and  deeper  rocks 
which  are  for  the  most  part  impervious,  but  which 
are  generally  much  "faulted"  and  fissured.  Having 
ascertained  by  careful  examination  that  the  area  of 
the  intender  reservoir  is  generally  impervious,  it  is 
necessary  to  determine  at  what  depth  a  homogeneous 
and  impermeable  rock  will  be  found  in  which  the  base 
of  the  dam  can  be  efifectively  sealed.  This  information 
is  obtained  by  sinking  trial  holes  (or  wells j,  and  bor- 
ings at  various  points  along  and  across  the  valley. 

Suitable  conditions  having  been  found  to  exist,  a 
contour  survey  of  the  valley  immediately  above  the 
site  or  sites  suggested  for  the  dam  must  be  made,  in 
order  to  estimate  the  height  of  dam  required  to  im- 
pound the  quantity  of  water  previously  determined. 

At  this  stage  consideration  must  also  be  given  to 
other  questions,  such  as  the  proximity  of  materials 
suitable  for  the  construction  of  the  dam,  the  existence 
of  roads  intersecting  the  area  to  be  covered  by  the 
reservoir,  the  liability  of  the  gathering  ground  to  pol- 
lution, etc.,  and  with  this  information  it  will  be  pos- 
.sible  definitely  to  select  the  most  suitable  site  for 
the  dam,  and,  this  being  settled,  to  proceed  with  the 
design  of  the  works. 

Design  and  Execution  of  the  Works 

In  "gravitation"  schemes  the  works,  comprise  many 
important  items  besides  the  embankment  or  dam,  as, 
for  example,  a  by-wash  channel  for  diverting  the 
stream  from  the  reservoir  in  times  of  flood  or  during 
repairs,  an  overflow  channel  for  releasing  surplus  wa- 
ter without  injury  to  the  dam,  an  outlet  tunn'el  with 
pipes  and  valves  for  controlling  the  amount  drawn 
from  the  reservoir,  apparatus  for  regulating  and  mea- 
suring the  quantity  of  "compensation"  water,  appar- 
atus for  filtering  the  water  supplied  to  the  town,  the 
pipe  line  or  conduit  conveying  the  water  to  the  town, 
etc.,  but  in  this  short  lecture  I  cannot  do  more  than 
briefly  refer  to  the  construction  of  the  embankment 
or  dam  and  the  works  immediately  connected  with  it. 

There  are  two  types  of  dams,  the  embankment  of 
earth  with  a  core  of  puddled  clay  and  the  masonry 
dam.  The  former  is  by  far  the  more  common,  and 
for  moderate  heights  it  may  be  looked  upon  as  per- 
fectly satisfactory  and  as  more  generally  applicable 
than  a  masonry  dam.  A  trench  is  first  of  all  cut  across 
the  valley,  extending  to  the  solid  rock,  and  the  mater- 
ials excavated  from  the  trench  must  be  distributed  i 
over  the  area  representing  the  base  of  the  embank- 
ment, as  it  is  important  that  this  large  quantity  of 
material  should  not  have  to  be  moved  twice.  The  por- 
tion of  the  bank  immediately  adjacent  to  the  puddle 
core' must,  however,  be  formed  of  specially  selected 
material,  and  it  is  the  special  function  of  the  engineer 
so  to  organize  the  work  as  it  proceeds  that  a  sound 
and  efficient  result  may  be  obtained  at  a  minimum  of 
cost.  You  will  observe  that  during  the  digging  and 
tilling  of  the  trench  the  water  flowing  in  the  stream 
must  be  carried  over  the  excavation  by  a  temporary 
bridge,  and  it  is  important  to  see  that  this  is  con- 
structed of.  sufficient  capacity  to  carry  the  maximum 
flood  which  may  occur  during  the  period  in  question, 
otherwise  the  trench  may  be  flooded  and  much  loss 
of  time  and  money  result. 

The  trench  being  completed,  and  a  portion  of  the 
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hank  propijitiunate  to  the  depth  and  width  of  the 
trenth  formed,  the  next  step  is  the  fillinfi^  of  the  trench 
with  either  clay  puddle  or  concrete.  Engineers  differ 
as  to  which  is  preferable,  assiiinin}^  both  are  equally 
available,  but  there  is  probably  less  sKill  required, 
both  in  the  work  itself  and  in  its  supervision,  if  puddle 
is  used.  At  the  same  time  concrete  will  be  more  gen- 
erally available  than  clay,  and  the  engineer  must  make 
a  special  study  of  the  precautions  necessary  to  secure 
watertight  concrete,  as  this  material  is  constantly  re- 
quired in  the  con.struction  of  waterworks.  Having 
completed  the  tilling  of  the  trench,  the  bank  and  pud- 
dle core  are  then  proceeded  with.  The  work  must  be 
carried  up  as  uniformly  as  possible  throughout  its 
length,  the  liank  being  formed  in  layers  of  about  3  ft. 
thickness,  each  well  consolidated  before  the  ne.xt  layer 
is  added. 

'riirough  the  lower  portion  of  the  bank  is  con- 
structed the  outlet  tunnel,  which  is  usually  ])laced  as 
nearly  as  possible  adjacent  to  the  original  bed  of  the 
stream,  in  order  to  drain  the  lowest  part  of  the  reser- 
voir. This  tunnel  will  ultimately  be  provided  with 
the  outlet  and  wash-out  pipes,  and  on  the  completion 
of  the  dam  will  be  bricked  up  for  a  length  of  from 
10  ft.  to  20  ft.,  so  as  to  prevent  water  escaping  through 
it. 

The  design  and  construction  of  the  overflow  is 
particularly  important  in  the  ca.se  of  earthen  embank- 
ments, because  should  the  overflow  be  insufficient  to 
carry  away  flood  water,  and  the  reservoir  begin  to 
overflow  on  to  the  earthwork,  this  would  be  rapidly 
washed  away,  and  the  whole  structure  be  in  danger 
of  collapse.  Many  terrible  disasters  have  occurred 
from  this  cause,  and  it  is  therefore  desirable  to  make 
very  liberal  estimates  in  calculating  the  maximum 
quantity  of  water  to  be  provided  for  in  the  overflow 
and  channel  leading  from  it.  In  some  cases  the  over- 
flaw  and  its  channel  have  been  constructed  in  the  ad- 
jacent hillside,  so  that  these  works  are  quite  indepen- 
dent of  the  embankment ;  but,  of  course,  this  is  a  more 
C(jstly  method  than  the  more  usual  practice  of  con- 
structing the  overflow  at  one  end  of  the  bank  and 
carrying  the  channel  down  the  angle  formed  by  the 
bank  and  the  hillside.  The  overflow  and  channel 
must,  for  obvious  reasons,  be  constructed  in  masonry 
or  concrete. 

In  a  masonry  dam  the  base  of  the  dam  must  rest 
throughout  its  length  and  breadth  on  solid  rock,  and 
unless  this  can  be  formed  comparatively  near  the  sur- 
face, the  cost  of  the  work  is  likely  to  be  prohibitive. 
'I'he  profile  of  the  dam  afl^ords  some  scope  for  variety, 
and  practice  reveals  many  alternative  types;  but  the 
calculations  for  stability  are  more  or  less  identical 
with  those  involved  in  retaining  walls.  It  is  accepted 
as  a  maxim  that  the  stresses  forming  the  resultant 
of  the  water  jiressure  and  the  weight  of  the  structure 
should  fall  within  the  middle  tiiird  of  the  sectit)n. 
Masonry  dams,  besides  being  more  suitable  for  deei)er 
reservoirs,  offer  the  further  advantage  that,  at  but 
little  extra  cost,  they  may  be  so  designed  as  to  permit 
(^f  their  being  raised  should  further  storage  be  re- 
ipiired  at  a  subsequent  date. 

(To  be  concluded.) 


The  use  of  paint  to  protect  steel  reinforcing  mem- 
bers in  concrete  work  against  damage  by  electrolysis, 
has  often  been  proposed.  Seldom,  however,  have  tests 
been  conducted  to  determine  the  type  of  coating  best 
adapted  for  this  purpose.     Paints  having  a  high  in- 


sulating value  arc  generally  those  drying  with  a  high 
gloss,  which  is  apt  to  prevent  proper  bonding — a  fact 
which  has  no  doubt  had  much  to  do  with  preventing 
a  general  use  of  this  protection. 


Mechanical  Equipment   for    Road    Work 

U.\'USU.\LLY  complete  mechanical  equipment 
has  recently  been  used  on  a  road  job  in  In- 
diana. The  work  comprised  the  construc- 
tion of  about  1 1  Yi  miles  of  concrete  road  be- 
tween South  Bend  and  New  Carlisle.  The  sand  and 
gravel  were  excavated  by  a  steam  shovel,  which 
dumped  the  material  into  bottom  dump  cars  which 
were  hauled  by  a  small  locomotive  to  a  trestle  over 
a  hopper.  From  the  hopper  the  material  was  carried 
to  a  revolving  .screen,  where  the  sand  and  gravel  were 
separated  from  the  large  stones  which  were  run 
through  a  gyratory  crusher  and  again  screened.  The 
gravel  was  transferred  from  the  bin  at  the  screen 
to  a  washing  plant  by  a  belt  conveyor,  where  it  was 
separated  into  sand  and  two  grades  of  gravel  and  de- 
posited in  bins.  From  these  the  material  was  loaded 
into  cars  on  the  Chicago,  Lake  Shore,  and  South  Hend 
Railway,  which  parallels  the  road  under  construction. 
The  contractor's  storage  was  situated  at  a  siding 
about  three  miles  from  New  Carlisle!  The  railroad 
at  this  point  being  on  a  fill,  the  cars  were  dumped  into 
a  hopper  under  the  track  from  which  the  material  was 
carried  by  a  bucket  conveyor  to  the  bins.  From  the 
bins  the  material  was  di.scharged  through  chutes  to 
industrial  cars,  in  which  it  was  carried  to  the  work. 
The  industrial  railway  also  carried  the  cement  from 
the  contractor's  storage  yard  to  the  work. 


Concrete  Road  Construction 

That  the  economic  efficiency  of  concrete  roads  is 
at  present  undetermined  but  that  the  indications  are 
that  this  type  of  construction  will  prove  well  suited 
to  certain  conditions  is,  in  sub.stance,  the  first  of  the 
conclu.sions  arrived  at  by  Charles  H.  Moorefield  and 
James  T.  Voshell,  Senior  Highway  Engineers  of  the 
( )ffice  of  Public  Roads  and  Rural  Engineering..  U.  S. 
Department  of  Agriculture,  in  a  recent  bulletin  on 
"I'ortland  Cement  Concrete  Pavements  for  Country 
Roads."  Among  the  other  conclusions  set  forth  are  the 
following:  That  the  one-course  type  of  pavement  is 
much  preferable  to  the  two-course  type,  although  there 
are  conditions  under  which  the  adoption  of  the  two- 
course  method  may  be  justifiable;  that  the  proportion 
of  the  cement  to  sand  and  coarse  aggregate  .should  not 
be  less  than  about  1  to  5,  and  that  the  proportion  of 
sand  to  coarse  aggregate  should  not  be  less  than  1}^ 
to  3  nor  greater  than  2  to  3 ;  that  all  types  of  expan- 
sion joints  which  have  yet  been  devised  require  care- 
ful and  frequent  attention  to  prevent  rapid  deteriora- 
tion in  their  vicinity,  and  better  results  are  obtained 
by  placing  the  joints  at  an  angle  of  about  11  degrees 
to  the  centre  line  of  the  road;  that  thin  bituminous 
wearing  surfaces  for  concrete  pavements  can  not  at 
present  be  economically  justified,  although  it  is  pos- 
.sible  that  experience  will  develop  some  method  of  con- 
structing such  surfaces  to  give  uniformly  satisfactory 
results,  and  that  intelligent  engineering  supervision  is 
absi>lutely  essential  in  concrete  pavement  construc- 
tion because  defective  materials  or  workmanship  can 
not  readily  be  repaired  after  the  completion  of  the 
pavement  and  are  not  usually  apparent  until  a  pave- 
ment has  been  in  use  for  some  time. 
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The  New  Provincial  Law  Courts  at  Winnipeg — Features 

of  Design  and  Construction 


(Staff  Article.) 


MANITOBA'S  new  Provincial  Law  Courts, 
now  Hearing  completion  in  Winnipeg,  re- 
present a  structure  of  dignified  and  impos- 
ing proportions,  and  a  building  which  will 
rank  with  the  finest  public  undertakings  in  the  pro- 
vince. Situated  at  the  corner  of  Broadway  and  Ken- 
nedy Streets,  the  building  illustrated  herewith  is  three 
storeys  high,  and  oblong  in  shape.  It  covers  an  area 
of  233  feet  by  200  feet  on  a  site  immediately  opposite 
that  of  the  new  Parliament  Buildings.  In  the  pub- 
licity which  has  attached  to  the  latter  undertaking,  the 
Law  Courts  have  remained  in  the  background,  and  so 
it  is  that  an  article  dealing  with  their  design  and  con- 
struction may  be   opportune  and   interesting. 

The  foundations  of  the  building  are  of  reinforced 
concrete,  known  as  a  floating  foundation.  The  build- 
ing is  of  steel  frame  construction,  with  concrete  floors 
throughout.    Cut  stone  is  employed  from  the  founda- 


The  dome  under  erection. 

tions  up,  there  being  an  interior  backing  of  local  clay 
brick.     Tyndall  stone  from  the  local  quarries  is  used. 

The  main  walls  of  the  building  are  22  inches  thick. 
Some  of  the  blocks  of  stone  used  in  the  construction 
weighed  as  much  as  seven  tons.  The  interior  finish 
throughout  is  of  marble  and  oak.  All  the  doors  are 
of  steel.  The  building  is  heated  from  the  Provincial 
Power  House,  situated  in  the  same  grounds —  a  build- 
ing constructed  recently  at  a  cost  of  $300,000.  It  is 
the  intention  of  the  authorities  that  this  power  house 
shall  supply  power  and  heat  to  all  the  Provincial  Gov- 
ernment buildings. 

Two  court  rooms,  each  60  by  40  feet,  with  marble 
floors,  are  situated  on  the  first  floor.  On  this  floor, 
also,  there  are  five  judges'  rooms,  a  witnesses'  waiting 
room,  judges'  dining  room,  barristers'  dining  room, 
and  a  students'  lecture  room  40  feet  square.  Worthy 
of  mention  on  this  floor  are  prothonotaries'  vaults, 
janitor's  quarters,  prisoners'  waiting  room,  eight  cells, 
lavatories,  cloak-rooms,  kitchen,  and  warders'  rooms. 

The  outstanding  feature  of  the  second  floor  is  the 
Assize  Court,  which  is  47  by  65  feet  in  dimensions. 
There  are  also  a  court  room  70  by  40  feet,  a  library, 
five  judges'  rooms,  a  sheriff's  room,  registrar's  quar- 
ters, two  prothonotaries'  offices,  a  grand  jury's  room, 
and  three  jurymen's  rooms,  making  up  the  balance 
of  the  accommodation  on  this  floor. 


The  third  floor  contains  a  large  library  140  by  48 
feet.  Surrounding  this  room  is  a  fine  gallery.  The 
floor  is  constructed  of  cork.  There  is  a  large  room 
devoted  to  the  Court  of  Appeal,  which  has  oak  panel- 
ling and  a  cork  floor.  In  connection  with  the  Court 
of  Appeal  there  are  five  judges'  chambers,  barristers' 
consulting  rooms,  and  a  referee's  room.  These  rooms 
are  surrounded  by  a  twelve-foot  corridor,  having  a 
marble  floor  and  marble  dado  surrounds. 

On  approaching  the  new  Law  Courts  the  most  note- 
worthy feature  is  the  magnificent  stone  and  copper 
dome  to  the  southeast  of  the  building.  This  dome 
rises  124  feet  above  the  street-level.  It  is  attained  by 
an  iron  stairway  running  from  the  roof  of  the  building. 

The  main  entrance  to  the  Law  Courts  is  situated 
on  Kennedy  Street.  The  steps,  which  are  of  Kettle 
River  sandstone,  are  83  feet  wide  at  the  base,  and  pro- 
ject 54  feet  from  the  front  of  the  building.  The  rise 
of  each  step  is  six  inches,  while  the  tread  is  fourteen 
inches.  At  the  side  of  the  steps  near  the  top  are 
located  two  large  stone  bases,  upon  which  it  is  in- 
tended to  place  statues.  There  are  columns  of  bush- 
hammered  stone,  which  support  a  carved  cornice. 
Part  of  the  ornamentation  is  a  Statue  of  Justice,  while 
the  cornice  is  engraved  with  the  words  "Law  Courts." 

It  is  estimated  that  the  following  quantities  were 
required  in  the  erection  of  the  building:  three  million 
brick,  150,000  cubic  feet  of  cut  stone — all  of  which 
was  cut  and  erected  in  ten  months ,  100  carloads  of 
cement,  800  tons  of  iron  and  steel,  three  carloads  of 
plate  glass,  and  35  carloads  of  marble. 

The  contractors  for  the  building  were  the  National 
Construction  Company,  of  Winnipeg,  whose  represent- 
ative was  Mr.  J.  M.  Kelly,  to  whom  we  are  indebted 
for  the  accompanying  views.  The  iron  and  steel  in 
the  building  were  furnished  by  C.  A.  P.  Turner,  of 
Minneapolis  and  Winnipeg,  while  T.  Kelly  &  Sons, 
of  Winnipeg,  supplied  the  cut  stone. 


A  tunnel  360  ft.  long  on  the  Southern  Pacific  Rail- 
way was  closed  against  traffic  in  May  last  owing  to 
several  falls  of  earth  due  to  a  fire  breaking  out  in 
some  timbering  in  the  tunnel.  It  was  evident  that  the 
tunnel  could  not  be  re-opened  for  six  weeks,  but  it 
was  thought  that  a  deviation  line  round  the  shoulder 
of  the  mountain  could  be  built  in  twenty-one  days,  and 
this  was  decided  upon.  The  work  was  begun  on  a 
450  ft.  trestle,  90  ft.  high  at  its  highest  point,  crossing 
a  canyon.  The  trestle  was  completed  in  nine  days  ^ 
and  nine  hours  from  the  time  the  material  was  ordered 
by  telegraph  from  Oaklands,  350  miles  away.  This 
allowed  for  a  steam  shovel  to  commence  at  the  south 
end  and  to  meet  that  working  from  the  north  end,  and 
the  deviation  was  completed  in  nineteen  and  a-half 
days. 


Small  parts  of  the  Roman  walls  which  formerly 
surrounded  the  old  city  of  London  are  to  be  found  at 
various  points  in  the  modern  city.  One  interesting 
fragment  is  in  the  basement  of  a  modern  building  near 
the  Tower.  Regular  rows  of  Kentish  ragstone  alter- 
nate with  flat,  red  tiles,  and  both  are  laid  in  cement. 
Another  section  of  Roman  wall  was  recently  unearthed 
in  the  courtyard  of  the  new  General  Post  Office. 
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Provincial  Law  Courts,  Winnipeg.    Progress  views  which  illustrate  the  character  of  the  v  >  ; 
large  slabs :  several  slal»  used  in  the  building  weighed  seven  Ions. 
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Field  Notes  on  the  Preparation  of  Estimates 

for   Mill    Construction 


THE  following  data  will  be  found  of  value  in 
estimating  the  cost  of  mill  construction,  par- 
ticularly mill  construction  for  metallurgical 
purposes.  The  figures  given  are  taken  from 
the  writer's  field  notes,  and  by  modification  they  can 
be  applied  to  any  similar  work.  Mill  construction 
costs  are  widely  variable  and  no  two  mills  are  alike, 
nor  will  their  construction  be  carried  on  under  the 
same  conditions,  yet  the  construction  work  itself  is 
much  the  same  in  all. 

Preliminary  Work  and  Material  Lists 

After  it  has  been  determined  what  kind  of  a  plant 
is  needed,  and  after  the  site  has  been  selected  and  the 
drawings  made,  a  thorough  organization  of  plans 
should  be  established  and  every  detail  gone  over  in 
the  mind's  eye. 

The  first  step  is  to  estimate  the  yardage  to  be  ex- 
cavated, the  amount  of  masonry  or  concrete  work  re- 
quired, and  then  a  complete  list  of  all  material  should 
be  made.  The  tendency  is  to  overlook  a  multitude  of 
small  things  which  have  considerable  value  in  the 
aggregate.  To  the  machinery  specifications  should  be 
added  a  complete  list  of  lumber,  doors,  windows,  all 
hardware  down  to  nails,  pulleys,  belts,  lime,  sand, 
broken  rock — in  fact  everything  that  goes  into  the 
construction.  The  cost  and  weight  of  this  can  readily 
be  determined  by  consulting  reliable  dealers  and  ad- 
ding the  necessary  freight  charges. 

Development  Plan  and  Estimate  of  Cost  of  Prelimin- 
ary Work 

The  next  step  should  be  the  working  out  of  a 
thorough  development  plan  and  an  estimate  of  its 
cost.  Everything  should  be  made  ready,  so  that 
when  actual  construction  starts  there  will  be  neither 
confusion  nor  delay.  The  cost  of  this  work  is  con- 
siderable and  it  is  often  neglected,  with  the  conse- 
quent addition  of  excessive  costs  to  some  other  part 
of  the  work.  A  great  amount  of  future  trouble  and 
worry  can  be  avoided  by  a  careful  planning  for  a 
few  important  features,  which  will  be  mentioned. 

Unloading  facilities  and  material  and  tools  to  do 
it  should  be  provided.  A  good  road  to  the  plant  should 
be  built  and  convenient  deliveries  arranged  for.  It  is 
a  noticeable  fact  that  many  a  well  constructed  mill 
has  such  poor  facilities  for  reciving  supplies  that  the 
extra  cost  for  a  year  would  probably  build  everything 
needed  to  make  such  work  easy  and  cheap.  Ample 
room  ought  to  be  set  aside  for  timber  yards  and  all 
lumber  should  be  marked  and  piled  so  that  a  glance 
will  determine  just  what  part  of  the  job  it  was  bought 
for. 

A  handy  place  should  be  marked  off  for  a  storage 
house  and  its  cost  estimated.  It  is  surprising  what  a 
number  of  small  things  will  be  lost  or  misplaced  with- 
out such  storage.  Roomy  framing  plots,  as  level  as 
possible,  should  be  marked  off  and  handy  places  for 
machinery  storage  determined,  keeping  in  mind  pieces 
which  will  be  first  used  and  their  situation.  The  sup- 
ply of  gravel,  sand  and  rock  must  be  looked  into  and 
arrangements  made  for  its  cheap  delivery  at  any  point. 
All  details  for  disposing  of  rock  and  earth  excavated 


with  the  least  possible  amount  of  handling  should  be 
planned. 

The  labor  question  must  be  studied  and  complete 
arrangements  made  for  the  comfort  of  the  men.  Their 
efficiency  will  vary  directly  with  the  conditions  of  their 
surroundings.  Recently,  in  the  west,  a  so-called  min- 
ing man  who  had  never  given  human  nature  a  mo- 
ment's thought  attempted  to  build  a  mill  in  an  out- 
of-the-way  place  with  no  fit  accommodation  for  any- 
one but  himself.  The  results  were  disastrous  for  the 
company.  Good  men  could  not  be  kept  and  the  mill 
was  finished  up  at  an  excess  in  cost  of  more  than 
$50,000.  Some  of  the  tanks  collapsed  on  their  founda- 
tions with  the  first  filling. 

The  cost  of  all  this  preliminary  work  can  be  esti- 
mated by  the  man  on  the  ground ;  it  averages  from 
5  to  10  per  cent,  of  the  total.  If  it  is  neglected,  con- 
fusion and  delays  throughout  the  job  are  the  inevit- 
able result.  Good  organization  is  just  as  essential  to 
the  construction  of  a  plant  as  to  its  operation. 

Erection  Costs 

Erection  costs  are  variable  and  can  only  be  ob- 
tained by  experience  or  by  comparison  with  other 
jobs.  If  all  necessary  steps  are  taken  to  avoid  delays 
estimates  can  be  made  dependable  within  reasonable 
limits.  Fixed  rules  cannot  be  given  for  this  part  of 
the  work.  They  will  vary  with  the  wages,  efficiency 
of  labor,  climatic  conditions  and  the  experience  of  the 
man  in  charge.  However,  if  the  rules  given  in  this 
article  are  applied  for  summer  work  in  the  -United 
States,  the  estimate  will  come  approximately  close  to 
actual  cost.  Labor  wage  is  based  on  the  average  paid 
in  western  mining  camps. 

Superitendence  can  be  figured  when  conditions  are 
known,  and  will  average,  including  cost  of  plans,  from 
3  to  5  per  cent,  of  the  total.  Excavation  by  picking, 
shwelling,  and  hauling  average  earth  in  wheelbar- 
rows, moving  100  ft.,  will  cost  about  45  cents  per 
cubic  yard ;  add  one-third  of  hourly  wage  of  laborer 
for  every  additional  100  ft.  Where  mine  cars  can 
be  used  to  advantage  this  may  be  cut  to  35  cents  per 
cubic  yard,  moving  100  feet ;  add  one-fifth  of 
hourly  wage  for  every  additional  100  ft.,  which  covers 
placing  the  track.  Breaking  rock  by  hand,  like  hauling 
conditions,  will  cost  from  $1.25  to  $1.75  per  cubic  yard, 
with  100  ft.  haul.  It  will  cost  a  few  cents  more  per 
cubic  yard  than  in  earth  work  for  every  additional 
100  ft.  There  are  so  many  unknown  quantitites  en- 
tering into  excavating  that  these  figures  are  only 
roughly  approximate. 

Masonry  and  Concrete  Construction 

Rubble  masonry  will  average  $5  per  cubic  yard, 
using  cement  mortar.  A  mix  of  one  part  of  Port- 
land cement  to  five  parts  of  sharp,  clean  sand  will 
give  good  results.  Such  walls  will  average  about  15- 
in.  courses  and  will  require  from  %  to  1/3  cu.  yd.  of 
mortar  per  cubic  yard  of  wall.  Concrete  work  can  be 
figured  to  a  nicety  when  conditions  are  known.  With 
a  mechanical  mixer,  $1  per  cubic  yard  will  cover 
the  cost  of  mixing  and  placing  in  the  average  mill.  On 
a  large  job  it  is  well  to  determine  just  what  mix  is 
required  with  the  material  used.  The  duty  of  the  sand 
is  to  fill  the  voids  in  the  broken  rock  and,  when  the 
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two  are  mixed,  the  resultant  voids  should  be  filled 
with  cement.  It  is  well  to  allow  10  per  cent,  excess  in 
each  case,  but  there  is  nothing  grained  by  using  a 
richer  mix  for  retaining  walls  and  foundation.  How- 
ever, if  a  weaker  mix  is  desired  it  can  be  obtained  by 
puddling  instead  of  cutting  down  the  proportion  of 
sand  and  cement.  In  forms  of  any  size  puddling  is 
good  practice  and  the  strength  of  the  concrete  is  by 
no  means  decreased.  Clean,  firm  rock  should  be  used 
and  the  edges  should  not  touch.  On  the  average  mill 
job  concrete  will  not  cost  more  than  $7  per  cubic  yard 
for  large  forms,  $8  for  medium,  and  $10  for  small  and 
heavy-duty  machine  foundations,  including  the  cost 
of  the  forms.  By  using  old  iron,  reinforced  concrete 
can  be  made  for  50  cents  per  cubic  yard  more.  Floors 
with  a  5-in.  base  and  1-in.  covering  will  average  from 
$10  to  $14  per  cubic  yard. 

Hauling 

Unloading  and  hauling  depend  upon  conditions. 
There  will  be  a  fixed  average  charge  of  from  30  to  40 
cents  per  ton.  Small  jjieces  should  be  handled  for  less, 
but  large,  unyielding  pieces,  such  as  a  tube  mill,  can 
easily  cost  up  to  $1  a  ton.  Probably  75  cents  a  ton- 
mile  would  be  a  good  average  for  hauling  on  any  kind 
of  a  decent  road  and  grade.  By  consulting  local  freight- 
ers these  things  can  be  definitely  settled.  The  curve 
of  Fig.  1  shows  the  variable  cost  of  hauling  on  differ- 
ent grades. 

Carpenter  Work 
Carpenter  work  with  a  well  organized  crew  of  mill- 
wrights will  average  about  $21  per  M.  for  framing 
and  erecting;  $12  to  $15  per  M.  for  siding  and  roofing; 
and  $2.50  per  M.  for  shingles,  or  75  cents  to  $1  a  square 
for  corrugated  iron  roofing  and  siding.  With  a  picked- 
up  local  crew,  $28  to  $31  per  M.  for  framing  and  erect- 
ing, $9  per  M.  for  siding  and  roofing,  and  $2.50  per  M. 
for  shingles  or  $1.25  per  square  for  iron,  will  be  the 
average  figures. 

Table  I.— Nails  Required  in  Erection  Per  M.  Ft.  B.  M. 

Size,  d.  Lbs. 

Siding  and  roofing 8  18  to  21 

Flooring   (1-in.   material)    8  28  to  32 

Flooring    (2-in.   material)    20  or  30     20  to  25 

Studding,  etc 10  14 

Shingles    (per   1,000)    4  6 

The  nails  required  in  this  work  per  M.  will  be 
about  as  shown  in  Table  I. 

Assembling  and  Erecting  Machinery  and  Equipment 

Assembling  and  erecting  machinery  depends  upon 
the  nature  of  the  machinery.  A  good  point  to  em- 
phasize here  is  that  poorly  stored  machinery  may 
easily  add  several  dollars  a  ton  to  erection  costs.  An 
experienced  engineer  will  size  up  the  job  and  divide 
the  material  into  diflferent  classes.  It  is  then  usually 
figured  on  a  tonnage  basis.  Generally  speaking,  the 
heavier  the  piece  the  less  the  erection  cost  a  ton.  Steel 
tanks  over  -)^  in.  thick  can  be  erected  for  $35  a  ton; 
and  ^  in.  or  less  from  $40  to  $45  a  ton.  To  place  en- 
gines, stamps,  crushers,  pumps,  to  line  up  shafting, 
set  electric  motors,  including  wiring,  etc.,  the  cost 
will  be  about  $45  a  ton  of  iron  ;  to  set  up  concentrating 
machinery,  classifiers,  filters,  etc.,  from  $50  to  $65  a 
ton.  These  figures  cover  the  necessary  carp'enter  work, 
placing  pulleys,  belts,  and  adjustments.  When  the 
carpenter  work  is  figured  separately  these  figures  are 
high.     Under  these  conditions  it  will  cost  from  $25  to 


$30  a  ton  of  iron  to  place  engines,  stamps,  crushers, 
line  up  shafting,  etc.  To  set  up  concentrating  mach- 
inery, classifiers,  filters,  etc.,  costs  from  $30  to  $45  a 
ton.  This,  of  course,  includes  placing  pulleys,  belts 
and  adjustments.  The  pipe  work  in  the  average  mill 
will  cost  from  $40  to  $45  a  ton.  Erecting  wooden 
tanks  costs  around  $12  per  M.  Reduction  works  con- 
structed wholly  of  steel  are  now  becoming  popular 
where  the  winters  are  not  too  severe.  Framework  of 
steel  can  be  erected  for  $12  to  $15  a  ton  by  contract. 
A  good  contractor  with  a  crew  of  construction  men 
will  make  money  at  these  figures.  However,  the 
amateur  will  do  well  if  he  shades  the  figures  at  all. 

Recently  the  construction  of  a  50-ton  combination 
concentrating  and  cyanide  plant  came  under  the 
writer's  notice.  The  contract  was  taken  for  just  a 
little  under  $30  per  M.,  and  the  same  price  a  ton  for 
machinery  erection,  which  also  included  all  founda- 
tions and  concrete  work.  The  total  cost  of  the  mill 
was  around  $30,000,  but  it  is  just  under  a  finished  pro- 
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Fig.  1.— Curve  showing  effect  of  grade  on  hauling  costs  in  mill  construction. 

duct  in  every  way  and  is  bound  to  give  considerable 
trouble  that  will  eventually  cost  more,  not  consider- 
ing delays,  than  the  extra  thousand  or  so  dollars  it 
would  have  taken  to  make  it  a  finished  mill  in  the 
first  place. 

Small  items  are  important  and  there  are  a  num- 
ber of  them.  Considerable  timber  is  required  for  stag- 
ing and  a  number  of  unavoidable  losses  must  be  al- 
lowed for.  The  building  should  be  painted,  fire  pro- 
tection and  heating  arranged  for  and  office  and  labora- 
tory equipment  bought. 

Cost  of  Making  Alterations 
The  expense  of  the  breaking-in  period  and  the 
necessary  alterations  are  often  overlooked.  Here  we 
have  the  personal  equation  entering.  It  is  a  bet  by  the 
designer  and  constructor  on  his  own  ability.  It  is 
a  good  idea  to  allow  10  per  cent,  of  the  total  cost  for 
possible  changes,  while  any  excess  is  often  useful  to 
cover  the  expense  of  unavoidable  delays.  The  writer 
has  in  mind  two  mills,  designed  by  two  well-known 
metallurgists,  where  the  starting  up  period  in  one  case 
took  five  per  cent,  of  the  total  expenditure  and  15  per 
cent,  in  the  other.  The  operator  has  a  problem  dif- 
ferent from  that  of  the  man  who  follows  construction 
only.    When  the  former  designs  and  constructs  a  mill 
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he  must  worry  through  the  breaking-in  period  and 
come  out  with  a  mill  that  is  satisfactory  in  every  way. 
On  the  other  hand,  the  construction  man  generally  has 
a  contract  and  his  responsibility  ends  by  turning  over 
a  mill  that  is  up  to  specifications,  which  may  mean  a 
good  mill  or  a  very  poor  one  from  the  operator's  stand- 
point. 

Difficulties  of  Winter  Construction 

In  the  northern  United  States  winter  work  is  a 
tough  undertaking  at  its  best  and  should  be  avoided 
if  possible.  With  an  average  winter  the  excess  cost 
will  easily  foot  up  to  33  per  cent,  of  the  total  labor 
expenditure.  With  an  open,  mild  winter  these  figures 
are  high,  but  with  a  cold,  snowy  winter  they  may  easi- 
ly reach  fifty  per  cent.  Concrete  work  often  costs  35 
per  cent,  more,  as  complete  arrangements  must  be 
made  for  heating  and  protecting  against  frost  until 
after  the  preliminary  set.  After  twelve  hours,  freez- 
ing can  only  retard  the  final  set,  but  cannot  injure 
the  concrete. 

A  brief  description  of  methods  used  in  a  winter 
concrete  job  should  be  of  interest.  A  steam  coil  12 
X  12  ft.  was  made  out  of  2-in.  pipe  spaced  1  ft.  apart, 
and  perforated  every  6  ins.  with  3/16-in.  holes.  This 
made  it  possible  to  keep  plenty  of  broken  rock  heated 
ahead  of  the  mixer.  Barrels  were  arranged  on  the 
mixer  platform  so  that  the  water  could  be  heated  to 
the  boiling  point  with  steam.  A  10  per  cent,  salt  solu- 
tion was  made,  which  is  no  way  seemed  to  damage  the 
concrete.  The  sand  was  not  heated.  Live  steam  was 
turned  into  the  forms  before  pouring,  sufficient  time 
being  allowed  to  draw  the  frost  a  few  inches.  Targe 
forms  were  simply  well  covered  with  canvas  after 
filling;  the  concrete  remained  above  the  freezing  point 
for  a  couple  of  days  even  in  the  coldest  weather.  Small 
forms  were  protected  by  steam  hose  and  fires  for  12 
hours.  Calcium  chloride  is  probably  better  than  so- 
dium chloride,  since  its  solution  freezes  at  a  lower  tem- 
perature and  it  also  increases  the  waterproof  quality 
of  the  concrete.  It  has  been  proven  that  concrete  with 
2  per  cent,  of  calcium  chloride  gives  the  best  resist- 
ance. More  than  2  per  cent,  of  it  unduly  increases 
the-  speed  of  setting  and  weakens  the  concrete.  Since 
from  10  to  15  per  cent,  of  water  is  used  in  mixing 
concrete,  a  2  per  cent,  mix  would  be  given  by  using 
a  15  or  20  per  cent,  solution.  A  20  per  cent,  sodium- 
chloride  solution  freezes  at  about  7  degs.  F.,  while 
a  20  per  cent,  calcium-chloride  solution  will  not  freeze 
until  it  reaches  about  the  zero  mark. 

On  a  winter  job  of  any  size  an  inclosed  framing 
shed  will  pay  for  itself  many  times  over.  It  is  not 
only  useful  during  the  framing  period,  but  is  a  happy 
addition  on  a  bitter  cold  day  during  the  erecting  per- 
iod when  the  carpenters  would  otherwise  have  to  be 
laid  ofif.  There  are  always  launders,  doors,  plate  beds, 
and  a  multitude  of  small  things  that  they  can  work  at 
under  protection  from  the  weather.  When  the  mill  is 
finally  under  cover  it  can  be  kept  comfortable  and  the 
work  will  go  on  much  more  efficiently. 

Remodelling  Old  Mills 
Remodelling  old  mills  is  in  a  class  by  itself  and 
each  case  presents  a  special  problem  depending  upon 
the  extent  of  the  work  and  the  condition  of  the  mill. 
Like  a  new  mill  the  cost  of  excavating,  concrete,  ma- 
chinery, etc.,  can  be  rather  accurately  figured  on,  but 
the  amount  of  hardware  and  lumber  that  can  be  used 
again  and  the  amount  of  new  material  required  is 
often  misleading.  The  carpenter  work  and  assembling 
of  machinery  will  generally  cost  twice  as  much  as  in 


a  new  plant.     It  is  a  tearing  down  and  building  up 
process  that  no  rules  can  be  given  for. 

General  Comment 

The  main  causes  for  underestimates  are : 

Guess  work,  lack  of  good  organization,  false  econ- 
omy, omissions  and  change  of  plans,  neglect  of  pre- 
liminary work,  too  much  reliance  placed  on  general 
figures,  and  inefficiency  of  labor  resulting  from  sur- 
roundings. Under  unavoidable  circumstances  may  be 
mentioned  unexpected  strikes  or  inefficient  labor,  bad- 
weather  delays  and  the  failure  of  railroads  or  supply 
houses  to  deliver  material  as  expected. 

Any  reputable  machine  house  will  give  valuable 
information.  Nearly  all  have  one  or  more  experienced 
engineers  and  will  gladly  go  into  all  details  with  the 
buyer.  It  is  a  mistaken  idea  to  think  that  they  let 
their  responsibility  end  with  the  last  car  of  machin- 
ery that  leaves  their  plant.  This  is  far  from  being  the 
truth,  as  the  writer  knows  through  personal  experi- 
ence that  they  will  go  to  considerable  expenditure  of 
time  and  money  to  start  a  plant  right  or  to  give  sound 
advice  at  any  time.  There  are  plenty  of  would-be 
metallurgists  who  are  always  willing  to  build  a  plant 
for  half  the  bid  of  a  reputable  house,  but  without 
exception  they  are  a  most  expensive  "economy."  This 
also  applies  to  the  manufacturer  of  untested  goods. 
Almost  without  exception  a  small  mining  company 
cannot  afford  to  experiment  with  such  things.  If  there 
is  merit  in  the  innovation  the  larger  companies  will 
soon  pick  it  up  and  demonstrate  it. 

While  realizing  that  these  figures  are  subject,  to 
a  certain  extent,  to  the  criticism  of  experienced  con- 
struction engineers,  they  are  given  with  the  hope 
that  they  may  be  useful  to  some  operator  who  finds 
himself  up  against  a  mill-construction  job.  If  the 
plans  are  followed,  a  good  organization  maintained, 
and  efficient  labor  secured,  the  figures  will  be'  found 
a,  little  higher  than  actual  costs.  Mill  construction 
is  by  no  means  an  easy  science,  but  experience  will 
give  every  one  his  own  empiric  formulas  upon  which 
he  can  bank.  Sectionalized  machinery  for  mule-back 
haulage  cannot  be  erected  at  these  prices. 

The  foregoing  data  were  taken  from  a  paper  by 
Harry  T.  Curran,  in  Engineering  and  Contracting. 


AMONG  the  most  intricate  problems  for  states- 
men to  settle  arising  out  of  the  course  of  the 
present  war  is  finding  out  adequate  measures 
with  which  to  meet  injustice  done,  observes 
the  London  Builder.  The  German  Government  ap- 
parently has  no  regard  for  the  private  property  of  its 
enemies,  and  has  removed  the  plant  of  factories  in 
Northern  France  in  order  to  set  them  up  in  Germany. 
Are  the  Allies,  when  the  opportune  time  coines,  to 
follow  the  precedent  set,  and  are  private  German 
manufacturers  to  lose  their  plant  and  see  their  means 
of  livelihood  destroyed?  If  this  is  done,  such  acts  be- 
come sanctioned  by  international  use  as  part  of  the 
unwritten  codes  of  belligerents.  At  the  same  time,  it 
may  be  difficult  or  impossible  to  exact  reparation  in 
any  other  manner  from  a  country  exhausted  by  war. 
To  give  another  instance.  Belgian  prosperity  has  re- 
sulted partly  from  its  excellent  system  of  tramways 
arranged  to  facilitate  internal  traffic ;  and  the  German 
authorities  have  in  many  places  torn  up  the  rails  for 
military  ptn-poses  in  Russia.  This  affects  not  indi- 
viduals, as  in  the  instance  referred  to,  but  whole  com- 
mercial communities,  and  a  just  and  fitting  retribu- 
tion would  seem  to  be  to  replace  the  stolen  Belgian 
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rails  by  similar  materia!  from  Cologne  and  other  Ger- 
man centres.  If  a(Ic(|nate  crjmpensation  in  the  shape 
of  a  direct  indemnity  is  ini])ossil)lc,  wc  hope  it  will  be 
feasible  to  exact  an  etiiiivalent  in  kind  for  such  ruth- 


less acts  of  robbery  which  form  so  many  proofs  that 
Germany  has  separated  herself  from  I-'uropcan  civili- 
zation as  completely  as  though  she  belonged  to  some 

other  ))lanet. 


The  New  Strathcona  School,  Vancouver,  B.C. 


TUF.  latest  addition  to  Vancouver's  educational 
l)uil(linj;s  is  the  new  Strathcona  School,  at  the 
corner  of  Jackson  and  Pender  Streets.  The 
buildinp  is  of  reinforced  concrete  construction 
throujjliout.  The  exterior  walls  are  of  red  hydraulic 
pressed  brick  and  Iladdinpfton  Island  stone.  While 
the  Inuldinfj  was  beinf,^  erected  tests  were  made  of  the 
reinforced  concrete  floors.  Two  class-rooms  on  the 
ground  floor  were  selected,  and  each  was  weighted 
with  an  equal  test-load  of  56,700  pounds.  The  deflec- 
tion was  five  sixty-fourths  of  an  inch. 


&  Schultz,  excavation;  Bogardus,  W'ickens  &  Com- 
pany, plain  glass;  Vancouver  Stained  Glass  Com- 
pany, ornamental  glass;  J.  Wartman,  plastering; 
Cedar  Cove  Sash  &  Door  Company,  interior  trim  and 
cabinet  work ;  Lewis  &  Sills,  hardware ;  National  Iron 
Works,  ornamental  iron ;  Raecolith  Flooring  Com- 
pany, composition  floors,  halls  and  stairs;  Campbell 
&  Murray,  painting;  Barker  Cruse,  vacuum  system; 
Jarvis  Electric  Company,  electrical  work ;  W.  N. 
O'Neil,  tile  and  terrazzo;  Barr  &  Anderson,  plumbing; 
B.  C.  Sheet  Metal  Works,  metal  and  tin  worlc ;  Gawne 


streets,  Vancouver. 


The  building  is  constructed  upon  the  sixteen-room 
plan,  and,  while  it  contains  only  eight  rooins,  it  pre- 
sents an  absolutely  finished  appearance.  The  School 
Board  can  make  an  eight-room  addition  economically 
at  any  time. 

The  roof  is  covered  with  Portmadoc  slate.  The 
rooms  are  made  light  and  cheerful  by  the  largo  amoinit 
of  glass  in  the  building.  The  heating  and  ventilation 
are  the  Plenum  system  combined  with  a  mechanical 
system.  All  the  ducts  and  registers  were  calculated 
with  low  velocities  to  develop  two  thousand  cubic  feet 
of  air  per  occupant.  Special  attention  has  been  given 
to  air  difi'users  and  the  placing  of  registers,  so  that  a 
complete  diffusion  of  air  within  each  room  is  assured. 
Low  pressure  steam  is  used  as  a  mediutn  for  heating 
with  oil  fuel,  all  apparatus  being  automatically  con- 
trolled. 

The  total  cost  of  the  building  was  $81,700.  The 
contract  was  signed  in  July.  1904,  by  W.  S.  McDon- 
ald, whose  tender  was  $66,871.  A  separate  contract 
for  the  heating  and  ventilating  was  awarded  the  Cana- 
dian General  Fire  Extinguisher  Company  of  $14,405. 
The  following  firms  had  sub-contracts:    Dixon  Bros. 


&  Daly,  metal  air  ducts;  Downing  Bros.,  pipe  cover- 
ing ;  Fess  System  of  Canada,  oil  burning  plant. 


In  the  concourse  of  the  express  level  of  the  Grand 
Central  Station,  New  York,  the  old  City  Hall  of  that 
city  could  be  placed  with  28  ft.  to  spare  at  either  end 
and  1  ft.  clear  on  each  side.  The  top  of  the  .statue 
that  rested  on  the  dome  of  the  City  Hall  would  be 
about  15  ft.  under  the  ceiling.  The  number  of  passen- 
gers handled  annuallv  increased  from  15,750.000  in 
1W3  to  20.800.000  in  1911  and  to  23.600.000  in  1914. 
In  1905  982.000  cars  entered  and  left  the  station,  in 
1910  1,141,000.  in  1913  1.227.700.  and  in  1914  1.126.- 
000.  They  were,  respectively,  made  up  in  207.800 
trains  in  1905,  189,000  in  1910.  200.500  in  1913.  and 
182,500  in  1914.  The  decrease  in  the  number  of  trains 
is  due  to  more  cars  being  used  on  the  trains  in  con- 
sequence of  the  employment  of  heavier  electric  loco- 
motives, and  to  longer  multiple-unit  trains.  As  a  mat- 
ter of  interest  and  as  revealing  the  love  for  statistics 
to  be  found  in  the  United  States,  it  may  be  said  that 
in  1905  there  were  handled  1.716.000  pieces  of  bag- 
gage, in  1910   1,765,000,  and  1,804,000  in  1913. 
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Proper   Road  Location:   Its   Importance 

and   Effects 


By  William 

THE  purpose  of  a  highway  is  to  carry  traffic. 
The  traffic  will  naturally  vary  with  the  dis- 
trict which  is  producing  or  attracting  traffic; 
so  the  first  consideration  of  the  locator,  in 
the  broadest  sense,  will  be  the  district  to  be  served. 
It  may  be  said  that  the  districts  requiring  highways 
fall  naturally  into  three  classes,  which  may  be  desig- 
nated as  urban  or  residental  districts,  scenic  districts, 
and  agricultural  districts.  On  account  of  the  fact  that 
these  classes  necessarily  overlap  in  many  cases,  the 
distinctions  indicated  have  their  greatest  effect  upon 
the  location  of  highways,  rather  than  upon  the  details 
of  construction,  where  a  broad-gauge  general  policy 
is  to  be  followed  by  the  executive  charged  with  high- 
way administration. 

In  referring  to  urban  or  residential  districts,  I  have 
in  mind  the  suburban  areas  which  are  adjacent  to 
most  of  the  large  cities  of  this  country,  with  at  least 
a  fairly  "well-to-do"  population,  able  to  own  comfort- 
able homes  and  to  pay  for  the  extra  transportation  re- 
quired by  the  greater  distance  to  the  business  centres. 
Such  a  district  both  produces  and  attracts  traffic.  The 
original  development  of  such  districts  was  made  pos- 
sible by  the  electric  railway ;  the  highways  were  of 
secondary  importance.  Now  the  small  motor  vehicle 
has  become  the  important  factor  in  transportation, 
and  the  development  of  highways  has  become  of  first 
importance.  The  traffic  produced  by  such  a  district 
will  be  almost  exclusively  comparatively  light  passen- 
ger vehicles,  with  ample  power  to  climb  any  gradient 
even  up  to  20  per  cent.  The  hauling  which  the  dis- 
trict requires  will  be  confined  to  materials  for  the  con- 
struction of  new  residences  or  other  buildings,  and 
such  heavy  supplies  as  fuel.  The  locator  therefore 
will  have  as  his  first  consideration  what  may  be  called 
the  accessibility  of  the  highway,  and  safety  of  the 
traffic.  He  will  not  be  confined  to  a  narrow  range  of 
gradients,  but  will  endeavour  to  find  a  proper  middle 
ground  between  the  extremes  of  grade  and  cost  of 
construction.  In  locating  a  highway  for  the  residen- 
tial development  of  a  previously  unoccupied  district, 
the  engineer  has  his  greatest  opportunity.  The  proper 
location  will  involve  plans  for  connecting  drives  to 
the  main  artery;  consideration  of  the  future  require- 
ments of  the  community  for  sewerage  and  storm 
drains;  the  disposal  of  surface  water;  intersections  of 
existing  or  contemplated  railways ;  and  the  possibility 
of  snow  blockades  in  winter.  As  in  most  cases  the 
cost  of  such  a  highway  must  be  considered  an  eventual 
charge  upon  the  property  of  the  district,  the  choice  of 
proper  location  is  too  frequently  restricted  by  that 
cost;  but  the  attitude  of  the  public  toward  this  factor 
is  improving  with  the  increasing  demand  for  safety 
of  traffic. 

The  location  of  highways  into  scenic  districts 
brings  with  it  a  set  of  problems  which  are  pre-emin- 
ently of  an  engineering  nature.  The  purpose  of  such 
highways  is  to  afford  access  to  districts  of  natural 
beauty.  The  choice  of  routes  may  be  influenced  by 
the  existence  of  attractive  camping  grounds,  in  addi- 
tion to  the  principal  points  of  interest  which  are  to  be 
reached.     The  only   restrictions   placed   upon   the  en- 

*  state  Highway  Commissioner  of  Wasliington. 
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gineer  are  those  of  expense  and  safety  of  travel.  An- 
other consideration,  which  is  rapidly  becoming  of  first 
importance  with  the  extension  of  this  type  of  high- 
ways, is  the  cost  of  maintenance.  This  is  particularly 
true  in  the  mountains  of  the  Pacific  Coast,  where  con- 
ditions of  soil,  drainage,  and  snowfall  have  a  vital 
bearing  on  upkeep  costs.  Gradients  as  high  as  8  or 
10  per  cent,  may  be  utilized  in  order  to  keep  the  cost 
of  construction  within  reasonable  limits,  but  these 
gradients  should  be  reduced  on  sharp  curves  in  the 
interest  of  safety.  The  importance  and  eflfects  of  pro- 
per location  will  be  seen  in  the  resulting  popularity 
of  such  highways,  and  in  the  much  talked  of  develop- 
ment of  our  natural  resources. 

Problems  of  a  somewhat  diflferent  type  are  en- 
countered in  planning  highways  for  a  large  farming 
district  of  a  flat  or  only  gently  rolling  topography, 
where  the  farms  are  held  in  large  units  and  the  popu- 
lation is  scattered.  The  prevailing  systems  of  roads 
usually  follow  the  subdivisional  lines.  The  traffic  will 
be  heavy  at  certain  seasons  of  the  year  only.  On  ac- 
count of  local  prejudices,  it  is  often  very  difficult  to 
select  any  highway,  or  system  of  highways,  for  ex- 
tensive improvement.  With  existing  highways  on  the 
rectangular  system,  it  is  seen  that  a  farmer  living 
eight  miles  in  an  air  line  from  town,  may  have  to 
travel  from  nine  to  twelve  miles  along  the  section 
lines  to  reach  his  market.  The  ideal  system  for  such 
a  district  would  be  a  combination  of  the  rectangular 
method  with  diagonal  arteries  radiating  from  the  fnar- 
kets. 

Existing  roads  in  the  thickly  settled  agricultural 
and  industrial  districts  in  the  United  States  are  also 
frequently  laid  out  on  the  rectangular  system,  and  in 
addition  have  been  fenced  up  to  narrow  limits.  Such 
a  .system  can  not  often  be  used  to  best  serve  the  mod- 
ern requirements  of  the  entire  community,  especially 
in  a  district  devoted  to  truck  gardens  and  dairy  inter- 
ests, where  the  bulk  of  the  heavy  hauling  is  fairly 
constant  throughout  the  year.  The  location  of  a 
great  trunk  highway  through  such  a  district,  and  con- 
necting industrial  centres,  should  be  along  the  prin- 
ciples long  established  for  the  location  of  railways, 
with  the  modifications  due  to  the  permissible  max- 
imum gradients.  The  short-haul  transportation  of 
heavy  commodities  to  the  nearest  suitable  market  or 
point  of  rail  shipment  is  the  important  consideration. 
It  is  a  generally  accepted  rule  that  the  maximum  gra- 
dient of  such  highway  should  not  exceed  5  per  cent. ; 
and  curves  should  be  planned  to  aflford  a  sight  dis- 
tance— that  is,  the  greatest  distance  at  which  the 
drivers  of  two  approaching  vehicles  may  see  each 
other's  machines  along  the  road — of  not  less  than  250 
feet. 

In  a  country  of  rolling  topography,  with  frequent 
stream  crossings  and  railway  intersections,  the  route 
which  the  engineer  recognizes  as  the  best  location  will 
almost  invariably  cut  through  highly  developed  pro- 
pertyi  The  right  of  way  for  such  an  improvement 
will  usually  have  to  be  obtained  at  high  figures,  both 
in  the  value  of  land  taken,  and  in  damages  to  the  pro- 
perty thus  divided.  While  this  cost  often  seems  pro- 
hibitively high,  it  must  be  recognized  as  being  what 


I 


October  20,  1915 


THE    CONTRACT    RECORD 


ios» 


we  may  call  a  "cai)ital  charj^e."  Here  aj^ain  one  is 
struck  l)y  the  resemblance  between  the  fundamental 
principles  controlling^  the  location  of  a  railway  and 
those  which  shcjuld  control  the  location  of  a  }?reat 
industrial  highway.  While  it  may  be  somewhat  fool- 
hardy to  attempt  to  jiredict  future  developments  in 
short-haul  transi)ortation,  the  con<litions  which  have 
arisen  durinj^  the  past  six  years  may  indicate,  in  some 
measure,  what  may  be  expected ;  and  may  be  taken 
by  the  locator  as  his  guidinf^  considerations  in  select- 
inji^  a  route  for  a  new  highway  or  in  improving  the 
route  of  an  existing  highway.  In  the  same  way,  is  it 
not  true  that  the  development  of  the  great  railway  sys- 
tems may  afford  much  counsel  to  any  community  in 
])Uinning  the  size  of  the  financial  investment  that 
should  be  made  in  a  new  highway?  I  refer  particu- 
larly to  the  financial  investment  in  rights  of  way, 
grading  costs,  and  stream  crossings,  rather  than  to  the 
surface  structure  of  the  highway. 

This  brings  us  to  the  consideration  of  operating 
costs,  and  the  influence  that  these  costs  should  have 
in  the  locator's  selection  of  a  route.  There  are  very, 
few  published  data  on  the  actual  costs  of  motor  vehicle 
operation,  or  the  effects  of  grade  and  curvature  upon 
these  costs.  This  subject  should  be  a  fruitful  field 
for  investigation  l)y  our  highway  departments  and 
technical  schools.  However,  it  is  a  self-evident  fact 
that  more  power  is  required  to  move  a  motor  truck 
up  a  5  per  cent,  grade  than  over  a  level  grade,  or  even 
one  of  2  or  3  per  cent.  Also,  it  is  probable  that  every 
person  who  has  driven  a  motor  car  has  noticed  that 
a  curve  in  the  road  on  a  5  per  cent,  grade  will  very 
appreciably  increase  the  amount  of  power  required  to 
climb  that  gradient  as  compared  to  the  power  required 
to  climb  a  similar  gradient  on  a  tangent.  As  the  num- 
ber of  vehicle  units  increase,  it  must  be  evident  that 
operating  costs  become  of  more  and  more  importance 
in  the  matters  which  the  highway  locator  has  to  con- 
sider. 

To  any  person  wlio  thinks  that  the  effects  of  grade 
and  curvature  on  operating  costs  may  be  disregarded 
by  the  locating  engineer  in  planning  a  highway  of  the 
type  referred  to,  as  being  too  finely  drawn  for  present 
consideration,  I  wish  to  cite  certain  conditions  which 
have  developed  in  many  sections  of  the  Pacific  Coast 
in  recent  years.  No  doubt  similar  conditions  exist  in 
all  i)arts  of  the  country,  but  I  refer  specifically  to  the 
Pacific  Coast  on  account  of  per.sonal  observation  of 
these  conditions.  We  have  many  fertile  valleys,  cap- 
able of  intense  cultivation,  which  are  closely  settled, 
at  least  in  the  vicinity  of  the  larger  cities.  These  dis- 
tricts produce  large  quantities  of  vegetables,  fruits, 
and  dairy  products — all  commodities  requiring  prompt 
trans]K)rtation  throughout  the  year.  In  i)ast  years 
these  commodities  have  been  hauled  by  the  electric 
railways.  Following  the  construction  of  improved 
highways,  or  at  least  improved  surfaces,  there  has 
grown  a  formidable  system  of  motor  vehicle  trans- 
l)ortation,  carrying  both  freight  and  passenger  traffic. 
In  handling  freiglit,  these  motor  vehicles  collect  pro- 
duce practically  at  the  farmer's  gate,  and  deliver  it  to 
the  door,  of  the  commission  house  or  butter  factory  in 
the  city,  at  the  same  freiglit  tariff  formerly  paid  to 
the  railways,  and  with  the  elimination  of  the  drayage 
charges  at  either  end  of  the  haul.  A  similar  condition 
exists  in  the  short-haul  transportation  of  passenger.s. 
There  have  been  placed  in  profitable  operation  many 
lines  of  large  capacity  ]iassenger  automobiles,  whicli 
pass  close  to  the  farmer's  door,  and  which  will  carry 
him  to  town  quickly  and  conveniently,  and  at  a  re- 


duced rate  over  the  former  passenger  tariffs  on  the 
electric  or  steam  railway  lines.  Prribably  no  better 
example  could  be  found  of  the  truth  that  increased 
convenience  in  transportation  will  result  in  increased 
volume  of  transportation.  This  increased  traffic  in 
turn  has  produced  more  problems  for  the  highway  offi- 
cials and  locators.  The  highway  that  was  built  a  few 
years  ago,  with  the  grades  and  curvature  that  seemed 
to  the  locator  to  be  justified  by  existing  traffic  con- 
ditions and  topographic  obstacles,  is  now  intolerably 
crooked,  and  the  grades  are  too  steep. 

These  conditions  have  been  evident  for  some  time 
to  those  officials  charged  with  highway  maintenance; 
at  least  we  have  heard  the  most  about  them  from  such 
officials  through  the  medium  of  the  technical  press 
and  from  the  platforms  of  association  meetings  and 


How  Did  You  Die? 

Did  you  tackle  that  trouble  that  came  your  way 

With  a  resolute  heart  and  cheerful? 
Or  hide  your  face  from  the  light  of  day 

With   craven   soul  and   fearful? 
Oh,  a  trouble's  a  ton,  or  a  trouble's  an  ounce. 

Or  a  trouble  is  what  you  make  it, 
And  it  isn't  the  fact  you're  hurt  that  counts. 

But  only,  how  did  you  take  it? 

You  are  beaten  to  earth?    Well,  well,  what's  that? 

Come  up  with  a  smiling  face. 
It's  nothing  against  you  to  fall  down   flat. 

But  to  lie  there — that's  disgrace. 
The  harder  you're  thrown,  why  the   higher  you 
bounce; 

Be  proud  of  your  blackened  eye! 
It  isn't  the  fact  that  you're  licked  that  counts; 

It's   how   did   you   fight — and   why? 

.\nd  though  you  be  done  to  the  de^ath,  what  then? 

If  you  battled  the  best  you  could. 
If  you  played  your  part  in  the  world  of  men. 

Why,  the  Critic  will  call  it  good. 
Death    comes   with    a    crawl,    or   comes    with    a 
pounce, 

And  whether  he's  slow  or  spry. 
It  isn't  the  fact  that  you're  dead  that  counts. 

But  only,   how  did  you  die? 

— Edmund  Vance  Cooke. 


conventions.  Is  it  not  probable  that  at  some  not  far 
distant  time  we  shall  begin  to  hear  from  the  owners 
of  motor  vehicles  about  the  cost  of  operation? 

On  going  into  this  subject,  the  engineer  finds  that 
the  proper  location  of  the  heavy-traffic,  year-around 
highway  involves  consideration  of  factors  which  have 
long  been  prime  essentials  in  the  best  railway  loca- 
tion, but  which  have  not  i)een  supposed  to  be  worth 
taking  into  account  in  planning  a  highway.  .Among 
these  factors  may  be  cited,  in  addition  to  the  matters  of 
grade  and  curvature  already  mentioned,  the  necessity 
for  stopping  and  starting  heavy  motor  trucks  to  pick 
up  and  discharge  freight  and  pas.scngcrs ;  intersec- 
tions with  cross-roads  where  the  average  speed  mav 
not  lie  maintained ;  and  the  necessity  for  widening 
of  the  traveled  way  as  the  volume  of  traffic  increases. 
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System  in  Highway  Accounting 

By  S.  D.  Gilbert* 

THE  first  essential  in  building  up  a  system  of 
highway  accounting  is  a  thorough  and  com- 
prehensive knowledge  of  what  is  to  be  accom- 
plished, together  with  a  complete  understand- 
ing of  the  laws  governing  the  work  and  its  adapta- 
l)ility  to  them.  The  assistance  of  expert  accounting 
knowledge  to  build  the  framework  of  such  a  system 
may  be  used  to  advantage,  but  as  the  system  is  ap- 
plied to  the  work  in  its  operation,  if  it  is  to  be  prac- 
tical and  produce  the  best  results,  it  must  be  made 
adaptable  by  actual  application,  and  unless  it  is,  it  is 
not  possible  to  estimate  the  disadvantage.  The  sys- 
tem must  not  only  meet  the  requirements  of  the  de- 
partment, but  also  must  be  in  unity  and  work 
smoothly  with  the  accounting  department  of  the  state 
comptroller,  where  the  final  audit  is  had.  Every  de- 
partment will  have  a  large  number  of  live  appropria- 
tions at  one  time,  from  which  expenditures  are  being 
made,  and  unless  the  accounting  system  of  the  depart- 
ment is  in  close  relation  to  that  of  the  comptroller, 
confusion  and  error  are  bound  to  follow. 

The  individual  highway  account  should  begin  with 
the  initial  survey  and  should  show  the  identity  of  the 
highway  by  name  or  number,  preferably  both ;  the 
country  and  town  wherein  located ;  its  length ;  the 
type  of  construction ;  the  date  of  the  contract ;  the 
amount,  and  the  contractor's  name ;  if  a  country  road, 
the  i)ercentage  to  be  paid  by  the  state  and  by  the 
county.  As  the  account  progresses  it  should  show 
the  cost  of  engineering  and  advertising;  amounts  paid 
to  the  contractor  and  from  what  source  or  appropria- 
tion ;  and  when  finished,  the  final  distribution  of  cost 
between  the  state,  county,  town,  or  city.  On  account 
of  construction  being  carried  on  under  contract  in 
most  cases,  the  construction  accounting  cannot  give 
as  much  detail  of  the  highway  history  as  the  mainten- 
ance and  repair  accounting.  The  original  specifica- 
tion of  the  highway  and  the  monthly  estimates  which 
are  paid  on  it,  however,  will  furnish  the  information 
in  the  detail  necessary  to  complete  the  construction 
history. 

In  maintenance  and  repair  accounting,  greater  de- 
tail can  be  had  and  should  be  required,  for  the  reason 
that  this  work  is  not  as  uniform  as  construction  and 
shows  a  wide  variation  both  as  to  cost  and  as  to  type 
of  work  from  year  to  year,  so  that  this  branch  of  ac- 
counting should  give  every  possible  detail  of  mainten- 
ance work  on  a  highway  in  order  to  provide  intelligent 
information  in  the  future.  This,  of  course,  must  neces- 
sarily be  based  upon  the  requirements  of  the  depart- 
ment. Some  of  th*e  subdivisions  which  should  appear 
in  the  maintenance  accounting  of  a  highway,  which 
are  descriptive  of  the  work  done,  are  the  following: 

Whether  the  highway  is  a  state  or  county  highway ; 

Its  name  and  number; 

The  county  and  town  within  which  it  is  located ; 

A  sub-division  of  disbursements  under  the  head- 
ings:— Improvements;  Resurfacing;  Engineering  and 
inspection ;  Ordinary  repairs  to  highway  surface ;  La- 
bour or  material;  Cleaning  macadam;  Trimming 
shoulders;  Opening  ditches;  Repairs  to  paving;  Oil — 
Cost  of  spreading  and  applying — Material  for  cover- 
ing; Repairs  to  guard  rail;  Repairs  to  concrete ;  Tools 
and  plant;  Patrol,  if  a  patrol  system  is  employed;  Ex- 
traordinary repairs. 

To  these  suggested  subdivisions  others  could  be  ad- 

♦  Auditor,  New  York  State  Highway  Commisaion. 


ded  as  found  necessary,  which  will  give  the  desired  de- 
tail as  to  the  important  items  of  cost,  with  the  result 
that  from  year  to  year  a  comprehensive  analysis  of 
maintenance  and  repair  work  is  being  constructed  that 
not  only  applies  to  the  whole  system,  but  to  the  indi- 
vidual road,  which  is  most  important. 

All  construction  eventually  resolves  itself  into  main- 
tenance and  repair,  and  unless  a  state  continues  to 
make  appropriations  for  construction,  construction  ac- 
counting gradually  disappears,  and  with  its  disappear- 
ance maintenance  and  repair  accounting  increases  in 
proportion  and  remains,  as  it  is  not  conceivable  that 
a  state  will  abandon  its  investment  in  good  roads,  and 
it  therefore  must  continue  to  make  appropriations  for 
their  maintenance  and  repair.  In  order  that  this  main- 
tenance and  repair  may  be  carried  on  economically 
and  intelligently,  the  work  of  previous  years  must  be 
thoroughly  reviewed  as  to  the  type  of  work  which 
was  done  and  its  cost  as  related  to  the  individual  road, 
so  that  the  type  of  work  may  either  be  continued  from 
year  to  year,  or  changed  according  to  its  efficiency. 
In  no  other  way  can  this  information  be  obtained  ex- 
cept from  a  properly  analyzed  and  accurately  prepared 
accounting  which  will  give  the  intelligible  information 
necessary,  and  which,  if  it  is  available,  will  result  in 
saving  the  state  large  amounts  of  money  by  avoiding 
those  types  of  work  which  have  proved  themselves  in- 
efficient and  expensive. 

It  is  extremely  easy  to  get  information  from  the 
usual  accounting  as  regards  the  whole  situation  of  dis- 
bursements. It  could  easily  be  shown  that  the  main- 
tenance and  repair  of  a  certain  highway  for  a  certain 
year  costs  a  certain  amount  of  money,  but  unless  the 
account  has  been  built  up  from  day  to  day  in  the 
manner  suggested  above,  it  will  be  very  difificult  at 
some  time  in  the  future  to  find  out  just  what  kind  of 
work  was  done  on  the  individual  highway,  what,  the 
analysis  of  its  cost  is,  and  whether  from  this  analysis 
the  service  received  from  the  type  of  work  indicated 
warrants  its  continuation. 

It  is  my  experience  that  the  most  adaptable  method 
of  supporting  this  suggested  accounting  is  that  of 
voucher  payments,  so  that  the  voucher  representing 
each  individual  payment  will  show  the  complete  dis- 
tribution of  that  payment  to  the  different  items  enter- 
ing into  the  account.  When  the  voucher  is  entered, 
the  distribution  is  made,  and  it  is  completely  absorbed, 
with  the  result  that  the  account  shows  the  analysis  of 
the  disbursements  and  is  supported  directly  by  the 
voucher  in  the  file. 

By  using  the  voucher  system  a  great  deal  of  detail 
is  avoided,  and  I  would  strongly  advise  that  the  keep- 
ing of  personal  and  merchandise  accounts  should  be 
omitted,  as  in  highway  accounting  it  is  not  imperative 
as  to  how  much  material  has  been  purchased  from  a 
firm  or  individual,  but  it  is  important  as  to  how  much 
the  material  cost  on  a  certain  highway.  If  the  total 
purchased  is  desired  at  any  time,  it  can  easily  be  ar- 
rived at  from  the  vouchers  in  the  files,  which  show 
all  individual  payments.  By  doing  this  a  large  amount 
of  useless  bookkeeping  can  be  avoided  and  better  re- 
sults obtained. 

In  devising  a  system  of  accounting  it  is  impossible 
to  foresee  the  demands  which  will  be  made  upon  it 
in  the  future  for  information  and  the  tests  to  which 
it  will  be  put.  The  only  protection,  which  a  depart- 
ment can  have,  is  that  the  accounting  system  should 
be  built  up  from  the  first  with  the  view  of  giving  the 
public  as  complete  information  as  possible  and  in  as 
great  detail  as  is  practicable  for  the  purpose.     If  this 
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is  done,  when  the  test  comes  it  can  be  met  promptly 
and  accurately. 

No  system  can  be  outlined  completely  at  the  begin- 
ning, for  the  reason  that  the  details  of  the  work  con- 
stantly change,  and  the  system  in  order  to  be  prac- 
tical and  up_-to-date  must  change  with  it  and  adajit 
itself  to  it.  By  all  means  avoid  ruts.  Because  certain 
featiu'es  of  the  system  were  adaptable  last  year,  it 
does  not  necessarily  follow  that  they  will  be  this  year. 
Anticipate  what  the  work  requires  and  meet  these  re- 
quirements promptly. 


Mortar  Joint  Laid  with  Canvas  Band 
in  Wet  Trench 

By  D.  H.  Fleming* 

THE  canvas  band  and   the  method  of  using  it 
shown    in    the    accompanying  drawing  have 
enabled  good  cement-mortar  joints  to  be  made 
in  sewer  pipe  laid  in  wet  trenches.    The  stout 
canvas  band  is  a  few  inches  longer  than  the  circum- 
ference of  the  bell  of  the  pipe,  and  is  of  sufficient  width 
to  completely  envelop  the  bell  and  its  mortar  joint.    A 


Cement  Mortar^ 

Canvas  Band-^  

•■Wire  Tie 


Ready  for 
Inserting  Spigot 


Canvas 
Bond 


Canvas  band  protects  cement  ioint 

small  pliable  wire  is  inserted  between  the  double 
stitching  along  each  edge,  and  is  looped  at  each  end 
to  avoid  its  coming  out.  The  band  is  fastened  around 
the  bell  of  the  last  pipe  laid  by  twisting  up  one  of 
these  wires.  This  is  done  with  each  section  of  pipe 
before  lowering  it  into  the  trench.  The  joint  is  made 
in  the  usual  manner  with  the  gasket  and  cement-mor- 
tar, the  lower  half  of  the  canvas  band  being  filled  with 
mortar  as  well  as  the  invert  of  the  bell.  After  the 
spigot  end  of  the  next  length  of  pipe  is  in  place,  the 
second  wire  tie  is  fastened  around  it.  This  draws  the 
band  up  tight  around  the  joint,  and  prevents  water  in 
the  trench  from  washing  the  cement  out  of  the  mor- 
tar joint. 

The  joint  protector  is  not  withdrawn,  but  remains 
as  a  permanent  part  of  the  construction.     It  was  de- 

*  AsBistant  City  Elngineor.  St.  Catharinaii,  Ont. 


vised  and  used  with  great  success  by  Mr.  E.  R.  Gray, 
at  the  time  he  was  District  Engineer  in  the  Sewer  Sec- 
tion of  the  Department  of  Works,  Toronto.  Mr.  Gray 
is  now  Chief  Assistant  City  Engineer  of  Hamilton. — 
Engineering  Record. 


The  Uses  of  Slate 

IN  a  recent  contribution  to  Stone,  Mr.  J.  S.  Grasby, 
the  well-known  geologist,  discusses  the  uses  of 
slate.  He  says  that  most  people  have  the  im- 
pression that  it  is  used  wholly  for  roofing,  but  this 
is,  of  course,  wrong.  He  classifies  it  according  to  its 
use  for  roofing,  structural  or  electrical  purposes.  That 
used  for  the  last  two  purposes  is  in  the  form  of  slates 
varying  from  a  little  more  than  the  thickness  of  ordin- 
ary roofing  slate  to  an  inch  or  several  inches  and  more 
in  thickness.  "The  reason  why  the  superiority  of  slate 
is  not  more  widely  known,"  says  the  writer,  "is  be- 
cause the  slate  operators  are  not  nearly  so  progressive 
in  the  matter  of  advertising  as  they  ought  to  be." 

After  entering  into  the  advantages  of  slate  as  a 
roofer,  its  durability,  non-inflammability,  resistance  to 
fire  and  lightning,  its  cheapness  compared  with  arti- 
ficial roofings,  the  writer  discusses  its  increasing  use 
for  structural  purposes.  Milled  slate  is  used  in  large 
quantities  in  a  large  proportion  of  up-to-date  modern 
buildings  for  stair-treads,  hearths,  mantels,  floors,  flag- 
ging, base  boards,  lavatory,  fire-proof  partitions,  etc. 
The  demand  for  these  purposes  is  not  only  due  to  its 
durability,  strength  and  cheapness,  but  because  its 
substitution  for  wood-work  diminishes  liability  to  fire 
and  results  in  reduced  insurance  rates. 

Besides  the  uses  enumerated  above,  it  is  in  demand 
for  laundry-tubs,  kitchen  sinks,  well  and  chimney  caps, 
school  slates,  vats,  school  blackboards,  billiard  tables, 
laboratory  and  kitchen  taps,  flour-bins,  dough  troughs 
for  bakeries,  sanitary  ware,  refrigerator  shelves,  trim- 
mings, etc.  It  is  also  used  for  tombstones,  grave  lin- 
ings, vaults  and  memorial  tablets. 

Still  another  use  of  structural  slate  is  for  the  pro- 
duction of  imitation  marble.  This  marmorisation  is 
accomplished  by  applying  a  porcelaneous  glaze  rang- 
ing from  uniform  white  or  tinted  to  being  streaked 
with  suitable  pigment  in  imitation  of  various  colours 
and  patterns  characterizing  marbles.  This  product  is 
said  to  be  superior  to  the  genuine  thing  itself  because 
of  its  greater  tensile  strength,  its  property  of  being 
non-stainable  and  its  capacity  for  high  polish.  It  is, 
of  course,  much  cheaper  than  marble,  and  where  econ- 
omy is  desirable,  is  an  excellent  substitute  for  it. 

Electrical  companies  use  a  great  amount  of  slate, 
for  its  superiority  over  other  materials  for  use  as 
switchboards  and  other  electrical  purposes  is  every- 
where recognized.  For  it  to  be  effective,  however,  is 
must  contain  little  magnetite,  and  the  slabs  and  pieces 
used  must  be  free  from  metallic  veins.  A  slate  uni- 
form in  colour  is  preferred  and  it  should  be  capable 
of  being  drilled  or  sawn  without  scaling  off.  The 
presence  of  magnetite  greatly  lowers  the  insulating 
value  of  slate,  and  the  presence  of  a  high  percentage 
of  this  mineral  excludes  slate  from  use  for  electrical 
purposes. 


A  Pennsylvania  firm  constructed  several  hundred 
ovens  in  1910,  using  coke  breeze  as  an  aggregate.  This 
work  is  reported  as  satisfactory,  although  the  company 
claims  that  concrete  made  with  coke  breeze  should  not 
be  placed  too  near  the  heat,  as  the  coke  has  a  tend- 
ency to  burn  out  and  disintegrate  the  concrete. 
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Mr.  VV.  B.  Redfern,  Town  Engineer  of  Steelton,  Ont., 
has  resigned. 

Mr.  T.  R.  Case  has  been  appointed  Assistant  General 
Manager   of   Steel   and    Radiation,    Limited,   Toronto. 

Mr.  H.  B.  Sims,  of  the  British  Columbia  division  of  the 
C.  P.  R.  engineering  staflf,  has  obtained  a  commission  in  the 
Canadian   Railway   Construction   Corps. 

Mr.  C.  H.  Fullerton,  of  New  Liskeard,  has  been  ap- 
pointed Superintendent  of  Colonization  Roads  in  Ontario — 
an  office  formerly  held  by  Major  W.  H.  Bennett,  who  was 
killed  at  St.  Julien. 

Pro  Patria 

MAJOR  Thomas  C.  Irving,  Junr.,  of  Toronto — known 
to  a  wide  circle  of  friends  as  "Tommy"  Irving — 
left  the  Queen  City  on  the  outbreak  of  war  in 
command  of  the  Second  Field  Company  of  the 
Canadian  Engineers.  For  some  time  now  he  has  been  serv- 
ing His  Majesty  "somewhere  in  France,"  and  it  is  gratifying 
to  be  able  to  report  that,  while  the  name  of  his  unit  has 
appeared  quite  frequently  in  the  casualty  list,  he  himself  has 


Major  T.  C.  Irving,  Junr. 

come  through  safely  so  far.  It  was  known  some  time  ago 
that  he  had  been  recommended  for  his  Majority,  and  a  cable 
confirming  the  step  in   rank   has  just  beeii  received. 

"Tommy"  Irving  fitted  himself  for  the  complex  duties 
of  active  service  by  a  varied  experience  in  professional  and 
business  life.  He  received  his  technical  education  at  the 
Faculty  of  Applied  Science  of  the  University  of  Toronto  and 
in  the  Engineering  Department  of  McGill  University.  Pre- 
viously he  had  spent  some  years  with  F.  H.  Clergue  at  Sault 
Ste.  Marie  during  the  construction  of  the  Algoma  Centra! 
Railway. 

With  his  varied  experience  Major  Irving  returned  to 
Toronto  and  organized  the  Standard  Inspection  Bureau, 
which  later  became  amalgamated  with  the  old  firm  of  Robert 
W.  Hunt  &  Company,  Chicago.  Major  Irving  became  Vice- 
President  and  Manager  of  the  new  company.  Latterly  he 
had  interested  himself  actively  in  the  problem  of  electric 
smelting.  Plaving  organized  the  Moffat-Irving  Steel  Works, 
Limited,  he  erected  a  new  type  of  electric  furnace,  which  has 
now  been  in  successful  operation  for  two  years.  Volunteer- 
ing for  active  service  at  the  outbreak  of  the  war,  he  had  to 


postpone  important  experiments  which  may  be  of  revolu- 
tionary interest  in  steel-making. 

That  Major  Irving's  activities  were  not  restricted  to  his 
own  personal  undertakings  is  well  known:  he  was  always 
ready  to  identify  himself  with  matters  looking  to  the  ad- 
vancement of  his  profession — in  which  respect  the  Canadian 
Society  of   Civil   Engineers  is  considerably  indebted   to  him. 

Major  Irving  is  one  of  the  three  sons  of  Mr.  T.  C.  Irving, 
Senr.,  General  Manager  of  Bradstreets.  All  three  are  with 
the  Colours.  The  other  two  are  Pte.  W.  P.  Irving,  of  the 
:!rd  Battalion  of  the  First  Infantry  Brigade,  and  Gunner  H. 
G.  Irving,  of  the  Ammunition  Column,  3rd  Artillery  Brigade 
— both  of  whom,  like  their  brother,  went  away  with  the  first 
contingent. 


The  late  Sir  Sandford  Fleming  left  an  estate  valued  at 
$238,534. 

Mr.  W.  A.  Adam,  of  the  Lethbridge  city  engineering 
staflf,  has  been  gazetted  a  provisional  lieutenant  in  the  Fourth 
Field  Company,  Canadian  Engineers. 

Mr.  H.  C.  Leverick  was  re-elected  Chairman,  and  Mr. 
H.  D.  Mathias  Secretary,  at  the  annual  meeting  of  the  Re- 
gina  Branch  of  the  Society  of  Sanitary  Engineers  of  West- 
ern Canada. 

Mr.  W.  H.  Boughner,  of  St.  Thomas,  has  obtained  an 
appointment  on  the  engineering  staff  of  the  city  of  Port 
Arthur  at  a  salary  of  $3,500.  Mr.  Boughner  is  a  native  of 
St.  Thomas,  and  a  graduate  of  Queen's  University. 

An  illustrious  name  to  be  added  to  the  honour  roll  of 
engineers  who  have  given  up  their  lives  in  the  war  is  Lieut. 
Raymond  Lodge,  son  of  Sir  Oliver  Lodge.  The  late  Lieut. 
Lodge  held  a  commission  in  the  South  Lancashire  Regi- 
ment, and  was  killed  recently  in  Flanders.  He  was  twenty- 
six  years  of  age. 

Mr.  Allen  Hazen,  the  well-known  New  York  consulting 
engineer,  was  a  recent  visitor  to  Victoria,  B.  C.  Mr.  Hazen 
was  accompanied  by  Mr.  Nelson  Baker,  of  the  editorial  "staff 
of  the  Engineering  News,  and  Mr.  J.  Elliott,  engineer  of  the 
Spring  Valley  Water  Company.  The  party  had  been  in  San 
I'rancisco  on  consulting  work  in  regard  to  the  water  supply. 


'    Regina  Engineering  Society 

At  the  fifth  annual  meeting  of  the  Regina  Engineering 
Society,  held  recently,  it  was  decided  to  amalgamate  that 
body  with  the  Regina  Branch  of  the  Canadian  Society  of 
Civil  Engineers.  Officers  were  elected  as  usual,  Mr.  L.  A. 
Thornton  becoming  President;  Mr.  R.  M.  Blackburn,  Vice- 
President;  Mr.  O.  W.  Smith,  Second  Vice-President;  Mr.  J. 
M.  McKay,  Secretary;  Mr.  J.  R.  Ellis,  Treasurer;  Mr.  D.  W. 
Houston,  Librarian ;  and  Mr.  W.  R.  Harris,  Corresponding 
Secretary.  In  his  presidential  address  Mr.  Thornton,  who  is 
City  Commissioner  of  Regina,  dealt  with  the  place  of  the 
engineering  profession  in  the  life  of  the  community.  He 
expressed  the  opinion,  after  looking  over  the  list  of  officials 
holding  Government  and  municipal  offices  throughout  the 
Dominion,  that  the  engineering  profession  was  not  repre- 
sented as  well  as  it  should  be  in  the  public  life  of  Canada. 
As  an  instance  of  the  importance  of  engineering  skill  in 
human  activities,  Mr.  Thornton  referred  to  tlie  present  war, 
which,  he  said,  he  regarded  principally  as  an  engineering 
struggle. 


E.xcellcnt  progress  is  being  made  on  the  construction  of 
the  great  concrete  aqueduct  which  is  being  built  for  the 
Greater  Winnipeg  Water  District.  The  Chairman  of  the 
district,  Mr.  S.  H.  Reynolds,  states  that  some  sixteen  miles 
of  the  aqueduct  will  be  finished  by  November  1.  The  entire 
length  of  the  aqueduct  will  be  ninety-four  miles.  The  work 
has  only  been  in   progress  since  last  spring. 
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Plant  of  The  Dominion  Stieet  Metal  Company,  i.icniiicl,  Hamilton,  On 


Mr.  A.  T.  Enlow.  Proiiicnl  Dominion 
Sheet  Metal  Company. 


Galvanized  Sheets  Now  Made  in  Canada 


THE  new  all-Canadian  plant  of  the  Dominion  Sheet 
Metal  Company,  Limited,  Hamilton,  Ont.,  which 
has  been  in  operation  since  September  1st,  is  cap- 
able of  handling  150  tons  of  metal  sheets  a  day. 
The  present  output  is  sixty  tons  daily,  operating  on  a  24- 
hour  basis.  This  showing  is  all  the  more  creditable  when 
one  considers  that  the  sale  of  galvanized  sheets  this  year  is 
necessarily  restricted,  owing  to  the  difficulty  in  obtaining  zinc 
spelter,  which  is  being  used  so  largely  for  munition  purposes. 
In  normal  times,  nearly  70,000  tons  of  galvanized  sheets 
yearly  are  used  in  this  country.  Prior  to  the  establishment 
of  the  Dominion  Sheet  Metal  Company's  plant  at  Hamilton, 
not  one  pound  was  made  in  Canada,  the  bulk  of  the  supply 
having  been  imported  from  the  United  .States,  and  a  por- 
tion   from    England. 

The  President  and  General  Manager  of  the  company  is 
Mr.  A.  T.  Enlow,  a  man  of  life-long  experience  in  the 
sheet  metal  business.  Mr.  Enlow  was  formerly  in  charge 
of  one  of  the  largest  sheet  metal  plants  in  the  United  States, 
and  was  also  actively  associated  with  another  plant  having 
an  exceedingly  good  reputation  in  the  States.  In  addition 
to  this,  Mr.  Enlow  has  also  had  a  thorough  experience  in 
the  manufacture  and  distribution  of  products  made  from 
galvanized  sheets,  and  is  therefore  peculiarly  fitted  to  utilize 
his  knowledge  in  the  coating  of  metal  sheets  that  will  be 
adapted   for   Canadian   uses. 

Mr.  Enlow  saw  his  opportunity,  and  grasped  it — with 
the  result  that  to-day  we  have  in  Canada  a  sheet  metal  plant 


the  equipment  of  which  is  the  last  word  in  efficiency  and 
modern   design. 

The  location  of  the  plant,  on  the  belt  line  railway  jointly 
operated  by  the  G.  T.  R.,  C.  P.  R.,  T.  H.  &  B..  and  M.  C.  R., 
and  within  sight  of  the  shipping  docks  on  Lake  Ontario,  is 
such  that  this  company  can  receive,  convert  and  re-ship 
without   delay. 

The  water  supply  is  pumped  from  Lake  Ontario.  Nat- 
ural gas  is  used  for  fuel,  and  the  temperature  is  controlled 
by  electric  pyrometers,  ensuring  the  application  of  the  coat- 
ing at  the  proper  temperature.  Hydro-electric  power  is 
used  throughout  the  plant,  and  electric  speed  controllers 
have  been  installed. 

The  product  is  known  as  "Premier"  galvanized  steel 
sheets.  The  "Premier"  trade-mark  has  been  adopted  as  be- 
ing distinctly  Canadian,  and  the  firm  has  received  a  letter 
from  Premier  Borden  acknowledging  the  galvanizing  of  the 
first  sheet  turned  out  in  Canada,  and  expressing  his  appreci- 
ation of  the  compliment  implied  in  the  selection  of  this  name 
for  the  company's  trade-mark. 

The  essential  requirements  of  a  good  galvanized  sheet 
are  first,  a  basic  sheet  of  proper  composition  and  texture, 
and  second,  a  pure  coating,  properly  applied.  The  so-called 
"Black"  sheets,  from  which  "Premier"  galvanized  sheets 
are  made,  are  specified  from  certain  mills  having  a  reputa- 
tion for  quality,  and  must  conform  to  physical  and  chemical 
analysis. 

Lage  stocks  of  black  sheets  and  a  fair  amount  of  gal- 


Loading  and  unloading— all  under  cover. 


Cooling  wheel.    Inipccting  fiiUshcd  sheets. 
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vanized  sheets  are  always  carried,  but  it  is  the  company's 
aim  to  galvanize  large  shipments  to  order,  so  that  sheets 
will  reach  the  customer  fresh  and  bright,  as  compared  with 
the  damaged  and  unsightly  condition  in  which  they  are  fre- 
quently  received  when   shipped   from   long-standing   stock. 

In  addition  to  the  regular  quality  "Premier"  galvanized 
sheets,   the   company   also   turn   out   a   special   "tight-coated" 


Pickling  department. 

"Premier"  galvanized  sheet,  when  desired.  This  is  especi- 
ally useful  for  purposes  requiring  extreme  forming  and 
seaming. 

All  "Premier"  sheets  are  inspected  three  times  in  the 
process,  and  every  sheet  that  is  not  entirely  satisfactory 
is  set  aside  and  sold  as  a  "second."  These  "seconds"  are 
never  branded;  the  only  sheets  receiving  the  "Premier" 
brand  are  those  which   are   first-class   in   every   respect. 

The  galvanizing  process  itself  is  most  interesting.  The 
black  sheets  are  first  unloaded  on  trucks  and  weighed.  They 
are  then  placed  on  stock  piles,  by  an  electrical  crane.  From 
these  they  are  removed,  one  by  one,  and  carefully  inspected 
before  being  placed  in  the  "pickling  crates"  which  are  made 
of  nickel  or  "monel"  metal.  Each  crate,  as  soon  as  it  is 
filled  with  perfect  black  sheets,  is  picked  up  bodily  by  the 
electric  crane,  and  placed  in  a  tank  containing  hot  acid,  re- 
maining in  the  acid  until  all  scale  and  surface  matter  has 
be?n  removed  from  the  surface  of  the  sheets.  The  crane 
then  removes  the  loaded  crate  from  the  acid,  and  transfers 
it   to   a   wash   tank,    through    which    clear   water    is    flowing 


Black  sheet  warehouse,  showing  electric  crane. 

profusely.  When  thoroughly  washed,  the  loaded  crate  is 
placed  in  a  storage  tank  of  clear  water,  until  required,  when 
it  is  again  lifted  by  the  crane  and  put  into  the  feed  tank, 
after  each  sheet  has  been  inspected  for  imperfect  pickling. 
From  the  feed  tank  the  sheets  are  fed  singly  into  the  molten 
metal  bath,  galvanized,  and  run  through  a  double  roller 
leveller  while  still  hot.    This  roller  leveller  carries  each  sheet 


up  to  a  chain  conveyor,  which  carries  it  along  to  the  auto- 
matic cooling  rack.  As  soon  as  the  sheet  strikes  the  air 
the  smooth,  silvery  surface  takes  on  the  "spangled"  appear- 
ance which  distinguishes  all  galvanized  sheets.  When  cool 
each  sheet  is  carefully  inspected  on  both  sides  for  the 
slightest  imperfection. 

The  Dominion  Sheet  Metal  Company  make  a  specialty 
of  shipping  orders  quickly,  either  by  carload  or  less.  They 
have  special  facilities  for  ordering  and  receiving  raw  ma- 
terials without  delay,  and  this  enables  them  to  make  quicker 
shipments   than   could   possibly   be   secured   outside   Canada. 


News  and  Notes 

The  annual  meeting  of  the  Ottawa  Branch  of  the  Cana- 
dian Society  of  Civil  Engineers  was  held  in  the  Board  Room 
of  the  Commission  of  Conservation  on  October  14. 

The  Montreal  Board  of  Control  have  decided  to  extend 
to  the  end  of  the  year  the  leave  of  absence  of  Mr.  G.  Janin, 
City   Engineer,  who  is  at  the  front.     He  is  allowed  a  third 

of  his   salary. 

The  Montreal  Builders'  Exchange  and  the  Master  Plumb- 
•ers'  Association  have  raised  over  four  hundred  dollars  for  a 
patriotic   fund  which  will   be   donated   to  the   Khaki   League 
Convalescent    Home   for   Soldiers. 

The  estimated  cost  of  Toronto's  new  Union  Station,  ac- 
cording to  plans  submitted  to  the  City  Architect  of  Toronto 
by  the  Toronto  Terminals  Company,  is  $;i, 340,000.  The 
original  estimate  was  three  million  dollars. 

The  Canadian  McCall  Incinerator  Company,  Limited, 
has  been  incorporated  with  a  capital  of  $:!00,000.  The  incor- 
porators include  Frank  Denton,  J.  I.  Grower,  and  E.  J. 
MacEwen,  all  of  Toronto.  The  head  office  will  be  in  To- 
ronto. 

The  Raymond  Construction  Company,  Limited,  Tortonto, " 
have  been  taking  tenders  for  all  trades  required  in  the  erec- 
tion of  the  Booth  Memorial  Home.    This  building,  for  which 
Brigadier  G.  Miller  is  the  architect,  is  to  be  erected  by  the 
Salvation   Army   at  a  cost  of  $150,000. 

The  Canadian  Seigwart  Beam  Company,  Limited,  of 
103  St.  Francois  Xavier  Street,  Montreal,  carried  out  the 
work  of  reinforced  concrete  floors,  roofs  and  fireproofing 
of  the  fire  station  and  recorders'  court  at  Maisonneuve,  Que., 
described  in  our  issue  of  October  6th. 

A  Municipal  Officers'  Association  has  been  established 
at  Fort  William,  Ont.  The  objects  are  to  encourage  a  study 
of  the  principles  of  municipal  government  and  to  promote 
the  interests  of  its  members.  The  Secretary  is  the  City 
Engineer  of   Fort  William,  Mr.   R.  R.   Knight. 

Mr.  H.  R.  Stafford,  Chief  Engineer  of  the  Grand  Trunk 
Railway,  accompanied  by  officials  of  the  Maintenance,  Opera- 
tion and  Construction  Departments,  is  on  an  inspection  trip 
over  the  company's  lines.  An  observation  car  which  has 
been  specially  constructed  for  this  trip  is  fitted  with  elec- 
tric indicators  and  other  appliances  for  recording  the  con- 
ditions  on   the  journey. 

The  Town  of  St.  Lambert,  P.  Q.,  has  let  a  tender  for 
ornamental  street  lighting  to  G.  M.  Gest,  Limited,  Montreal, 
at  $4,350.  The  single  nitrogen  filled  lights  of  350  watts  will 
be  mounted  on  ornamental  poles,  12  feet  high  from  the  base 
to  the  centre  of  the  light.  The  wires  will  be  carried  in  con- 
duits already  constructed.  The  price  includes  the  wires. 
Mr.   E.   Drinkwater  is  the  town  engineer. 

Public  works  voted  by  the  civic  administration  of  Mon- 
treal during  the  present  year  represent  an  expenditure  of 
nearly  five  and  one-half  millions,  according  to  a  report  pre- 
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pared  for  one  of  the  controllers,  Mr.  Cote,  who  wishes  to 
demonstrate  that  the  Corporation  has  done  its  best  to  con- 
tinue "business  as  usual."  Most  of  the  expenditures  have 
been  in  the  way  of  permanent  paving  and  sewer  work. 

Bulletin  9X,  issued  by  the  Pawling  &  Harnischfcger 
Company,  Milwaukee,  Wis.,  describes  and  illustrates  the  "!'. 
&  H."  power  traction  backfiller,  its  construction  and  appli- 
cation. This  is  strictly  a  one-man  machine.  With  its  ad- 
justible  jib,  it  accommodates  itself  to  various  kinds  of  trench 
work.  Backfilling  has  always  been  one  of  the  most  trouble- 
some and  expensive  operations  for  contractors  engaged  in 
sewer,  water,  or  other  trench  work.  The  "P.  &  H."  would 
appear  to  be  the  solution. 


Oxy-Acetylene  Cutting  and  Welding 

Illustrations  by  courtesy  of  L'Air  Liquide  Society 
— Montreal,  Toronto,  Winnipeg 

A  lew  years  ago  the  oxy-acetylene  cutting  and   weld- 
ing process  was  introduced   in   Canada.     It  found 
approval   at   once,   and   many   leading  concerns   in 
the  metal   trade  adopted  it  for  many  kinds  of  re- 
pairs and  manufacture.     Later  on,  medium-sized  and  smaller 


Portable  oxy-acetylene  cutting  plant.    By  adding  a  welding  blowpipe 
this  plant  can  be  used  for  welding. 

concerns  followed,  and  nowadays  the  enormous  advantages 
of  the  process  are   frankly  admitted. 

In  the  following  paragraphs  a  few  details  will  be  given 
regarding  oxy-acetylene  cutting,  with  special  reference  to 
the  contracting  business. 

What  is  oxy-acetylene  cutting?  It  is  the  rapid  and  clean 
cutting  of  steel  and  iron  (except  cast  iron)  by  means  of  an 
oxygen  jet  thrown  on  the  red  hot  metal,  through  a  specially 
constructed  blow-pipe,  which  also  does  the  heating  of  the 
metal.  The  apparatus  itself— if  it  is  of  the  portable  type,  as 
mostly  used  for  outside  work — consists  of  two  tanks — one 
containing  compressed  oxygen  tweighing  about  100  lbs.), 
and  one  containing  dissolved  acetylene  under  pressure 
(weighing  abotJt  175  lbs.),  pltij  two  pressure-reducing  valves 


and  a  blow-pipe  with  tubing  as  connections  (these  latter 
parts  weighing  about  25  lbs.).  There  are  no  difficulties  at 
all  in  moving  this  plant,  and  very  often  a  small  truck  i* 
used  for  transporting.  The  plant  can  easily  be  lifted,  if  re- 
quired— for  instance,  in  one  of  the  upper  storeys  of  a  sky- 
scraper under  construction.  This  equipment  is  a  very  com- 
pact one  and  forms  a  unit  in  itself.  Its  price — gas  sep- 
arate— varies  from  $100  to  $173  for  cutting.  Stationary 
plants — not  portable — are  also  on  the  market.  In  these 
plants,  the  acetylene  gas  can  be  made  in  a  suitable  Renerator. 
This,  however,  proves  to  be  too  cumbersome  and  too  heavy 
for  outside  and  emergency  work,  where,  as  a  rule,  quick 
shifting  about  is  absolutely  necessary. 

The  main  advantages  of  this  process  are  the  following: 
rapid  work;  much  quicker  and  cheaper  than  hand  sawing, 
air  drilling  or  chiseling  even  on  hard  steel;  adaptability  at 
places  which  cannot  or  hardly  be  reached  with  a  saw,  drill. 
or  a  chisel;  easy  operation — as  only  a  comparatively  small 
blowpipe  is  to  be  handled  instead  of  a  heavy  saw,  sawing 
machine  or  tool,  which  could  not  be  transported  so  easily. 
Even  in  the  factory,  in  many  cases,  the  cost  of  bringing  a 
heavy  and  bulky  piece  to  the  shears  is  higher  than  the  cut- 
ting with  the  blowpipe.  There  is  also  the  advantage  that  the 
piece  has  not  to  be  shifted.  To  give  an  idea  of  the  power  of 
the  oxy-acetylene  flame  it  might  be  stated  that  steel  blocks  28 
ins.  thick  have  been  cut  through,  quick  and  clean,  in  a  very 
short  time.  The  speed  is  figured  at  about  1  foot  a  minute  in 
steel  plate  '/i  in.  thick,  and  '/i  foot  a  minute  in  steel  plate  2 
ins.  thick,  depending  somewhat  on  the  state  of  the  material, 
whether  rusty,  covered  with  paint,  scale,  etc.  The  moderate 
expense  for  gas  used  for  cutting  is  favorably  counterweighed 
by  the  speed  and  convenience  of  applying  the  process.  The 
cost  of  making  a  cut  10  ft.  long  in  J'l-in.  steel  plate  (any  shape 
of  cut — straight  or  curved)  is  approximately  70  to  75  cents — 
labor  included.  The  gas  cost  is  generally  based  upon  the 
number  of  square  inches  contained  in  the  section  to  be  cut 
— i.e.,  a  cut  100  feet  long  in  l^-in.  plate  means  900  square 
inches  section.  About  1  cent  to  1J4  cent  of  gas  is  needed 
for   1   square  inch   section. 

Here  are  just  a  few  examples  to  illustrate  the  numerous 
applications  of  oxy-acetylene  cutting  in  the  contracting  and 
similar  lines.  The  old  Quebec  Bridge  was  scrapped  by 
means  of  the  blowpipe,  and  so  was  the  old  Don  Bridge  ^t 
Toronto.  Many  wrecks  of  iron  ships  were  removed  by  this 
process  and  profitably  sold  as  scrap.  The  wreckage  after 
the  fire  of  the  St.  John  the  Baptist  Church  at  Montreal — a 
wreckage  which  presented  a  huge  mass  of  tangled  beams 
and  girders — was  rapidly  and  neatly  cut  to  small  pieces, 
for  quick  removal,  with  the  blowpipe.  This  enormous  wreck 
was  completely  removed  within  five  weeks.  Two  cutters 
and  one  helper  were  employed.  With  an  air  chisel  and  with 
saws,  the  job  was  estimated  to  last  about  six  months. 

Dozens  of  old  boilers  have  been  cut  into  small  pieces 
and  removed  from  the  building  without  tearing  the  surround- 
ing walls  down.  In  hundreds  of  cases  of  emergency  the 
cutting  blowpipe  has  been  employed  with  full  success.  Only 
a  few  weeks  ago,  the  blowpipe  was  applied  at  Chicago  to 
cut  holes  through  the  sides  of  the  capsized  "Eastland"  in 
order  to  gain  access  to  the  inside.  During  fires,  in  struc- 
tural steel  buildings,  the  blowpipe  has  helped  many  a  time 
to  remove  material  blocking  the  way.  and  ^-in.  iron  bars 
on  the  outside  of  the  windows  of  buildings  have  been  cut 
through  at  the  rate  of  twenty  a  minute.  The  quick  cutting 
of  beams  to  exact  length  with  the  blow^pipe.  in  structural 
steel  work — at  the  erecting  place — means  quite  a  saving, 
and  so  does  the  rapid  piercing  of  holes  in  beams  for  passing 
bolts,  pipes,  etc..  at  places  where  it  would  be  difficult  to 
damp  a  ratchet.  Rivet  heads  are  speedily  burnt  off;  old 
beams  in  concrete  work  are  cut  at  places  that  cannot  be 
reached  by  a  saw  or  chisel;  plates  of  any  kind  or  shape  are 
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cut  from  rectangular  plates  outside  the  shops — all  with  the 
oxy-acetylene   blowpipe. 

These  are  just  a  few  examples,  but,  of  course,  there  are 
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Wreck  of  St.  John  the  Baptist  Church,  Montreal.    Cleared 
in  a  few  weeks  by  the  cutting  blowpipe. 

many    left.      In    fact,    the    oxy-acetylene    cutting    process    is 

nowadays  considered  as  indispensable  by  many  contractors. 

Oxy-acetylene  welding  will  be  discussed  in  a  later  issue. 


Canadian  Society's  Programme 

At  the  first  meeting  of  the  Canadian  Society  of  Civil 
Engineers,  Montreal,  at  which  Mr.  R.  F.  Haywood  read  a 
paper  on  the  Stave  Falls  Development  of  the  Western  Can- 
ada Power  Company,  Mr.  Walter  J.  Francis,  the  chairman, 
outlined  the  programme  for  the  new  session.  The  papers 
to  be  contributed  will  cover  a  very  wide  range  of  engineer- 
ing activities,  and  will  include  subjects  of  great  interest  to 


the  profession.  Questions  affecting  submarines  are  just  now 
of  importance,  and  a  paper  on  this  subject  will  be  read  by 
Mr.  P.  L.  Miller,  General  Manager,  Canadian  Vickers,  Lim- 
ited. Messrs.  H.  Holgate,  R.  M.  Wilson  and  J.  C.  Smith, 
who  were  responsible  for  the  design  of  the  Cedars  Rapids 
power  plant,  will  contribute  a  joint  paper  on  this  work.  Mr. 
C.  M.  Morssen,  of  the  Atlas  Construction  Company,  will 
talk  on  "Heavy  and  Special  Reinforcement  Concrete  Work 
in  Buildings,"  while  other  promised  papers  are  by  Messrs. 
S.  P.  Brown,  A.  Stewart,  and  W.  C.  Lancaster,  "Mount 
Royal  Tunnel;"  R.  H.  Parsons,  "Street  Railway  Electro- 
lysis"; L.  M.  Jones,  "Port  Arthur  Waterworks";  J.  L.  Bus- 
field,  "Railway  Terminals";  A.  D.  Creer,  "Greater  Vancouver 
Sewage  District";  W.  G.  Chace  and  James  H.  Fuertes, 
"Greater  Winnipeg  Water  District";  J.  G.  Sullivan,  "Rogers 
Pass  Tunnel";  W.  H.  Sutherland,  "Montreal  Water  and 
Power  Company";  J.  H.  Larmonth,  "Antimony";  J.  Fortin, 
"Mexico  Foundations";  H.  J.  Tippet,  "Street  Railway  Con- 
struction"; and  Prof.  J.  B.  Porter,  "Steam  Hoisting  in  Mines." 
At  the  meeting  on  the  14th  inst.,  Mr.  J.  A.  D.  McCurdy, 
director  of  the  Curtiss  Aeroplanes  and  Motors,  Limited, 
and  of  the  Curtiss  School  of  Aviation,  Toronto,  read  a  paper 
on  "Aviation." 


Resetting  a  Derailed  Shovel 

An  old  steam-shovel  engineer  makes  the  following 
suggestion:  If  the  front  wheels  are  off  of  the  track, 
fill  the  dipper  with  rock  or  other  heavy  material, 
loosen  up  one  jack  arm  and  swing  the  dipper  over 
this  side.  This  will  raise  the  other  side  of  the  shovel. 
Put  a  number  of  men  on  the  up  side  jack  and  tighten 
it  down  as  hard  as  possible.  Swing  dipper  over  high 
side  and  screw  down  low  side  jack.  Continue  this 
operation  until  the  shovel  is  off  the  centre  bearing. 
If  there  is  a  key  in  the  king  bolt  the  trucks  will  be 
raised  off  the  track.  If  the  rear  trucks  are  derailed, 
lay  blocks  in  usual  manner  in  order  to  assist  the  wheels 
to  climb  on  the  rails.  If  this  is  unsuccessful,  drop  the 
dipper  and  boost  by  means  of  the  thrusting  engines. 


Cutting  iron  bridge  at  Toronto. 


Part  of  the  bow  of  the  "Empress  of  Britain"  removed 

by  the  cutting  blowpipe  following  a  collision 

in  the  St.  Lawrence  River. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Berlin,  Ont. 

Tenders  will  be  received  until  noon, 
October  2Gth,  by  John  Hessenauer, 
(Chairman  of  the  SeweraRc  Coinniittce. 
for  the  supply  and  installation  of  two 
turbine  pumps,  capacity  500  gallons  per 
minute.  X\  feet  head,  and  for  two  motors, 
a.c,  with  switchboard  and  instruments. 
Specifications,  etc.,  at  offices  of  the  City 
Kngincer  and  of  the  Consulting  Engin- 
necrs,  Chipman  &  Power,  204  Mail 
Building,   Toronto. 

Chatham,  Ont. 

The  City  Council  have  decided  to  lay 
a  pavement  on  King  Street  E.  and  are 
considering  the  construction  of  a  sewer 
on  Forest  Street.  Engineer,  F.  P.  Ad- 
ams. 

Gait,  Ont. 

The  Town  Council  are  about  to  lay  a 
quantity  of  macadam  railway  and  a  sewer 
and  storm  drain  by  day  labor,  under 
supervision  of  Engineer  C.  D.  Campbell. 

Kin£;ston,  Ont. 

Work  by  day  Ia1)or  is  about  to  start  on 
the  laying  of  a  macadam  roadway  on 
Kensington  Avenue  and  of  a  number  of 
concrete  sidewalks  for  the  City  Council. 
Engineer,  R.  J.  McClelland. 

Leamington,  Ont. 

The  Town  Council  are  about  to  call 
for  tenders  on  the  construction  of  a 
concrete  pavement  on  a  portion  of  Vic- 
toria Avenue.     Clerk,  R.  M.  Selkirk. 

London,  Ont. 

The  City  Council  have  authorized  the 
construction  of  a  concrete  pavement  with 
curbs  and  gutter  on  a  portion  of  William 
Street.  Estimated  cost,  $.f,6T0.  Engi- 
neer,  H.   A.   Brazier. 

Nanaimo,  B.C. 

Work  is  about  to  start  on  the  laying 
of  a  pavement  on  Machleary  Street  for 
the  City  Council.  Engineer,  W.  A. 
Owen. 

New  Westminster,  B.C. 

The  City  Council  contemplate  the 
grading  and  macadamizing  of  Seventh 
and  Belmont  Streets  and  Fifth  Avenue. 
Approximate  cost,  $7,850.  Engineer,  J. 
W.   B.    Blackman. 

Pembroke,  Ont. 

The  Town  Council  have  passed  by- 
laws providing  for  the  construction  of 
a  sewer  on  Alfred  Street  and  for  a  storm 
drain  on  Murray  Street.  Engineer,  W. 
J.   Moore. 

St.  John,  N.B. 

Commissioner  R.  W.  Wigmore  has 
recommended  the  extension  of  the  water 
and  sewage  mains  on  Portland  Place. 
Estimated  cost,  $4,()00. 

Toronto,  Ont. 

The  Provincial     Highways     Engineer, 


W.  A.  McLean,  Parliament  Buildings, 
has  presented  a  report  to  the  Kingston 
Road  Improvement  Committee  in  which 
he  estimates  the  cost  of  the  proposed 
highway  between  Toronto  and  Oshawa 
at  $.110,000. 

The  Board  of  Control  will  receive  ten- 
ders until  October  26th  for  the  con- 
struction of  sewers  on  a  number  of 
streets.  Plans  at  office  of  the  Works 
Department,   City   Hall. 

The  Board  of  Control  will  receive  ten- 
ders until  October  26th  for  the  laying 
of  sidewalks  and  asphalt,  brick  block, 
concrete  and  wood  block  pavements  on 
a  number  of  streets.  Plans  at  ofiice  of 
the  Works  Department. 

Victoria,  B.C. 

The  Council  have  authorized  the  con- 
struction of  sidewalks  on  Clawthorpe 
.Avenue  and  Shakespeare  Street.  Engi- 
neer, C.  H.  Rust. 

West  Vancouver,  B.C. 

The  Cotton  Company.  Limited,  1830 
(Iranville  Street,  are  receiving  prices  on 
material  required  in  the  construction  of 
a  waterworks  system  at  Twin  Creek 
for  the  Municipal  Council,  including 
valves,  hydrants,  galvanized  iron  and 
wood  stave  pipe  of  various  sizes,  fittings, 
pig  lead,  lumber,  etc. 

Woodstock,  Ont. 

The  Board  of  Works  have  recommend- 
ed that  a  glazed  tile  sewer  be  laid  on 
Queen  Street.     Clerk.  John  Morrison. 

CONTRACTS  AWARDED 

Fort  Frances,  Ont. 

The  contract  for  watermains  which 
has  been  let  to  East  &  Corbin.  Fort 
Frances,  has  been  extended  to  include 
a  number  of  additional  streets. 

Hull,  Que. 

The  City  Council  have  let  the  contract 
for  the  construction  of  sewers  on  Mont- 
calm and  St.  Redempteur  Streets  to  J. 
Dufresne,  14-16  Champlain  Street,  at 
$55,900. 

New  Toronto,  Ont. 

The  Village  Council  have  let  a  con- 
tract for  extensions  to  the  watermains 
to  R.  C.  Hoflfman,  care  of  Dominion 
Construction  Company.  10  Wellington 
Street  E.,  Toronto.  Laterals  will  be 
constructed   by   local   labor. 

Sandwich  West  Townshit),  Ont. 

The  Municipal  Council  have  let  the 
contract  for  laying  concrete  and  Dolar- 
way  pavement  to  Cadwell  Sand  &  Gravel 
Company,  84  Sandwich  Street  W.,  Wind- 
sor, and  for  concrete  sidewalks  to  the 
Chick  Contracting  Company.  McDougall 
Street,  Windsor. 

St.  Thomas.  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  a  septic 
tank  and  sewer  bed  to  A.  E.  Ponsford, 
005    Talbot    Street,   and    for    sewers    to 


William    Irwin,    59    Curtis    Street.      Ap- 
proximate total  cost,  $8,000. 

Toronto,  Ont. 

The  Board  of  Control  have  let  con- 
tracts for  the  construction  of  sidewalk* 
to  the  following  firms: — Routly  &  Som- 
mers,  47  Sparkhill  Avenue.  Brayley  & 
Nicholson,  Hamilton;  Godson  Contract- 
ing Company,  Manning  Chambers;  H. 
Milchell,  464  Brock  Avenue;  Riverdale 
Concrete  Paving  Company.  256  Jones 
Avenue;  Standard  Concrete  Paving  Com- 
pany, 74  Moscow  Avenue;  A.  J.  Pen- 
berthy.  292  Booth  Avenue,  and  to  Works 
Commissioner  R.  C.  Harris. 

The  following  contracts  for  the  con- 
struction of  sewers  have  been  let  by 
the  Board  of  Control: — West  Toronto 
Outlet,  Jennings  &  Ross,  79  Spadina 
Avenue,  $8,075;  St.  Clair  Avenue,  Fus- 
sell  &  McReynolds,  366  Keele  Street, 
$43,977. 

Contracts  for  paving  have  been  award- 
ed by  the  Board  of  Control  to  the  fol- 
lowing firms: — Constructing  &  Paving 
Company,  Confederation  Life  Building, 
asphalt  on  Delaney  Crescent  and  Ward 
Street,  $10,760;  Ramsay  Contracting 
Company,  39  Indian  Road  Crescent, 
brick  block,  $2,674;  Asphaltic  Concrete 
Company,  74  King  Street  E..  concrete 
on  Dawlish  .\venue,  $7,551;  E.  G.  Law, 
136  Hillsdale  .\venue  E.,  rocmac  mac- 
adam on  St.  Edmunds  Drive.  St.  Leon- 
ards Avenue  and  St.  Leonards  Crescent. 
$13,200;  Commissioner  of  Works  R.  C. 
Harris,  asphalt  on  Pine  Crescent  and 
Ravensden  .Avenue,  bitulithic  on  St. 
Johns  Road  and  Victoria  Avenue, 
$26,214. 

Verdun,  Que. 

The  general  contract  for  the  construc- 
tion of  about  380  feet  of  intake  pipe  has 
been  let  by  the  City  Council  to  Lemoine 
&  Fils,  262  Pare  Lafontaine,  Montreal, 
and  for  the  supply  of  pipe  to  Farand  & 
Delorme.  Limited,  59  St.  Martin  Street, 
Montreal. 


Railroads,  Bridges  and  Wharves 

Calgary,  Alta. 

Work  by  day  labor  is  about  to  start 
on  repairs  to  the  Ogden  Bridge.  Esti- 
mated cost,  $14,000.  Engineer,  G.  W. 
Craig. 

Goderich,  Ont 

The  Grand  Trunk  Railway  Company. 
Montreal,  have  been  authorized  to  con- 
struct an  extension  to  the  siding  at  the 
premises  of  the  North  .American  Chem- 
ical Company,  Maitland  Road. 

Ingersoll,  Ont. 

The  Grand  Trunk  Railway  Company 
contemplate  the  construction  of  a  sid- 
ing into  the  premises  of  the  Borden 
Milk  Factory  and  of  the  Ingersoll  Ma- 
chine Company.  Superintendent,  F. 
Davidson,  London. 

Moncton,  N.B. 
The  Provincial  Department  of  Public 
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Works,  Fredericton,  will  receive  tenders 
until  noon,  November  3rd,  for  the  con- 
struction of  the  superstructure  of  a  steel 
bridge  to  be  built  over  the  Petitcodiac 
River.  Plans  and  specifications  at  office 
of  the   Department. 

Ontario  Province 

The  Canadian  Pacific  Railway  Com- 
pany, Montreal,  have  been  authorize^  to 
construct  an  industrial  spur  for  Graves, 
Bigwood  Company  at  mileage  52.6,  Sud- 
bury   Sub-division. 


Public  Buildings,  Churches 
and  Schools 

Gait,  Ont. 

Plans  have  been  prepared  for  a  pavil- 
ion and  band  stand  to  be  erected  in 
Jackson  Park  for  the  City  Council. 
Clerk,  Joseph  McCartney. 

Halifax,  N.S. 

Tenders  on  painting,  heating,  plumb- 
ing and  electrical  work  required  at  the 
Evangelical  Lutheran  Church,  Windsor 
and  Almond  Streets,  will  be  received  un- 
til October  24th  by  the  Architect,  W.  J. 
Busch,  60  Bedford  Row. 

Hamilton,  Ont. 

The  Board  of  Control  have  recom- 
mended the  purchase  of  store  and  kitchen 
equipment  for  the  Barton  Street  Hos- 
pital, to  the  amount  of  $35,000.  Clerk, 
S.   H.   Kent. 

London,   Ont. 

The  Building  Committee  of  the  Board 
of  Education  will  receive  tenders  until 
October  23rd  for  the  supply  of  school 
seating  estimated  to  cost  $3,500.  Chair- 
man,  A.   E.   Silverwood. 

Ottawa,  Ont. 

The  Public  School  Board  are  con- 
sidering the  erection  of  an  addition  at 
the  Elgin  Street  School.  Chairman  of 
the   Building  Committee,   F.  Watson. 

Port  Arthur,  Ont. 

Tenders  on  the  supply  and  installation 
of  examining  warehouse  fittings  will  be 
received  until  i  p.m.,  October  29th,  by 
the  Secretary,  Department  of  Public 
Works.  Ottawa.  Plans,  etc.,  with 
Thomas  Hastings,  Postal  Station  F, 
Toronto;  William  Hood,  Architect, 
Port  Arthur,  and  at  the  Department. 
Specifications  at  offices  of  MacLean 
Daily  Reports,  Limited,  25  Charlotte 
Street,   Toronto. 

CONTRACTS  AWARDED 

Glen  Robertson,  Ont. 

The  general  contract  for  the  erection 
of  a  church  for  the  Roman  Catholic 
Congregation  has  been  awarded  to  J. 
Element,  care  of  the  Architect,  F.  C. 
Sullivan,  Castle  Building,  Queen  Street, 
Ottawa.  Approximate  cost,  $23,000.  No 
sub-contracts  will  be  let. 

Hamilton,  Ont. 

A  contract  for  the  supply  and  instal- 
lation of  kitchen  equipment  at  the  Bar- 
ton Street  Hospital  has  been  let  by  the 
Board  of  Control  to  Burrow,  Stewart  & 
Milne  Company,  Limited,  Cannon  Street, 
at  $3,821. 

Louisburg,  C.B. 

Work  has  been  started  on  the  erection 
of  a  school  for  the  Town  Council.  The 
general  contractor  is  Angus  McAskill, 
Glace  Bay,  N.S.    A  contract  for  heating 


and  plumbing  will  be  let.     Approximate 
cost,   $9,000. 

Manitou  Rapids,  Ont. 

The  Department  of  Indian  Affairs, 
Ottawa,  have  let  the  contract  for  the 
erection  of  a  school  to  W.  J.  Russell, 
569  Pacific  Avenue,  Winnipeg,  at  $4,000. 

Sault  au  Aecollet,  Que. 

Joseph  Lariviere,  Sault  au  Recollet, 
has  started  work  on  laying  out  the 
grounds  and  paving  the  approaches  to 
the  Parish  Church.  Estimated  cost, 
$7,000. 

Scarborough  Junction,  Ont. 

In  connection  with  the  addition  be- 
ing erected  at  the  school,  the  contract 
for  plastering  has  been  let  to  William 
Barker,  31  Osborne  Avenue,  Toronto, 
the  iron  work  to  George  Wixon,  77 
Swanwick  Avenue,  Toronto,  and  paint- 
ing to  F.   English,  Unionville,  Ont. 

St.  Cyrille  de  L'Islet,  Que. 

The  contract  for  painting  at  the  new 
Parish  Church  has  been  let  to  E.  Ger- 
vais,  88  Bagot  Street,  Quebec.  Previous 
report   incorrect. 

St.  John's,  Nfld. 

The  contract  for  painting  at  the  new 
Methodist  Church  has  been  let  to  George 
Noftal,  44  Livingston  Street,  and  for 
glazing  to  A.  Ramsay  &  Son  Company, 
10  Inspector  Street,  Montreal. 

St.  Julienne,  Que. 

The  contract  for  repairs  to  the  Parish 
Church  and  Presbytery  has  been  let  to 
P.  Brouillet,  2879  Christopher  Columbus 
Street,    Montreal. 

Winnipeg,  Man. 

In  connection  with  the  First  Church  of 
Christ  (Scientist),  which  has  been  erect- 
ed on  River  Street,  the  contract  for  metal 
work  and  roofing  has  been  awarded  to 
G.   A.   Broadman,   307   Burnell   Street. 


Business  Buildings  and  Indus- 
trial Plants 

Belleville,  Ont. 

Tenders  on  the  construction  of  a 
freight  shed,  baggage  room  and  waiting 
room  on  the  Government  Wharf  will  be 
received  until  4  p.m.,  November  12th, 
by  R.  C.  Desrochers,  Secretary  to  the 
Department  of  Public  Works,  Ottawa. 
Plans  and  specifications  at  offices  of  the 
District  Engineer,  Confederation  Life 
Building,  Toronto,  with  the  Postmaster, 
Belleville,   and  at   the   Department. 

Edmonton,  Alta. 

A  company  is  now  being  organized 
for  the  erection  of  a  curling  rink  in  the 
Garneau  Sub-division.  Approximate 
cost,  $3,500.  Particulars  from  R.  Ram- 
say, 11128  86th  Avenue,  or  George  W. 
Robertson,    11032    88th   Avenue. 

Fredericton,  N.B. 

R  Chestnut  &  Sons.  Queen  Street, 
have  been  granted  permission  to  build 
a  storage  house  for  dynamite  outside  the 
City  Building  Limits. 

Glace  Bay,  N.S. 

F.  W.  Spencer,  200  Charlotte  Street, 
Sydney,  is  preparing  new  plans  for  a 
store  and  residence  to  be  erected  for  I. 
N.  Chernin.     Frame  construction. 

Hamilton,   Ont. 

W.  Ellis,  76  Myrtle  Avenue,  has  let 
the  general  and  caryentry  contracts  for 
the  erection  of  a  garage  to  T,  B.  Nich- 


olson, 61  Proctor  Boulevard.  Hollow 
tile  and  brick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Es- 
timated cost,  $4,000. 

Kenora,  Ont. 

Plans  are  being  prepared  for  a  lodge 
hall  and  store  to  be  erected  at  First 
Street  and  Chipman  Avenue  for  Har- 
mony L.O.L.,  No.  1689.  Architect,  F. 
A.  Hudson,  Brick  veneer  construction. 
Approximate  cost,  $5,000. 

London,  Ont. 

Building  Inspector  A.  M.  Piper  is  pre- 
paring plans  for  remodelling  the  interior 
of  the  old  Ford  Offices.  Estimated  cost, 
$3,000.     City  Clerk,  S.  Baker. 

Parry  Sound,  Ont. 

Gentles  Bros.,  Belvidere  Hill,  have 
commenced  the  erection  of  a  skating  rink 
by  day  labor.  Mill  and  frame  construc- 
tion, concrete  and  cedar  foundation,  cor- 
rugated iron  roofing.  Approximate  cost, 
$8,000. 

Port  Moody,  B.C. 

The  ratepayers  have  carried  a  by-law 
to  guarantee  the  debentures  of  the  Port 
Moody  Steel  Works,  Limited,  to  the  ex- 
tent of  $100,000.  The  construction  of 
the  Company's  plant  and  rolling  mills 
will  be  commenced  at  once.  Town 
Clerk,  George  Bolt. 

W.  C.  Dempsey  and  J.  R.  Bone  have 
secured  a  site  for  their  proposed  evap- 
orating plant,  and  work  will  probably 
start  shortly. 

Quebec,  Que. 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  warehouse  for  the 
Public  Service  Corporation.  51-53  Crown 
Street.  Brick  construction,  concrete 
foundation,  metal  roofing.  Estimated 
cost,   $3,000. 

Work  by  day  labor  has  been  started 
on  the  erection  of  automobile  showrooms 
for  the  Julien  Company,  Limited,  1232 
St.  Valier  Street.  Brick  construction, 
concrete  foundation,  felt  and  gravel 
roofing.     Approximate  cost,  $4,000. 

Rimouski,   Que. 

Work  is  about  to  start  on  the  erection 
of  a  shingle  mill  for  Price  Bros.  &  Com- 
pany. 56  St.  Peter  Street,  Quebec.  Es- 
timated  cost,   $15,000. 

South  Vancouver,  B.C. 

The  City  Council  are  considering  the 
erection  of  a  fire  hall  on  Kingsway. 
Clerk,  J.    B.   Springford. 

Sherbrooke,  Que. 

Work  is  about  to  start  on  the  con- 
struction of  a  gas  plant  for  the  City 
Council.  The  buildings  will  be  erected 
by  day  labor  under  supervision  of  J.  H. 
Gordon.     Approximate  cost,  $70,000. 

St.  Vincent  Tovsrnship,  Ont. 

William  Geddes,  Concession  11,  St. 
Vincent  Township,  is  considering  the 
erection  of  fireproof  farm  buildings  to 
replace  those  recently  destroyed  by  fire. 

Stoney  Point,  Ont. 

Philip  Lavasseur,  Third  Concession, 
Comber,  Ont.,  is  considering  the  erec- 
tion of  fireproof  farm  buildings.  Ap- 
proximate cost,  $3,000. 

Toronto,  Ont. 

Work  by  day  labor  has  been  started 
on  the  erection  of  two  stores  and  a  stor- 
age building  for  Frank  Williams,  1913 
Queen    Street    E,     Smaller   trades   may 
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l)c  let.  Architect,  C.  Knapton,  03  Wood- 
bine Avenue.  Steel  and  l)rick  con.struc- 
tion,  concrete  foundation,  tar  and  gravel 

roofing.      Estimated  cost,  $.'(,000. 

Verdun,  Que. 

(J.  I'ctcrson,  70  Woodland  Avenue,  has 
commenced  the  erection  of  a  store  and 
flats,  estimated  to  cost  $.'i,500.  Brick 
construction,  felt  and  gravel  roofing. 

Work  has  been  started  by  J.  St.  Onge, 
:)2:i  LaSalle  Avenue,  on  the  erection  of 
a  store  and  residence  at  Church  Street 
and  LaSalle  Avenue.  Brick  encased 
construction,  felt  and  gravel  roofing.  Ap- 
proximate  cost,   $3,000. 

Welland,   Ont. 

A  by-law  providing  for  the  establish- 
ment of  a  Municipal  bakery  will  be  sub- 
mitted to  the  ratepayers  on  November 
3rd.     Town  Clerk,  C.  M.  Webber. 

CONTRACTS  AWARDED 

Brownsville,  Ont. 

The  general  contract  for  the  erection 
of  a  barn  for  Colin  Hawkins  has  been 
awarded  to  the  Pedlar  People,  Limited, 
Simcoe  Street  S.,  Oshawa.  Approxi- 
mate cost,  .$,5,000. 

Esquimau,   B.C. 

The  contract  for  the  construction  of 
an  oil  storage  plant  for  the  Imperial 
Oil  Company,  Limited,  404  Abbott  St., 
Vancouver,  has  been  let  to  the  Taylor 
Engineering  Company.  Credit  Foncier 
Building,  Vancouver.  Approximate  cost, 
$40,000. 

Halifax,  N.S. 

The  contract  for  electrical  work  at  the 
store  and  flats  erected  on  Cornwallis 
Street  for  C.  Tyman,  Creighton  Street, 
has  been  awarded  to  Farquhar  Bros., 
Barrington   Street. 

Hamilton,  Ont. 

The  general,  masonry  and  carpentry 
contracts  for  the  erection  of  a  ware- 
house for  M.  Lax,  U4  Cannon  Street  W., 
have  been  let  to  F.  Hiddleman,  93  Flor- 
ence Street.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roof- 
ing.    Estimated  cost,  $6,000. 

In  connection  with  the  addition  now 
being  erected  at  the  premises  of  Arcade 
Limited,  James  Street  N.,  the  contract 
for  steel  work  has  been  let  to  the  Ham- 
ilton Bridge  Works,  Bay  Street  N.,  and 
the  painting  to  the  general  contractor, 
R.  A,  Campbell,  117  Duke  Street,  Other 
contracts  not  yet  awarded, 

London,   Ont. 

The  sub-contract  for  steelwork  at  the 
repair  shops  now  being  built  for  the 
London  &  Port  Stanley  Railway  has 
been  let  to  McGregor  &  Mclntyre,  Lim- 
ited, 1139  Shaw  Street,  Toronto,  at  $10.- 
000,  Contract  for  roofing  will  be  sub- 
let by  the  general  contractors,  John  Hay- 
man  &  Sons,  432  Wellington  Street, 

Montreal,  Que. 

The  Nicholson  Constructions,  Limit- 
ed, 900  St,  Catherine  Street  West,  are 
building  machine  shops  on  St,  Patrick 
Street  for  the  Canadian  Tube  &  Iron 
Company,  31  d'.Vragon  Street,  and  the 
Colonial  Wire  Manufacturing  Company, 
31  d'.\ragon  Street,  Brick  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing,    .'\pproximate  total  cost,  $13,000, 

The  contract  for  the  supply  of  steel 
for  the  factory  now  being  built  for  the 
Star  Boiler  &  Radiator  Company,  Lim- 
ited,   1353   St,    Lawrence    Boulevard,    has 


been  let  to  Masson  Limited,  16  Ramsay 
Street,  Quebec, 

In  connection  with  the  stores  and  flatt 
in  course  of  erection  on  St.  Antoinc  St, 
for  W.  Skead,  728  Bloomfield  Avenue, 
Outreniont,  the  general,  masonry  and 
car|)cntry  contracts  have  been  let  to  the 
Kensington  Building  &  Construction 
Company,  298  Madison  Avenue.  Heat- 
ing and  plumbing  will  be  done  by  owner 
and  contracts  let  for  plastering,  painting 
and  electrical  work. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a  garage  for  T.  D,  McFarlane,  Bank 
Street,  has  been  let  to  H.  P,  Beck,  126 
Sparks  Street,  and  the  heating  and 
plumbing  contract  to  J,  T,  BIyth,  Frank 
.Street.  Brick  construction,  concrete 
foundation,   felt  and  gravel   roofing. 

Point  Grey,  B.C. 

The  contract  for  roofing  the  garage 
and  stable  built  for  B.  T,  Rogers,  1531 
Davie  Street,  has  been  awarded  to  W, 
N,  O'Neill  Company,  Limited,  550  Sey- 
mour Street,  Vancouver, 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a  warehouse  on  St.  Leon  Street  for 
the  St,  Lawrence  Vinegar  Manufacturing 
Company,  74  Renaud  Avenue,  The  ma- 
sonry contract  has  been  let  to  Joseph 
C^hevalier,  44  Renaud  Avenue,  and  the 
carpentry  to  A.  Dugal,  184  King  Street. 
Brick  construction,  metal  roofing.  Ap- 
proximate cost,  $3,000. 

In  connection  with  the  greenhouse 
built  on  Dauphine  Street  for  the  De- 
partment of  Public  Works,  Quebec,  the 
contract  for  heating,  plumbing  and  roof- 
ing has  been  let  to  Jobin  &  Paquet, 
,'M)raham    Hill, 

St.  Laurent,  Que. 

H.  E.  Trudeau,  34  Decelles  Street,  has 
commenced  the  erection  of  two  stores, 
estimated  to  cost  $4,000.  The  contract 
for  concrete  work  has  been  let  to  La- 
moureux  &  Quesnel,  318  St.  Laurent 
Avenue.  Brick  construction,  concrete 
foundation,   felt   and   gravel   roofing. 

St.  John,   N.B. 

In  connection  with  the  remodelling  of 
the  Provincial  Bank,  Charlotte  Street, 
the  general  and  plastering  contracts  have 
been  let  to  B.  Mooney  &  Son,  112  Queen 
Street,  the  carpentry  contract  to  Edward 
Bates,  Duke  Street,  the  pamtmg  to  James 
PuUen,  Horsefield  Street,  heating  and 
plumbing  to  J.  H,  Doody,  Jr„  Canter- 
bury Street,  and  the  tile  work  to  Nonne- 
man  Tiling  Company,  254  L^nion  Street. 

Timfnins,  Ont. 

The  contract  for  heating  and  plumbing 
at  the  business  block  built  for  F.  VV. 
Reed.  Timmins,  has  been  let  to  .\.  Brag- 
eau,  Timmins,  and  for  roofing  and  con- 
crete work  to  Harry  Pudden,  Hailey- 
bury.     Remainder  of  work  by  day  labor. 

Toronto,   Ont. 

In  connection  with  alterations  to  the 
premises  at  75-77  Queen  Street  W..  for 
Major  Boyce  Thompson,  143  Crescent 
Road,  the  contract  for  masonry  has  been 
let  to  J.  Redwood  &  Son,  9  Howard 
Park  .\venue. 

A.  J.  Gibson.  1228  St.  Clair  .\venue. 
has  let  the  general  contract  for  the  erec- 
tion of  a  garage  to  J.  Craig.  90G  St. 
Clair  .\venuc  W.  Brick  construction, 
felt  and  gravel  roofing.  .Approximate 
cost,  $3,000. 


Walkerville,  Ont 

The  contract  for  heating  and  plumbing 
at  the  lodge  halt  and  More  which  ha« 
been  erected  for  the  LO.O.F.  and  E.  H 
Gregory,  iZI'A  Windermere  Road,  has 
been  let  to  J.  H.  Kobic,  277  Dougal 
Avenue,  Windsor. 

The  Northern  Crane  Work*.  Limited, 
Walkerville,  have  been  awarded  a  con- 
tract for  the  supply  and  in*tallation  of 
one  five-ton  electric  travelling  Northern 
crane  at  the  works  of  the  Dominion 
.Stamping    Company. 

West  St.  John.  N.B. 

The  general  contract  for  the  erection 
of  three  large  wooden  sheds  on  the 
wharves  has  been  let  by  the  Department 
of  Public  Works.  Ottawa,  to  the  Rhodes 
Curry   Company,   65   Canterbury    Street. 

Residences 

Chatham,  Ont. 

Tenders  will  be  called  shortly  for  the 
erection  of  a  residence  for  E.  Comhill, 
Thames  Street.  Brick  construction,  con- 
crete foundation,  shingle  roofing.  Ap- 
proximate cost.  $4,000.  Architect,  S.  G. 
Kinsey,  Fifth  Street. 

S.  G.  Kinsey,  Fifth  Street,  is  prepar- 
mg  plans  for  a  residence  to  be  built  for 
Louis  Palmer,  Paterson  Avenue.  Ap- 
proximate  cost,   <3,S0O. 

London,  Ont. 

J.  C.  Fletcher,  Connaught  Street,  has 
commenced  the  erection  of  two  resi- 
dences, estimated  to  cost  $3,000.  Frame 
construction,  concrete  foundation,  shingle 
roofing. 

Montreal,  Que. 

Work  on  the  erection  of  two  flats  on 
Old  Orchard  Street  has  been  started  by 
J.  P.  Tremblay,  291  Prud'homme  Street. 
Brick  construction,  felt  and  gravel  roof- 
ing.    Estimated  cost,  $5,000. 

A.  Duranceau,  486  Hamilton  Street, 
has  commenced  the  erection  of  four  flats 
estimated  to  cost  $7,000.  Brick  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing. 

The  erection  of  six  fiats  on  Chambly 
Street  has  been  commenced  by  J  E 
Tremblay,  17  Chambly  Street,  Approxi- 
mate cost,  $6,000. 

D.  Monette,  1987a  St.  James  Street. 
has  commenced  the  erection  of  three 
flats  at  Montcalm  and  De  Mortigney 
Streets,  estimated  to  cost  $4,500.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing. 

Ottawa,  Ont. 

W,  J,  Spratt,  157  Sunnyside  .Avenue, 
has  prepared  plans  for  a  residence  to  be 
erected  on  Fairbairn  Street  at  an  ap- 
proximate cost  of  $5..^00.  Double  brick 
veneer  construction,  stone  foundation, 
shingle  roofing. 

T-  Fentiman.  Ottawa  South  Planing 
Mill,  is  considering  the  erection  of  a 
residence  on  Cameron  Street  at  an  ap- 
proximate cost  of  $4,200.  Stucco  and 
brick  veneer  construction,  stone  founda- 
tion, shingle  roofing. 

Plans  have  been  drawn  for  a  resi- 
dence to  be  built  on  Fairbairn  Street  for 
the  Oakland  Land  Company.  Limited. 
Ill  Bank  Street.  Brick  veneer  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.    Estimated   cost,  $4,500. 

Contracts  will  be  let  for  plastering, 
painting,  heating,  plumbing  and  electricai 
work   in   connection   with   the   residence 
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being  built  on  Woodlawn  Avenue  by  H. 
J.   Beck,   126   Sparks   Street. 

Quebec,  Que. 

J.  E.  Giroux,  51  Cote  d'Abraham  St., 
has  commenced  the  erection  of  a  brick 
residence  on  St.  Augustin  Street,  esti- 
mated to  cost  $5,000.  Concrete  founda- 
tion, felt  and  gravel  roofing. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Fifth  Street,  Limoilou, 
by  Louis  Valee,  66  Fifth  Street,  Limoi- 
lou. Frame  and  brick  construction,  con- 
crete foundation,  metal  and  asbestos 
roofing.     Approximate  cost,  $3,000. 

David  Chevalier,  143  Ninth  Street,  is 
receiving  quotations  on  all  material  re- 
quired in  the  erection  of  a  residence. 
Work  being  done  by  day  labor.  Ap- 
proximate   cost,    $5,000. 

In  connection  with  the  residence  be- 
ing built  on  St.  Valier  Street  for  N. 
Alain,  Lorette,  Que.,  quotations  on  all 
materials  required  are  being  received  by 
the  general  contractor,  J.  E.  Bovin,  31 
Sixth  Avenue,   Limoilou. 

Z.  Marcoux,  305J4  Des  Commissaires 
Street,  has  commenced  the  erection  of  a 
residence  on  Sixth  Street,  Limoliou,  es- 
timated to  cost  $4,000.  Frame  and  brick 
construction,  concrete  foundation,  felt 
and  gravel   roofing. 

Stamford  Township,  Ont. 

James  Orr,  Robinson  Street,  is  con- 
sidering the  erection  of  two  residences, 
and  desires  prices,  catalogues  and  other 
information  with  regard  to  hollow  tile, 
pressed  brick,  asbestos  shingle  roofing, 
electric  lighting,  hot  air  heating,  birch 
floors,  water  heater,  stucco  plastering, 
leaded  glass. 

Toronto,   Ont. 

Work  on  the  erection  of  a  pair  of  resi- 
dences at  7-9  Fulton  .'Vvenue  has  been 
started  by  A.  A.  Grant,  837  Logan  Ave- 
nue. Smaller  trades  will  be  let.  Brick 
construction,  shingle,  felt  and  gravel 
roofing.     Estimated   cost,   $5,500. 

Work  has  been  started  by  R.  G.  Ham- 
mill,  140  Victoria  Street,  on  the  erection 
of  a  pair  of  residences  at  129  McRoberts 
Street.  Smaller  trades  will  be  sub-let. 
Brick  construction,  shingle  roofing.  Ap- 
proximate  cost,   $3,200. 

A.  Edwards  &  Spiers,  1028  St.  Clair 
Avenue  W.,  have  commenced  the  erec- 
tion of  a  brick  residence  at  173  Lauder 
Avenue,  estimated  to  cost  $4,000.  Smaller 
trades  will  be  let. 

Work  has  been  started  by  J.  R.  Gif- 
ford,  195  Browning  Avenue,  on  the  erec- 
tion of  a  pair  of  residences  on  Gillard 
Avenue.  Smaller  trades  will  be  let. 
Brick  construction,  shingle  roofing.  Ap- 
proximate cost,  $3,500. 

Bulk  or  separate  tenders  on  the  erec- 
tion of  a  pair  of  residences  at  Glencairn 
and  Heather  Streets  are  being  received 
by  W.  H.  Hunter,  50  Chicora  Avenue. 
Brick   construction. 

Ville  St.  Pierre,  Que. 

Albert  Leger,  96  Fourth  Avenue,  has 
commenced  the  erection  of  a  residence. 
Brick  work  and  wiring  will  be   let. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  apartment  house 
built  for  B.  C.  Arnedt,  547  Main  Street 
E. : — plastering,  J.  Moores,  170  Cum- 
berland Avenue;  painting,  J.  Kermath, 
146   Victoria     Avenue     N.;     heating,   R. 


Dow,  15  Bay  Street  N.;  plumbing.  J. 
Gibson,  676  King  Street  E.;  electrical 
work,   Snyder  Bros.,  37   King  Street   W. 

Lachine,   Que. 

Work  has  been  started  on  repairs  to 
a  boarding  house  on  St.  Joseph  Street 
for  the  Dominion  Bridge  Company.  The 
general  contract  has  been  let  to  Thomas 
D.  Lonergan,  158  Brewster  .Avenue.  Es- 
timated cost,  $3,000. 

London,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  Neil  R.  Gray,  Collegi- 
ate Institute,  has  been  let  to  Harry  Hay- 
man,  491  Ontario  Street.  Red  pressed 
brick  construction,  stone  and  concrete 
foundation,  slate  roofing.  Approximate 
cost,   $5,500. 

Montreal,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  flats  being  erect- 
ed on  Minto  and  Addington  Streets  by 
.A..  McKay,  498  Argyle  Avenue,  West- 
mount: — marble  and  tile  work.  Calkins- 
Leete  Limited,  1013  St.  Catherine  Street 
W.;  roofing,  S.  Martineau.  1773  St.  Do- 
minique Street;  plastering,  Laniel  & 
Poirier;  electrical  work,  L.  B.  Smith, 
37  Masson  Street;  architectural  iron 
work,  Canadian  Architectural  Iron 
Works,  Bellechasse  Street. 

A.  Lemay,  147  Cherrier  Street,  has 
commenced  the  erection  of  a  residence 
at  80  St.  Gabriel  Street  for  Charles  Bou- 
thillier,  Ste.  Therese  de  Blainville.  Es- 
timated cost,  $5,000. 

A.  Brien,  116a  Eadie  Street,  is  build- 
ing a  residence  for  A.  Toupin,  35  Bris- 
sette   Street.     Approximate   cost,   $4,000. 

Ottawa,  Ont. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  alterations  to  the 
residence  of  H.  R.  Welch,  122  Second 
Avenue,  has  been  let  to  L.  Gendron,  101 
Bridge  Street,  Hull,  Que 

In  connection  with  the  residence  be- 
ing erected  on  Sunnyside  Avenue  by  B. 
A.  Grison,  115  Fentiman  .\venue.  the 
heating  and  plumbing  contract  has  been 
let  to  J.  P.  Bland.  755  Bank  Street,  and 
the  electrical  work  to  H.  L.  Allan,  377 
Somerset   Street. 

The  general  contract  for  the  erection 
of  a  residence  on  Powell  Street  for  L. 
L.  Cooke,  359  Somerset  Street,  has  been 
let  to  Lewis  Bangs,  18  Glen  .Avenue. 
Brick  veneer  construction,  stone  found- 
ation, shingle  roofing.  Approximate 
cost,  $6,500. 

Joseph  MacDonald  has  let  the  general 
contract  for  the  erection  of  a  residence 
on  Sunnyside  .Avenue,  to  J.  M.  Hutt. 
648^2  O'Connor  Street.  Stucco  '  and 
brick  veneer  construction.  Estimated 
cost.   $4,500. 

The  contract  for  heating  and  plumb- 
ing at  the  residence  built  for  Mrs.  M. 
Dunning,  295  Creighton  Street,  has  been 
awarded   to   A.   March,   12   Norfolk  Ave. 

In  connection  with  the  residence  be- 
ing built  on  Marlboro  Street  for  Barrett 
Bros.,  200  Catherine  Street,  the  contract 
for  heating  and  plumbing  has  been  let 
to  J.  T.  Blythe,  Frank  Street.  Electrical 
work  not  yet   awarded. 

Outremont,  Que. 

The  general  contract  for  the  erection 
of  £.  residence  for  C.  A.  Roy,  7.  Place 
d'Armes  Square,  has  been  awarded  to 
Louis  Beaudry,  2420  Hutchison  Street, 
Montreal.     Estimated  cost,  $8,000. 


Peterborough,  Ont. 

The  contract  for  plastering  and  in- 
terior finish  at  the  residence  in  course 
of  erection  for  A.  W.  Cressman,  213 
Brock  Street,  has  been  awarded  to  Eph- 
grave  &  Barrett,  615  Union  Street. 

Quebec,  Que. 

The  masonry  and  plastering  contracts 
in  connection  with  the  residence  being 
built  for  J.  A.  Choquette,  106  Grande 
Allee,  have  been  let  to  A.  Poulin,  156 
Latourelle  Street,  and  the  carpentry  to 
the  general  contractor,  J.  Savard,  218 
Richelieu  Street. 

In  connection  with  the  residence  be- 
ing built  by  W.  Vaillancourt,  116  Canar- 
diere  Road,  the  carpentry  contract  has 
been  awarded  to  E.  Bouchard,  185  Crown 
Street.  Sub-contracts  will  be  let  for  ma- 
sonry, plastering,  roofing,  plumbing  and 
electrical   work. 

In  connection  with  the  residence  be- 
ing erected  by  J.  A.  Mercier,  44  deVar- 
ennes  Street,  the  roofing  contract  has 
been  awarded  to  U.  Gauvin.  116  Fourth 
Street,  Limoilou,  and  the  painting  to 
Marier  &  Tremblay,  36-40  Bridge  St. 
Sub-contracts  for  plumbing,  heating  and 
electrical  work  will  be  let. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  in 
course  of  erection  on  Park  Avenue  for 
William  Campbell,  86  Maple  Avenue: — 
carpentry  and  roofing,  E.  Cantin,  8  Con- 
roy  Street;  masonry  and  plastering,  A. 
Fackney,  107  St.  Joachim  Street;  paint- 
ing, B.  Leonard,  53  St.  John  Street; 
heating  and  plumbing.  J.  Lonergan,  68 
Maple  Avenue;  electrical  work,  Quebec 
Electric  Company,  St.  John  Street. 

A.  Bergeron,  253  Prince  Edward  St., 
has  let  the  general  and  masonry  con- 
tracts for  the  erection  of  a  residence  on 
Thirteenth  Street  to  M.  Trembfay.  67 
Second  Avenue.  Limoilou.  Brick  and 
frame  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Approximate 
cost,  $5,000. 

Sault  au  Recollet,  Que. 

J.  Vaughan.  Sault  au  Recollet,  has 
commenced  the  erection  of  two  resi- 
dences for  J.  A.  Davis  &  Company,  Lim- 
ited, 145  St.  James  Street.  Montreal. 
Brick  construction,  concrete  foundation, 
corrugated  iron  roofing.  Approximate 
cost,   $6,000. 

St.  Laurent,  Que. 

.A.  Hislop,  217  St.  Laurent  Avenue, 
has  let  the  contract  for  the  erection  of 
a  residence  to  J.  Robitaille.  117  St. 
Laurent  .Avenue.  Frame  and  brick  con- 
struction, concrete  foundation,  felt  and 
gravel    roofing.      Estimated   cost,   $4,000. 

St.  Marys,  Ont. 

The  genera!  contract  for  the  erection 
of  a  brick  residence  for  John  A.  Mc- 
\'annel.  Wellington  Street,  has  been  let 
to  O'Dett  &  Simpson,  St.  Marys.  Esti- 
mated   cost,    $3,000. 

Toronto,  Ont. 

In  connection  with  the  residence  erect- 
ed at  76  Regal  Road  by  J.  D.  Naylor,  110 
Glenholme    Avenue,    the    painting    con- 
tract has  been  let  to  W.  A.   Putland,  86. 
Mount  View  Avenue. 

Verdun,   Que. 

L.   W.  Julien,     Second     Avenue,     has 
commenced    the    erection    of    three    flats 
for  G.  Patte,  375  First  Avenue.  Pressed  • 
brick  construction,  felt  and  gravel  roof- 
ing.     Approximate   cost,   $4,000. 
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Work  has  been  started  by  U.  Proulx, 
304  Wilbrod  Street,  on  the  erection  of 
four  flats  for  A.  Mantha,  22r,  Church 
Street.  Brick  construction,  felt  and 
gravel   roofinff.      Estimated    cost,   $3,500. 

Wilfred  Gauthier,  361b  Fabre  Street, 
Montreal,  is  building  a  residence  and 
garage  for  W.  C.  A.  Gauthier.  Rough- 
cast construction.  Approximate  cost, 
$;i,000. 


Power  Plants,  Electricity   and 
Telephones 

Gravenhurst,  Ont. 

A  by-law  has  been  carried  providing 
for  the  purchase  of  power  from  the 
Hydro-Electric  Commission  and  for  the 
sale  of  the  power  plant  at  South  Falls 
to  the  Commission.  Town  Clerk,  W.  H. 
Butterworth. 

London,   Ont. 

The  City  Council  are  considering  the 
installation  of  ornamental  lighting  on 
King  Street.     Clerk,  S.  Baker. 

The  George  H.  Belton  Lumber  Com- 
pany, Rectory  Street,  contemplate  the 
installation  of  Hydro  Electric  equipment 
for  operating  their  woodworking  mach- 
inery. 

Ridgetown,  Ont. 

The  Town  Council  are  considering  the 
installation  of  an  ornamental  lighting  sys- 
tem on  Main  Street.    Clerk,  D.  Cochrane. 

Welland,  Ont. 

A  by-law  will  be  submitted  to  the  rate- 
payers on  November  3rd  providing  for 
the  purchase  of  power  from  the  Hydro- 
Electric  Commission  and  for  the  issue 
of  debentures  to  the  amount  of  $14,000 
for  machinery  and  equipment  for  the 
Town  Electric  Station.  Clerk,  C.  M. 
Webber. 

CONTRACTS  AWARDED 

St.  Lambert,  Que. 

The  Town  Council  have  let  the  con- 
tract for  the  installation  of  42  lamp 
standards  and  cable  to  G.  M.  Gest,  Lim- 
ited, Power  Building,  Montreal.  Esti- 
mated   cost,    $4,250. 


Fires 

Barrie,  Ont. 

Fire  has  totally  destroyed  a  number  of 
buildings  on  the  Burton  Farm  near  this 
town.  Loss.  $7,000,  partially  covered  by 
insurance.    Owner,  J.  S.  Browne. 

Cadillac,  Sask. 

The  bank  building  of  the  Northern 
Crown  Bank,  Winnipeg,  and  the  store 
of  F.  McGillivray,  Main  Street,  have  been 
destroyed  by  fire.  Total  loss,  $30,000, 
partially  insured. 

Eastview,  Ont. 

I'lre  lias  destroyed  two  residences  be- 
longing   to    Oliver     L.     Lanque.     Loss, 

$3,.')00. 

Eureka,  N.S. 

The  plant  of  the  Nova  Scotia  Under- 
wear Company  has  been  entirely  des- 
troyed by  fire.     Loss  unknown. 

Guelph.  Ont. 

The  Colonial  Knitting  Company's  mill 
on  Camliridge  Street  has  been  destroyed 
by  fire.  Loss,  $15,000.  Manager,  Conrad 
Stub. 

Harwood,  Ont. 

Fire  has  destroyed  a  barn  owned  by 
W.  C.  Edmison.     Loss  unknown. 


Lachine,  Que. 

The  Elgise  des  Saintes  Anges  Church 
at  St.  Joseph  Street  and  Fifteenth  Ave- 
nue has  been  entirely  destroyed  by  fire. 
Loss,  $250,000,  partially  covered  by  in- 
surance.    Priest,  Rev.  J.  T.  Savaria. 

Loretteville,  Que. 

Fire  has  destroyed  the  residence  of 
Emile  Jones.  Loss,  $5,000,  covered  by 
insurance. 

Montreal,  Que. 

The  factory  belonging  to  W.  P.  Down- 
ey, St.  Peter  Street,  has  been  very  badly 
damaged  by  fire. 

Nelson,  B.C. 

Percy  Halliwell's  residence  has  been 
entirely   destroyed   by   fire.     Loss  about 

$2,000. 

Peterborough,  Ont. 

Fire  has  completely  destroyed  a  barn 
and  sheds  owned  by  R.  and  L.  Shaw, 
Otonabee.  Loss  about  $2,000,  partially 
covered  by  insurance. 

Port  Cockburn,  Ont. 

The  Summit  Hotel  has  been  destroyed 
by  fire.  Loss,  $35,000.  Proprietor,  A. 
I).  Fraser. 

Rossmore,  Ont. 

Fire  has  destroyed  the  bakery  owned 
by  F.  Thompson  and  the  residence  of 
C.   Reddick. 

Sault  au  Recollet,  Que. 

J.  R.  Walker  &  Company's  paper  mill 
has  been  completely  destroyed  by  fire. 
Loss,   $25,000. 

Stanstead,   Que. 

Fire  has  destroyed  the  following  pro- 
perties:— Stanstead  bakery  and  barn, 
owned  by  G.  A.  Muir;  tenement  house. 
Hartley  Gates;  residence  and  store, 
Thomas  Goodsell;  residence,  George 
Bayley;  livery  stable,  W.  A.  Gibson; 
residence,  E.  E.  Charland;  Stanstead 
Hotel  and  the  Roman  Catholic  Church. 
Total  loss  about  $200,000. 

St.  Hilaire,  Que. 

Fire  has  destroyed  the  barn  owned  by 
A.  Messier.  Loss,  approximately  $6,000, 
partially   insured. 

Ville  St.  Pierre,  Que. 

Fire  has  destroyed  eight  tenements 
owned  by  J.  B.  Boisvert,  care  of  S.  Zach- 
reswonski,  St.  James  Street  and  Second 
Avenue.    Loss,  $8,000. 

Wetaskiwin,  Alta. 

Fire  has  completely  destroyed  the 
lodge  hall  of  the  LO.O.F.  The  loss  is 
covered  by  insurance. 

Windham  Centre,  Ont. 

The  store  owned  by  Oscar  Sovereign 
has  been  entirely  destroyed  by  fire.  Loss 
unknown. 


Miscellaneous 

Hamilton,  Ont. 

Tenders  on  the  wrecking  and  removal 
of  28  houses  are  being  received  by  To- 
ronto Dwellings,  Limited,  1  Toronto  St., 
Toronto. 

Montreal,  Que. 

The  Canadian  Rolling  Mills  Company, 
Limited,  St.  Patrick  Street,  are  receiv- 
ing tenders  on  a  water  tender  for  water 
tube  boilers. 


D.  J.  Cameron,  contractor,  desires 
prices,  catalogues  and  other  information 
with  regard  to  window  screens,  skylights, 
ventilators,  paroid  roofing. 

The  Canadian  Gas  Company,  136  St. 
James  Street,  Montreal,  are  receiving 
tenders  on  the  supply  and  installation 
of  about  40  miles  of  0-inch  gas  pipe  line. 

Niagara  Falls,  Ont. 

J.  E.  Gardner,  Morrison  Street,  is  in 
the  market  for  one  20  h.p.  engine  and 
boiler  combined  for  the  operation  of  his 
sawmill.  Gas  engines  might  be  con- 
sidered. 

Niagara  Falls  South,  Ont. 

F.  IC.  Frantz  is  considering  the  pur- 
chase of  a-  number  of  small  derricks, 
operated  by  team  power,  for  loading 
heavy  piling  on  cars. 

Ottawa,  Ont 

Tenders  will  be  received  until  noon, 
November  23rd.  by  G.  J.  Desbarats,  De- 
partment of  Naval  Service.  Ottawa,  for 
the  supply  and  delivery  at  H.M.C.  Dock- 
yards, Halifax,  N.  S.,  of  quantities  of 
steel  and  iron  bolts,  nuts  and  rivets, 
electric  cable  and  wire,  mineral  grease, 
turpentine  and  chemicals.  Information 
from  the  Department,  and  from  the 
Naval  Store  Officers  at  Halifax  and  Es- 
quimau Dockyards. 

Quebec,  Que. 

E.  Julien  Company,  Limited.  1232  St. 
X'alier  Street,  are  receiving  prices,  cata- 
logues, etc.,  with  regard  to  air  compres- 
sors, electric  apparatus,  generators  and 
skylights. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  November  9th  for  one  radial 
drill  for  a  car  barn.  Specifications  at 
Room  12,  City  Hall. 

Edward  Ramage,  265  Wellington  St. 
W.,  Toronto,  is  in  the  market  for  one 
alternating  current  motor,  20  to  30  h.p. 


Revised  Standard  Specifications  for  Steel 

The  British  standard  and  specifications 
for  steel  fishplates  for  bull-head  and  fiat- 
bottom  railway  rails  contains  several 
important  revisions.  Among  the  points 
dealt  with  are  an  alteration  in  the  cold 
bend  test  for  angle  fishplates,  which  are 
now  required  to  be  bent  through  an 
angle  of  45  degrees  instead  of  flat  on 
themselves  as  heretofore,  and  a  slight 
modification  in  the  tensile  strength.  In 
consequence  of  a  ruling  in  connection 
with  the  standard  specifications  for  rail- 
way rails  the  brand  rolled  or  stamped 
on  the  fishplates  is  now  to  be  taken  as 
indicating  only  that  the  dimensions  of 
the  fishplate  are  in  accordance  with  the 
British  standard,  and  Clause  16  has  been 
modified  to  give  effect  to  this  view.  The 
British  standard  rolled  sections  have 
also  been  revised.  Four  unequal  angles, 
three  bulb  angles,  and  two  Z-bars  have 
been  added  to  the  lists,  all  of  which  are 
in  demand  primarily  for  sliipbuilding 
purposes.  It  has  not  been  found  prac- 
ticable to  delete  more  than  one  standard 
section  from  the  lists,  as  those  sizes 
which  are  not  now  required  for  shi|>- 
building  are  considered  essential  for 
bridge  and  underframe  work.  Certain 
reductions  have  also  been  made  in  the 
minimum  web, thickness  of  the  bulb  an- 
gles and  channels  with  a  view  of  produc- 
ing more  economical  forms  of  sections. 


Tenders  and  For  Sale  Department 


Tenders  for  Construc- 
tion of  Sidewalks 


Sealed  tenders,  plainly  marked  as  to  contents, 
will  be  received  by  the  undersigned  up  to  noon 
of  Friday,  October  22,  1916.  for  the  construction 
of  concrete  sidewalks  on  Queen  Street  and  Wind- 
sor  Avenue   in   the    Township    of    Scarboro. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  undersigned,  57  Adelaide. Street  East, 
Toronto. 

The  lowest  or  any  tender  will  not  necessarily 
be    accepted. 

FRANK  BARBER, 


Toronto,  October  14th,  1915. 


Engineer. 
42 


Tenders  for  Radial 
Drill 


Tenders  will  be  received  by  register»d  post 
only,  addressed  to  the  Chairman,  Board  of  Con- 
trol, City  Hall,  Toronto,  up  to  12  o'clock  noon 
on  Tuesday,  November  9th,  1916,  for  the  supply 
of  Radial  Drill  for  Machine  Shop,  Danforth  Ave- 
nue   Car    Barns. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  Specifica- 
tions and  forms  of  tender  may  be  obtained  at  the 
Works  Department,  Room  12,  City  Hall.  Ten- 
derers must  comply  strictly  with  coiiditions  of 
City  By-law  as  to  deposits  and  sureties,  as  set 
out  in  specifications  and  forms  of  tender.  The 
lowest   or   any   tender   not   necessarily   accepted. 

T.  L.  CHURCH,  Mayor, 
42  Chairman    Board   of   Control. 


Tenders  for  Boiler 


Sealed  tenders,  addressed  to  J.  F.  Smythe,  Esq., 
Chairman  Water  Commissioners,  Windsor,  Ont., 
and  marked  "Tender,"  will  be  received  by  the 
undersigned  up  to  12  noon  on  Saturday,  October 
23rd,  for  the  building  and  installing  at  the  Wind- 
sor Water  Works  Pumping  Station  of  one  200 
h.p.  Steel  Scotch  Boiler— to  carry  160  lbs.  pres- 
sure according  to  specifications  and  blue  prints 
on  file  at  the  office  of  the  Water  Commissioners, 
City    Hall,    Windsor,    Ont. 

The  boiler  must  be  registered  for  the  desired 
pressure  in  the  Province  of  Ontario,  and  pro- 
per Government  Certificate  furnished  before  final 
payment   is   made. 

Each  tender  must  be  accompanied  by  a  certi- 
fied cheque  payable  to  the  order  of  the  Water 
Commissioners,  Windsor,  Ont.,  equal  to  ten  per 
cent.  (10  p.c.)  of  the  amount  of  the  tender, 
which  will  be  forfeited,  if  the  person  or  firm 
whose  tender  has  been  accepted  decline  to  enter 
into  a  contract  when  called  upon  to  do  so,  or 
tails   to   complete   the   contract. 

If  the  tender  be  not  accepted  the  cheque  will 
be    returned. 

The  right  is  reserved  to  reject  any  or  all  ten- 
ders ;   or  to  accept  any  tender. 

The  Water   Commissioners, 

W.  A.  Hanrahan,  Secretary. 
Windsor,   Ont.,   Oct.   7th,  1915.  41-42 


Tenders  for  the  Con- 
struction of  a  Bridge 


Separate  tenders  will  be  received  through  reg- 
istered post  only,  addressed  to  the  Chairman, 
Board  of  Control,  City  Hall,  Toronto,  up  to 
noon  on  Tuesday,  November  2nd,  1916,  as  fol- 
lows:— 

(a)  For  the  construction  of  a  reinforced  con- 
crete   bridge. 

(b)  For  the  supply  and  erection  of  the  struc- 
tural steel  work  for  a  combined  steel  and  concrete 
bridge. 

(c)  For  the  concrete  masonry  work,  concrete 
floor  and  timber  trestle  for  a  combined  steel  and 
concrete    bridge. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  Specifica- 
tions and  forms  of  tinder  may  be  obtained  upon 
application  at  Room  No.  311,  Department  of 
Works,  City  Hall,  on  payment  of  ten  dollars 
($10.00),  this  sum  to  be  refunded  upon  return 
of  plans.  Tenderers  must  comply  strictly  with 
conditions  of  City  By-law  as  to  deposits  and 
sureties,  as  set  out  in  specifications  and  forms 
of  tender.  The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

T.   L.  CHURCH,  Mayor, 
42  Chairman,    Board    of    Control. 


Engineer  desires  to  represent  manufac- 
turers, Montreal  and  district,  on  commission. 
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Late  News  Items 

Halifax,  N.S. 

In  connection  with  the  residence  being 
built  on  Oxford  Street  for  J.  H.  Rice, 
189  Brunswick  Street,  the  contract  for 
painting  ha.s  been  let  to  Martin  &  Moore, 
347  Harrington  Street,  the  heating  to 
Longard  Bros.,  213  Hollis  Street,  plumb- 
ing to  J.  MacKenzie,  Upper  Water  St., 
electrical  work  to  Farquhar  Bros.,  Bar- 
rington  Street,  and  interior  fittings  to 
J.   K.  Hunter.  110  Jubilee  Road. 

Hamilton,   Ont. 

The  contract  for  plastering  at  the 
residence  in  course  of  erection  for  F.  A. 
Dunlop.  991  Barton  Street  E.,  has  been 
awarded  to  Hill  Bros.,  307  Emerald  St. 
N.,  and  the  electrical  work  to  Cully  & 
Breay,   King  Street  W. 

Montreal,  Que. 

The  contract  for  plastering  at  the  resi- 
dence being  built  at  25  Fairmount  Street 
E.  has  been  let  to  Pascal  Larocque,  341 
Delanaudiere  Street.  Owners,  School 
Board  of  Infant  Jesus  Parish,  63  St. 
Joseph   Boulevard. 

The  erection  of  a  transformer  building 
at  the  Low  Level  Pumping  Station  is 
being  considered  by  the  City  Council. 
Tenders  will  probably  be  called  shortly. 
Architect,  A.  Chausse,  City  Hall. 


Ojibway,  Ont. 

Tlie  contract  for  the  construction  of  a 
drainage  system  for  the  Canada  Steel 
Corporation  has  been  awarded  to  John 
Dewhirst,  care  of  J.  Moynahan,  21  Par- 
ent Avenue,  Windsor.  Approximate 
cost,   $10,000. 

Oxford  West  Township,  Ont. 

Tenders  oh  the  construction  of  the 
Mayberry  Drain  will  be  received  until 
October  30th  by  Byron  G.  Jenvey,  R.  R. 
No.  5,  Ingersoll.  Plans  and  specifications 
with   Mr.  Jenvey. 

Wallaceburg,  Ont. 

The  Town  Council  are  receiving  ten- 
ders on  the  material  required  in  the  con- 
struction of  four  miles  of  transmission 
line,  including  poles,  cross  arms  and  No. 
6  bare  copper  wire.  Engineer,  VV.  R. 
Waybourne. 

Winnipeg,  Man. 

Tenders  will  be  received  until  October 
27th  by  M.  Peterson,  Secretary  of  the 
Board  of  Control,  for  3,000  feet  of  SJ/^- 
inch  rubber  lined  fire  hose  and  13  non- 
interfering  fire  alarm  boxes.  Specifica- 
tions at  office  of  the  Fire  Chief. 


Gyrostatic   Control   Devices 

In  a  paper  read  before  the  Institution 
of  Engineers  and  Shipbuilders  in  Scot- 
land, Dr.  J.  G.  Gray  described  a  number 
of  new  gyrostatic  devices  for  controlling 
moving  bodies,  such  as  torpedecs,  and 
showed  that  they  possessed  marked  ad- 
vantages over  those  at  present  in  use. 
The  latter  were  effective  only  for  short 
distances,  but  the  new  devices  could  en- 
sure the  maintenance  of  motion  in  a 
straight  line  for  very  long  distances. 
Torpedoes  thus  controlled  could  also  be 
steered  by  wires,  but  the  author  con- 
sidered that  the  direction  of  torpedoes 
by  wireless  transmission  was  not  prac- 
tical at  present,  as  the  sending  apparatus 
would  have  to  be  tuned  to  the  receiving 
apparatus  on  the  torpedo  beyond  the  pos- 
sibility of  interference  from  without. 
Aeroplanes  and  airships  capable  of  be- 
ing steered  and  elevated  or  depressed, 
under  the  control  of  electrical  action, 
could  be  devised.  Dr.  Gray  held  that 
motor  gyrostats  would  in  the  future  play 
a  great  part  in  warfare,  and  urged  that 
the  country  should  take  the  lead  in  the 
scientific  advancement  of  the  subject. 


A  French  firm  is  producing  cement 
from  the  scum  formed  by  boiling  beet 
for  sugar  inanufacture.  The  scum  con- 
sists chiefly  of  carbonate  of  lime  and 
water.  Out  of  70,000  tons  of  beet  4,000 
tons  of  carbonate  of  lime  is  obtained;  to 
this  1,100  tons  of  clay  is  added,  the  re- 
sulting product  being  3.163  tons  of  ex- 
cellent cement.  The  scum  is  pumped 
into  large  tanks,  where  it  is  allowed  to 
dry  partially;  finely  divided  clay  is  then 
mixed  with  it;  the  mixture  is  thoroughly 
amalgamated  with  beaters  for  an  hour 
and  burned  in  a  rotary  kiln,  much  in  the 
same  way  as  Portland  cement.  The 
clinker  is  then  removed  and  pulverized 
into  cement. 
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Can  We   Build   Radial  Brick  Ghimneys? 

IT  has  come  to  our  attention  lately  that  a  number 
of  firms  prominent  in  the  erection  of  large  chim- 
neys in  this  country  are  German.  We  think  we 
are  safe  in  saying  that  practically  the  whole  of 
this  business  has  been  going  to  three  concerns  whose 
operations  are  controlled  either  by  Germans  or  by  Ger- 
man-Americans. Mention  might  be  made  of  one  firm 
whose  home  office  is  at  Chemnitz,  Germany.  This 
firm  has  carried  out  a  great  deal  of  work  in  Canada, 
their  more  recent  work  including  chimneys  for  the 
C.  P.  R.  at  West  Toronto,  for  Barber  &  Ellis  at  Brant- 
ford,  and  Brigdens,  Limited,  Toronto.  They  are  still 
bidding  for  Canadian  work. 

Aside  from  the  question  of  violating  the  principle 
of  trading  with  the  enemies  of  the  Empire,  it  occurs 
to  us  very  forcibly  that  here  there  is  an  opening  for 
Canadian  industry.  The  design  and  construction  of 
these  chimneys  are  i)erfcctly  straightforward,  and  we 
understand  that  the  radial  'brick  are  actually  being 
manufactured  in  Canada  at  the  present  time. 

The  Contract  Record  hopes  that  its  readers  will 
look  into  this  matter  and  furnish  any  information  and 
suggestions  calculated  to  be  helpful  in  establishing 
and  promoting  what  should  be  a  branch  of  the  Can- 
adian constructional  industry. 


Choosing  Architects  by  Competition 

ALTHOUGH  architectural  competitions  are 
frequently  used  as  a  means  of  choosing  archi- 
tects or  of  securing  preliminary  designs,  it 
is  very  doubtful,  says  the  Engineering  Re- 
cord, whether  this  method  is  conducive  to  best  results. 
Engineers  are  comparatively  free  from  this  practice 
except  in  the  design  of  some  structures  such  as  small 
bridges.  A  few  years  ago  when  an  engineer  submitted 
a  plan  for  a  bridge  he  was  very  apt  to  find  himself  in 
competition  with  one  or  more  bridge  companies,  but 
now,  even  in  this  branch  of  engineering,  it  is  common 
practice  to  employ  an  engineer  who  prepares  his  own 
designs,  which  are  then  submitted  to  bridge  companies 
for  bids.  Architectural  competitions  are  generally  of 
no  advantage  to  the  owner.  To  make  them  successful 
he  must  first  choose  an  advisor,  whose  duty  it  is  to 
formulate  the  terms  on  which  the  competitors  must 
base  their  designs  and  to  conduct  the  competition.  The 
American  Institute  of  Architects  has  given  this  matter 
considerable  attention,  and  under  the  code  of  that  So- 
ciety it  is  unprofessional  for  any  member  of  the  Insti- 
tute, or,  of  a  Chapter  thereof,  to  participate  in  a  com- 
petition, whether  as  competitor  or  as  junior,  unless 
the  programme  shall  first  have  been  approved  by  the 
Committee  on  Competitions  of  the  Institute  or  by  an 
authorized  sub-committee.  A  contest  of  this  kind  is  a 
slow  and  expensive  process  of  choosing  an  architect, 
and  in  a  great  majority  of  cases  it  would  be  much 
better  if  he  were  chosen  directly  and  solely  upon  his 
fitness  to  design  and  to  superintend  the  work.  It  is 
possible  that  a  competition  may  bring  forth  a  meri- 
torious general  design  for  a  building,  and  the  author 
thereof  be  so  entirely  lacking  in  executive  ability  and 
in  the  technical  knowledge  necessary  to  prepare  de- 
tailed designs  as  to  be  incapable  of  carrying  the  work 
to  successful  completion. 


Rather  an  interesting  legal  decision  of  the  Wash- 
ington Supreme  Court  has  it  that  the  authority  of  an 
architect  is  not  absolute.  He  is  bound  by  the  general 
rule  of  agency.    In  the  absence  of  an  express  contract 
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or  compelling  facts,  it  is  never  held  as  a  matter  of 
law  that  an  architect  has  any  power  to  purchase  ma- 
terial or  to  enter  into  a  contract  for  or  on  behalf  of 
the  owner.  An  architect  who  draws  plans  for  a  build- 
ing and  supervises  its  construction  has  no  authority, 
express  or  implied,  to  make  contracts  with  a  sub-con- 
tractor binding  the  owner,  unless  the  owner  has  con- 
ferred on  him  such  authority. 


The  Canadian   Society  and  the  Montreal 
Commissioners 

IN  response  to  a  request  that  the  Council  of  the 
Canadian   Society  of  Civil   Engineers  should  be 
represented  at  a  meeting  of  the  Board  of  Com- 
missioners for  the  city  of  Montreal,  the  Secre- 
tary, Prof.  C.  H.  McLeod,  submitted  an  unofficial  pre- 
sentation of  the  Society's  views.     Following  is  a  copi- 
ous extract  from  Prof.  McLeod's  letter: — 

"It  has  not  been  practicable  to  have  a  meeting  of  the 
Council  of  the  Society  to  consider  your  communication  be- 
fore the  hour  of  your  meeting,  but  I  have  informally  con- 
sulted a  number  of  resident  members  of  the  Council  and  of 
the  Society  and  find  unanimous  support  of  the  view  that  the 
Society  as  a  body  cannot  under  any  circumstances  undertake 
to  approve,   or  to  criticize  in   detail,   any  public   engineering 


work,  and  that  in  this  case  its  full  duty  has  been  performed 
when  it  has  urged  that  the  expenditure  of  large  sums  of  pub- 
lic money  upon  the  enlargement  of  the  aqueduct  and  the 
construction  of  a  10,000  h.p.  hydro-electric  plant  shall  cease 
until  the  project  as  now  outlined  has  been  studied  and  re- 
ported upon  by  a  board  of  qualified  independent  engineers. 
It  has  been  conclusively  established  by  statements  recently 
placed  in  the  hands  of  the  Society  by  all  of  the  engineers, 
not  civic  employees,  who  were  named  in  Mr.  Cote's  letter 
of  August  2nd  to  Mr.  Jamieson  that  no  one  of  them  has 
ever  studied  and  reported  on  the  second  enlargement  of  the 
aqueduct  and  the  construction  of  a  large  hydro-electric  plant, 
but  that  on  the  contrary  all  investigations  by  them  have  been 
of  earlier  projects  or  of  isolated  portions  of  the  works  now 
in  progress. 

"In  view  of  the  large  expenditures  which  have  been  made, 
and  the  proposed  expenditure  of  still  larger  amounts  of  pub- 
lic money  on  a  work  which  has  received  no  engineering  sup- 
port aside  from  that  of  its  originator  and  his  staff,  and  real- 
izing that  the  project  is  viewed  with  distrust  by  many  local 
engineers,  who  have  some  knowledge  of  it  but  have  no  access 
to  all  the  data  necessary  to  the  forming  of  a  mature  and  com- 
prehensive judgment  regarding  it,  the  Council  of  the  Society 
has  thought  it  its  duty  to  recommend  that  independent, 
competent  engineers  be  engaged  to  report  on  the  proposed 
enlarged  development." 


The  Architecture  of  Greater  Britain 

(Leading  Editorial  in  The  London  Builder.) 


THE  war  has  proved  that  the  Colonies — to  use  a 
term  already  becoming  inapplicable — are  very 
diiferent  from  the  old  communities  of  that 
name  spread  over  Magna  Graecia,  which  were 
settlements  having  racial  kinship  with  the  parent  city 
without  definite  political  ties — a  relation  which  de- 
stroyed Greece  as  a  political  and  national  entity  while 
Greek  cidture  and  art  permeated  the  ancient  world.  A 
common  danger  and  community  of  thought  and  ideals 
are  bringing  with  them  the  desire  for  closer  political 
connection,  and  the  Colonies,  which  in  early  days  were 
looked  upon  as  a  doubtful  asset  to  Great  Britain,  are 
everywhere  recognized  as  constituting  its  greatest 
claim  to  the  position  of  a  world  power.  Since  such 
mistakes  as  those  which  led  to  the  Declaration  of 
American  Independence  are  now  impossible,  and  as 
the  world  now  recognizes  that  the  union  of  the  Brit- 
ish peoples  is  cemented  by  difficulties  instead  of  being- 
dissolved  by  them,  the  Empire  of  Greater  Britain  may 
be  said  to  have  been  consolidated  by  the  German  at- 
tack on  the  liberties  of  Europe. 

Britain's  destinies  have  been  made  imperial  by  cir- 
cii'cumstances  and  fate,  and,  though  they  have  been 
often  expressed  parochially,  fate  has  impelled  us  to 
take  a  greater  role  than  politicians  have  dreamed  of — 
a  role  which  it  needs  imagination,  sympathy,  and  in- 
cessant work  to  fit  ourselves  for,  and  which  should  ex- 
clude the  narrow  view  in  allwalks  of  life. 

The  civilization  of  Rome  was  great,  even  judged  by 
the  standards  of  the  modern  world.  The  saying  "Civis 
Romanus  sum"  expressed  convictions  which  were 
echoed  in  art  by  the  greatest  of  architectural  works, 
beneath  whose  shadows  we  moderns  even  now  feel 
ourselves  to  be  pigmies ;  but  that  civihzation  had  not 
a  fraction  of  the  organization  and  wealth  which  have 
fallen  to  us  like  a  gift  at  the  knees  of  the  gods.  Yet 
when  the  spoils  of  the  Seven  Seas  became  our  own,  as 
if  by  chance,  we  were  still  an  insular  people,  with  no 


imagination  to  show  us  our  ultimate  destinies;  and 
this  insular  and  parochial  character  is  marked  in  most 
of  our  architectural  eftorts  for  the  last  few  hundred 
years,  and  has  marred  the  development  of  our  towns, 
rendering  them  ugly  and  soulless  agglomerations  of 
buildings  sufficient  for  the  time,  but  impossible  for  the 
future.  It  has  among  our  individual  architects  pro- 
duced men  who  are  skilled  to  the  point  of  perfection 
in  imitating  the  products  of  past  ages,  so  long  as  they 
were  expressed  en  petite,  but  who  are  somewhat 
staggered  by  the  size  and  grandeur  of  the  conceptions 
of  our  seventeenth  and  eighteenth  century  architects, 
whose  schemes  were  small  when  compared  with  those 
which  were  considered  reasonable  in  earlier  times  by 
the  rules  of  moderate-sized  Italian  towns.  The  largest 
of  our  modern  schemes  have  their  genesis  in  the  un- 
aided work  of  the  engineer;  while  many  of  our  best 
architects  devote  their  attention  to  the  design  of  mod- 
erate-sized work  of  a  domestic  character. 

Influences  Bearing  upon  Canadian  Architecture 

The  welding  together  of  Greater  Britain,  must  be 
the  result  of  a  principle  of  wise  compromise,  and  this 
has  its  bearing  on  architecture  as  well  as  on  other 
branches  of  human  activity.  Thus  we  find  Canadian 
architects  have  learnt  from  the  United  States  how  to 
look  at  problems  in  a  broad  manner,  and  we  can  learn 
from  them  to  avoid  the  craven  fear  of  being  great  in 
scale  and  magnificence  of  conception,  while  they  can 
learn  from  us  the  truth  that  tradition  has  much  to 
teach,  and  that  strongly-marked  individuality  may  be 
compatible  with  the  refinements  found  in  old  work. 

Mediaeval  influences,  born  of  the  necessity  for  pro- 
tection and  shelter,  both  from  enemies  and  from  the 
inclemency  of  the  weather  in  times  when  heating  ap- 
pliances were  almost  unknown,  the  cramping  influence 
of  the  study  of  small  buildings,  all  have  their  effect  on 
the  modern  work  carried  out  in  our  midst — an  effect 
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which  such  conceptions  as  those  of  the  Government 
Buildings  at  Pretoria,  conceived  at  a  greater  distance 
from  centres  of  tradition,  may  help  us  to  free  ourselves 
from ;  while  the  great  cities  of  Australia  and  South 
Africa  are  more  likely  to  reflect  the  powerful  note  of 
develoi)ment  shown  in  UKjdern  American  architecture 
than  our  own  more  halting  and  tentative  treatment. 
And  if  our  own  country  is  to  be  rightly  considered,  not 
as  a  small  and  prosperous  island  community,  but  as 
the  integral  centre  of  a  great  ocean-sundered  empire 
to  the  aggregate  of  whose  commercial  developments 
no  limits  can  be  fixed,  a  newer,  greater,  and  more  im- 
perial scale  should  mark  our  future  buildings. 

The  closer  ties  binding  together  the  I'Inglish  com- 
munities beyond  the  seas  must  surely  result  in  the 
close  interchange  of  thought,  and  the  community  of 
interests  of  architects  dwelling  at  home  and  in  the 
Dominions,  which  will  cause  us  to  learn  from  the  past 
without  allowing  it  to  influence  the  future  as  much 
as  it  has  during  the  last  century,  in  which  we  have 
cojjied  too  much  and  understood  too  little. 

Centuries  ago  the  initiation  of  great  schemes  was 
the  work  of  individuals  who  happily  possessed  greater 
taste  and  insight  than  their  fellows ;  now  he  who  has 
great  ambitions  in  the  arts  must  learn  to  appeal  to 
communities  who  have  greater  means  at  their  disposal 
than  the  art  patrons  of  the  past,  but  less  knowledge  to 
direct  them. 

And  in  this  fact  lies  one  of  the  difficulties  of  the 
future;  because,  until  the  public  learn  to  understand 
the  importance  of  good  architecture — which  can  only 
be  done  by  improving  the  general  standard — they  will 
not  insist  on  having  it,  which  emphasizes  the  necessity 
for  good  architectural  education  directed  towards  a 
single  aim,  the  means  by  which  the  best  modern 
architecture  can  be  produced. 

The  public  will  ask  for  what  it  learns  to  value,  and 
the  architect's  part  is  to  improve  the  general  standard, 
which  should  be  based  on  the  requirements  of  a  great 
race  and  an  empire,  not  on  views  formed  by  the  study 
and  practice  of  what  may  be  termed  parochial  archi- 
tecture, excellent  though  that  may  be  in  its  way.  In 
saying  this  we  do  not  underrate  what  we  owe  to  the 
past,  the  value  of  which  is  evident  to  every  lover  of 
art  who  knows  our  towns  and  villages ;  but  the  pur- 
poses for  which  buildings  were  erected  and  the  needs 
of  the  ])opulation  they  had  to  meet  were  entirely  dif- 
ferent from  the  conditions  obtaining  to-day,  which 
have  more  similarity  with  those  of  Rome  in  the  era 
of  the  Caesars  than  of  mediaeval  England,  and  it  is 
therefore  natural  that  we  should  fail,  as  we  failed 
in  the  period  of  the  Revivals,  to  express  new  require- 
ments in  the  old  guise.  The  work  of  the  past  is  valued 
by  us  now  because  it  was  built  honestly  and  whole- 
heartedly for  the  present,  and  if  our  own  work  has 
tlie  real  architectural  merit  that  will  give  it  immortal- 
ity it  must  be  built  for  the  present  too. 

It  may  be  objected  that  the  immense  indebtedness 
of  the  country  at  the  conclusion  of  the  war  will  mili- 
tate against  the  possibility  of  such  an  architectural  de- 
veloi)inent  as  we  have  suggested,  but  we  do  not  think 
this  will  be  the  case. 

There  may  be  for  some  time  a  tendency  to  restrict 
expenditure  on  building  to  its  more  utilitarian  forms, 
but  in  the  first  place  these  must  be  on  a  commensurate 
scale  to  the  future  position  which  Greater  Britain  must 
occupy ;  and,  secondly,  the  expansion  of  trade  and  in- 
dustry will,  after  a  time,  more  than  counterbalance 
what  the  country  has  to  find  in  the  form  of  war  tax- 
ation.   Pessimistic  prophecy  has  always  been  indulged 


in  by  the  race — the  loss  of  the  American  Colonies  was 
to  be  the  prelude  of  our  fall,  but  marked  instead  the 
birth  of  the  Empire  as  we  know  it;  and  so  wc  believe 
that  the  pessimists  of  to-day,  drawing  dreary  pictures 
of  an  impoverished  and  overtaxed  country  recognizing 
the  financial  leadership  of  Washington,  will  see  in  a 
few  years'  time,  instead,  a  new  era  of  commercial  pros- 
perity and  advancement  in  which  an  invigorated  and 
united  Empire  will,  we  hope,  be  distinguished  by  its 
architecture  as  well  as  by  its  material  prosperity,  and- 
express  architecturally  the  future  destinies  of  Greater 
Britain. 


Opportunity  in  Iron  and  Steel  Goods 

According  to  a  report  from  Mr.  Claude  Dyer,  Act- 
ing Trade  Commissioner  at  Leeds,  Eng.,  intorviews 
with  merchants  engaged  in  the  iron  and  steel  trade 
clearly  indicate  their  desire  to  obtain,  if  possible,  sup- 
plies of  iron  and  steel  goods  from  Canada.  The  stop- 
page of  imports  from  European  sources  brought  about 
by  the  war  and  the  fact  that  the  production  in  the 
United  Kingdom  is,  to  a  large  extent,  being  diverted 
to  inilitary  purposes,  has  curtailed  the  supply  avail- 
able for  commercial  use. 

Merchants  hesitate  to  rely  on  United  States  firms 
^wing,  it  is  asserted,  to  the  constant  difficulties  which 
arise  in  regard  to  deliveries  when  once  an  order  has 
been  placed. 

It  is  further  intimated  that  if  Canadian  makers  of 
such  lines  as  steel  wire  rods,  steel  billets,  copper  or 
brass  rods  are  able  to  land  these  goods  at  United 
Kingdom  ports  at  prices  which  would  compete  with 
other  sources,  a  unique  opportunity  now  awaits  them. 


Eflfect   of  Bombardment  and  Explosion  on 
Concrete  and  Brickwork 

IN  a  recent  issue  of  the  Scientific  American  we 
read:  "A  feature  of  the  pictures  of  the  Belgian 
forts  bombarded  by  the  German  42-centimetre 
guns  is  that  the  walls  and  roofs  struck  by  the 
projectiles  are  not  pierced  smoothly  by  the  shots,  but 
completely  shattered,  even  when  the  explosive  force  of 
the  shells  plays  no  part.  These  fortifications  consist 
chiefly  of  concrete  and  armoured  concrete.  According 
to  an  article  by  Professor  P.  Rohland,  the  same  phen- 
omenon has  been  observed  in  experimental  practice 
with  targets  of  reinforced  concrete.  It  was  found  that 
the  shots  did  not  break  holes  or  fissures,  as  in  steel 
targets,  but  caused  the  whole  target  to  crumble  into 
small  fragments. 

"Professor  Rohland  holds  that  the  reason  for  this 
singular  behaviour  of  concrete  lies  in  the  fact  that 
there  is  a  condition  of  high  tension  in  sheets,  walls. 
roofs,  etc.,  of  concrete,  due  to  the  colloidal  chemical 
nature  of  the  cement,  whose  separate  particles  are 
pressed  extraordinarily  close  to  each  other.  When 
this  tension  is  relieved  at  any  point  by  a  bursting  shot 
the  complete  crumbling  of  the  entire  sheet  of  concrete 
is  the  inevitable  result.  Hence,  he  advises  a  return  to 
the  use  of  brick  for  fortifications.  When  a  brick  wall 
is  struck  by  a  shot  the  result  is  merely  the  tearing  of 
a  big  hole,  since  owing  to  the  looseness  of  the  struc- 
ture only  the  parts  in  immediate  contact  with  the  spot 
hit  are  affected." 

On  the  other  hand  the  Peabody  Sales  Corporation. 
of  Walkerville,  Ont.,  in  a  letter  quoted  by  The  Archi- 
tects and  Builders'  Journal,  consider  that  the  compar- 
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atively  small  amount  of  damage  done  to  their  factory 
by  a  dynamite  explosion,  on  June  21st,  1915,  was  due 
almost  entirely  to  the  concrete  construction.  The 
charg;e  was  placed  apparently  about  a  foot  or  less  from 
the  brick  retaining-  wall,  halfway  between  two  concrete 
piers  on  the  outside  of  the  building,  and  directly  under 
a  solid  concrete  slab,  which  affords  a  footpath  from 
the  pay-roll  department  entrance  to  the  street.  The 
explosion  blew  out  about  ten  to  fifteen  feet  of  the  brick 
retaining  wall,  and  destroyed  the  concrete  sidewalk 
slab  under  which  the  charge  was  placed,  but  there  was 
not  one  other  particle  of  concrete  so  much  as  chipped 
in  any  portion  of  the  building.    It  is  their  opinion  that 


had  this  building  been  an  ordinary  constructed  brick 
wall,  the  entire  front  would  probably  have  been  blown 
in  and  a  large  section  of  the  floor  space  have  col- 
lapsed. 

We  venture  the  suggestion  that  it  was  not  the 
system  of  construction  of  the  main  building  which 
saved  it  from  material  damage,  but  the  fact  that  the 
brick  retaining  wall  and  the  concrete  side  walk,  both 
of  which  were  destroyed,  received  the  full  effect  of  the 
dynamite  charge  and  broke  the  force  of  the  explosion 
before  it  reached  the  main  building,  which  conse- 
quently only  suffered  from  broken  windows  due  to  the 
concussion. 


Notes  on  Sewage  Treatment  and  Disposal 


Specially  Contributed  by  R.  O.  Wynne-Roberts 


THE  Department  of  Public  Works,  Bureau  of 
Surveys,  Philadelphia,  recently  published  a 
report  on  the  "Collection,  Treatment  and  Dis- 
posal of  Sewage."  This  report  was  prepared 
by  Mr.  George  S.  Webster,  Chief  Engineer,  Mr.  George 
E.  Datesman,  Principal  Assistant  Engineer,  and  Mr. 
W.  L.  Stevenson,  Assistant  Engineer.  Mr.  Rudolph 
Hering  was  associated  in  this  work.  _ 

While  this  report  was  written  with  particular  vT- 
ference  to  Philadelphia  conditions,  it  deals  with  many 
interesting  matters  which  are  common  to  all  cities. 

The  Department  conducted  extensive  experiments 
in  1910,  the  results  of  which  are  incorporated  in  a  com- 
prehensive report  published  in  the  following  year.  In 
addition,  and  prior  to  this,  Mr.  Webster  made  an  ex- 
amination of  the  sewage  disposal  systems  "in  Europe 
in  1908,  whilst  Mr.  Datesman  made  another  inspection 
in  1913. 

The  experiments  and  the  reports  were  connected 
with  the  whole  question  of  the  collection,  treatment 
and  disposal  of  sewage,  and,  consequently,  they  afford 
ample  scope  for  notes.  In  this  connection,  however, 
the  writer  does  not  propose  to  confine  the  observa- 
tions to  the  Philadelphia  reports,  but  will  have  occa- 
sion to  refer  to  reports  issued  by  New  York,  Balti- 
more, Columbus,  Cincinnati,  Chicago,  London,  Man- 
chester, Leeds,  etc. 

At  first  sight  it  would  seem  almost  unnecessary 
for  experiments  to  be  conducted  by  so  many  authori- 
ties, as  sewage  might  be  considered  as  water  contain- 
ing small  quantities  of  organic  and  inorganic  wastes. 
Water  delivered  to  a  city  must  naturally  be  pure  and 
abundant.  The  quantity  of  foecal  matter  per  head  of 
population  is  approximately  the  same  in  various  cities, 
but  the  quantity  and  character  of  trade  wastes  differ 
greatly :  Chicago  has  waste  from  packing  houses. 
Milwaukee  from  breweries  and  tanneries,  Hudders- 
field  from  wool  factories,  Wolverhampton  from  gal- 
vanized iron  process,  and  so  on.  There  is  also  the 
question  of  the  dilution  of  sewage  by  a  large  consump- 
tion of  water,  by  ground  water  leakage,  and  by  the 
admission  of  rain-water. 

All  these  points  must  be  taken  into  consideration 
by  the  engineer  when  designing  sewage  treatment 
works,  and,  while  works  for  small  cities  may  be  de- 
signed with  a  reasonable  margin  of  safety  to  provide 
for  fluctuating  conditions,  it  is  desirable  to  make  as- 
surance doubly  sure  by  careful  preliminary  investi- 
gation. In  large  cities,  however,  when  the  expenditure 
of  millions  of  dollars  is  involved  in  the  construction 


of  works,  and  a  further  heavy  annual  expenditure  must 
be  incurred  to  operate  and  maintain  such  plants,  it 
is  essential  that  every  precaution  should  be  adopted  to 
ensure  satisfactory  results.  As  stated  in  the  Milwau- 
kee 1915  report,  "local  conditions  so  largely  influence 
the  character  of  the  treatment  necessary  for  a  satis- 
factory disposal  of  the  sewage,  that  the  method  suc- 
cessfully applied  by  one  municipality  cannot  therefore 
be  indiscriminately  employed  by  other  cities."  More- 
over, North  American  conditions  are  different  from 
those  in  Europe.  British  methods  are  seldom  applic- 
able, owing  to  the  -differences  in  the  climatic  condi- 
tions, habits  and  requirements  of  the  people,  size  and 
character  of  the  streams,  and  so  on.  Consequently, 
experiments  conducted  by  specialists  always  afford  a 
fund  of  new  information  which  is  ever  welcomed  by 
engineers. 

In  the  matter  of  collection,  it  is  important  'to  re- 
member that  the  greater  the  consumption — or  as  it  is 
often  more  correctly  expressed,  the  quantity  of  water 
used  and  mis-used — the  greater  must  be  the  capacity 
of  the  sewers,  pumps  and  treatment  works.  Philadel- 
phia uses  about  178  gallons  a  head  a  day.  Cincinatti 
uses  131  gallons  a  head,  but  it  is  stated  that  only  60  per 
cent,  reaches  the  sewers,  as  that  portion  used  for 
steam  purposes,  road  and  lawn  sprinkling,  leakage,  etc., 
is  disposed  of  in  other  ways. 

Mr.  George  M.  Wisner  in  his  report  of  1911  on 
Chicago  Sewage  Disposal  Works,  expressed  the  fol- 
lowing opinion  on  the  question  of  abnormal  use  of 
water : — "The  use  of  water  to-day  in  Chicago  is  ex- 
cessive, and  should  be  cut  down as  the  size 

of  intercepting  sewers,  sewage  pumping  stations,  and 

plant  for  the  treatment is  materially  affected. 

Not  only  are  the  sizes  of  the  plants  and  their  design 
affected,  but  there  is  an  annual  cost,  which  is  prac- 
tically wasted,  to  cover  the  pumping  of  sewage  due 
to  this  extravagant  waste  of  water.  This  is  a  direct 
drain  on  the  community  without  any  return."  The 
writer  has  endeavored  to  draw  attention  to  this  fact 
in  his  paper  on  "The  Economics  of  Waste  Water  in 
Cities,"  and  would  respectfully  urge  on  Canadian  engi- 
neers to  study  this  very  important  matter  from  all 
viewpoints. 

In  the  Philadelphia  report  there  is  an  interesting 
discussion  of  the  policy  of  collecting  sewage  on  the 
separate  or  combined  systems. 

In  a  city  not  already  provided  with  satisfactory 
sewers,  it  is  largely  a  question  of  the  relative  costs 
of  the  two  systems,  although  the  problem  even  there 
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is  not  a  simple  one ;  but  in  a  city  where  sewers  have 
been  constructed  more  or  less  completely,  it  would 
entail  an  enormous  expenditure  of  money  to  effect 
any  change.  The  ideal  condition,  of  course,  would  be 
to  separate  the  sewage  from  the  storm  water  so  as  to 
reduce,  as  much  as  possible,  the  volume  to  be  treated 
daily,  and  allow  the  storm  water  to  be  discharged  out 
to  streams,  rivers,  or  lakes.  It  must,  however,  be 
borne  in  mind  that,  to  effect  this,  every  house  must 
have  two  drains, — one  for  sewage  and  the  other  for 
rain-water :  the  paved  yards  and  the  roof  would  be 
connected  with  the  latter  drain,  and  gulleys  which 
were  intended  for  wash  water,  etc.,  would  have  to  be 
slightly  elevated  above  the  yard  surface,  and  be  con- 
nected to  the  other  drain.  The  householders  would 
have  to  observe  carefully  the  regulations  as  to  the 
use  of  two  sets  of  gulleys,  but  in  the  exi)erience  of 
municipal  officers  such  regulations  would  be  observed 
very  casually.  If  this  would  be  the  result,  the  dis- 
charges of  both  drains  would  need  treatment. 

Carrying  the  consideration  further,  storm  waste 
conduits  must  necessarily  be  built  of  ample  capacity, 
and  would  be  used  occasionally,  but  any  discharges  of 
polluted  water  from  the  houses  would  convert  the 
storm  water  conduits  into  elongated  cesspools,  and 
would  tend  to  cause  a  nuisance.  Apart  from  this,  the 
first  wash  of  a  storm-water  discharge  would  often  be 
as  offensive  as  sewage,  and  would  require  treatment 
as  sewage.  After  the  conduits  have  been  scoured, 
the  water  might  be  allowed  to  be  discharged  into  a 
stream  or  river,  as,  apart  from  the  discharge  of  storm 
water,  the  stream  or  river  would  no  doubt  be  changed 
in  quality  by  a  turbulent  flood. 

If  sewage  and  storm  water  were  allowed  to  flow 
in  one  channel  the  volume  would  be  increased  accord- 
ing to  the  intensity  of  the  rainfall,  the  slope  and  char- 
acter of  the  district,  and  the  length  of  the  sewers. 
Consequently  it  is  probable  that  the  capacity  of  the 
sewer  would  have  to  be  many  times  that  of  a  sewer 
in  a  separate  system.  The  sewage  during  a  rainfall 
would  be  greatly  diluted,  and  if  conveyed  to  the  treat- 
ment works  would  impose  a  tax  on  their  capacity.  The 
first  wash  would  necessarily  have  to  be' so  treated,  as 
slime  and  sediment  would  be  scoured  with  it ;  but  after 
the  sewage  had  been  diluted,  say,  beyond  six  times 
the  dry-weather  flow,  the  surplus  could  be  discharged 
by  overflows,  leaping  weirs,  or  other  devices  into  ad- 
joining water-courses. 

Philadelphia  has  1,300  miles  of  combined  sewers, 
and  therefore  the  question  of  adopting  the  separate 
system  was  out  of  the  range  of  practical  politics. 
Nevertheless,  the  authors  of  the  report,  in  discussing 
the  matter,  stated  that  "the  introduction  of  the  seix- 
arate  system  undoubtedly  would  have  an  advantage 
over  the  combined  system  in  the  matter  of  collecting 
the  sewage  at  a  more  uniform  rate  and  less  in  amount, 
would  exclude  all  sewage,  even  at  times  of  storm,  from 
the  water-courses,  and  would  lessen  the  load  upon 
treatment  works,  and  prevent  possible  detriment  to 
their  operation  due  to  absence  of  grit  or  changing  sew- 
age characteristics." 

On  the  other  hand,  a  combined  system  in  that  city 
would  mean  obviating  the  expenditure  of  about  twenty- 
five  million  dollars  for  dual  connections  and  the  re- 
arrangement of  plumbing. 

The  advantages  of  a  combined  system  may  be 
stated  as  follows : — 

"As  the  first  flush  of  rainfall  contains  the  deposits  on 
the  sides  of  the  sewers  and  the  filth  from  the  street  surface, 
it  is  generally  more  polluting  than  the  ordinary  dry-weather 


flow  of  sewage.     When  the  combined  »y»tem  of  «ewer»  it 
used,  this  is  intercepted  and  conveyed  to  the  treatment  works. 

"The  increased  fluctuation  in  flow  to  the  works  by  the 
use  of  the  combined  system  is  compensated  for  by  decrease 
in  concentration  of  the  sewage;  therefore  it  would  be  sus- 
ceptible t>f  passage  through  the  works  at  greater  speed. 

"The  occupation  of  less  space  in  the  streets,  by  the  single 
conduit  of  the  combined  system  instead  of  the  two  of  the 
separate  system,  and  by  one  set  instead  of  two  sets  of  lateral 
house  connections,  with  consequent  lessening  of  interference 
with  the  sub-surface  structures." 

The  report  stated  that  the  concensus  of  opinion  is 
given  against  the  employment  of  the  separate  system 
in  closely  built-up  urban  territory,  except  in  low-lying 
areas  subject  to  river  overflows,  or  for  the  protection 
of  a  water  supply. 

The  separate  system  was  adopted  by  Capetown, 
and  by  many  British  towns.  It  is  also  in  operation 
in  some  Canadian  cities,  but  its  adoption  is  a  matter 
for  careful  consideration,  and  must  be  governed  by 
local  conditions.  Observations  made  at  some  works 
indicate  that  the  reduction  of  the  period  of  Tctention 
of  sewage  tanks — or,  probably  more  correctly  ex- 
pressed, the  increased  velocity  of  flow  through  such 
tanks — does  not  seriously  affect  the  results  of  sedi- 
mentation when  the  volume  of  sewage  is  increased 
three  times.  The  volume  of  sewage  between  three 
and  six  times  the  dry-weather  flow  should  be  treated 
in  separate  storm-water  tanks  and  filters,  and  the  vol- 
ume over  and  above  six  times  dry-weather  flow  may 
be  allowed  to  discharge  into  streams  without  treatment. 

Reference  has  been  made  to  leaping  weirs  and 
overflows.  The  principle  adopted  in  the  design  of 
collecting  sewers  in  Philadelphia  is  "a  radical  de- 
parture from  the  design  of  similar  structures  hereto- 
fore in  use  in  American  cities." 

"The  design  of  these  structures  where  such  col- 
lecting sewers  have  been  in  operation  for  a  period  of 
years  has  been  worked  out  in  a  scientific  manner  in 
a  number  of  European  cities,  and  the  eminently  satis- 
factory results  upon  the  water-courses  have  been  ob- 
served." 

In  Europe  "the  conditions  for  constructing  col- 
lectors were  ideal,  as  their  grades  were  made  to  con- 
trol, and  not  to  be  controlled  by  the  grades,  and  there- 
fore the  elevations  of  the  tributory  sewers  at  their  con- 
fluence." 

This  statement  is  rather  difficult  to  understand.  If 
a  grade  is  made  to  control  the  capacity  of  the  collector, 
the  dimensions  of  the  collector  are  manifestly  control- 
led by  the  grade.  The  grade  may,  under  suitable  con- 
ditions, be  selected  so  that  the  carrying  capacity  of 
a  sewer  is  fixed  and  all  excess  flows  must  be  diverted. 
This  implies  the  use  of  leaping  weirs  or  similar  device. 
On  the  other  hand,  if  the  collector  is  not  controlled 
by  the  grade,  it  may  be  assumed  that  excess  flows  are 
disposed  of  by  overfall  weirs. 

As  the  description  of  the  design  of  collectors  given 
in  the  report  was  not  clear  to  the  writer,  inquiries  were 
made,  and  Mr.  Webster  was  good  enough  to  amplify 
the  description.  The  sewers  now  discharge  directly 
into  the  river,  but  it  is  necessary  to  divert  the  normal 
flow  to  the  disposal  works  and  allow  the  surplus  due 
to  rainfall  to  be  discharged  into  the  river.  Conse- 
quently a  new  collecting  sewer  will  be  constructed  to 
intercept  the  sewage,  and  this  will  cross  under  the 
existing  ones.  In  the  existing  sewers  "whose  flow 
is  to  be  intercepted  a  dam  will  be  built,  the  crest  of 
which  will  be  at  the  elevation  of  the  maximum  flow 
to  be  taken  into  the  collector.     Upstream  from  the 
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dam  there  will  be  a  diverting  channel  leading  the  dry- 
weather  flow  through  an  opening  in  the  side  of  the 
sewer,  in  which  will  be  hung  by  a  horizontal  shaft  an 
unbalanced  butterfly  valve.  The  continuation  of  this 
channel  and  opening  leads  to  the  collector,  which  has 
been  carried  under  the  combined  sewer  under  the  dam. 

"During  dry  weather  the  sewage  will  flow  through 
the  channel,  under  the  valve,  and  into  the  collector. 
When  rain-water  is  added  to  the  flow,  and  the  quantity 
of  flow  in  the  sewer  increased,  its  elevation  rises,  but 
up  to  the  height  of  the  dam  all  can  pass  through  the 
opening  under  the  valve. 

"When  the  height  of  the  water  rises  above  the  ele- 
vation of  the  dam  the  butterfly  valve  automatically 
closes  nearly  shut,  leaving  but  a  small  opening  between 
its  lower  edge  and  seat — in  fact,  just  enough  so  that 
when  the  combined  sewer  runs  full  the  opening  will 
pass  a  quantity  of  water  equal  to  the  dry-weather 
flow  of  sewage. 

"All  remaining  stojm-water  flows  over  the  dam  into 
the  water-courses. 

"In  cases  where  sewers  discharge  at  tide  water, 
the  dam  must  have  an  elevation  of  10.00  to  exclude 
high  tides,  and  will  be  located  arbitrarily  in  the  sewer 
at  a  point  where  it  will  be  two-thirds  of  the  vertical 
diameter.  In  these  cases  hinged  gates  will  be  built 
in  the  dam  to  act  as  tide-gates.  The  cross  section  of 
the  combined  sewer  will  be  enlarged  at  the  dam  to 
aiYord  waterway." 

It  will  be  observed  that  the  eccentrically  poised 
gate  will  allow  the  first  flush  of  storm-water  into  the 
collector,  but  when  the  sewage  is  sufficiently  diluted 
it  is  byepassed  into  the  water-courses.  This  arrange- 
ment is  simple  and  efifectual. 

In  this  connection  it  is  interesting  to  observe  from 
the  Cincinnati  report  what  are  considered  to  be  the 
functions  of  an  overflow  and  a  sewer  regulator:  "The 
function  of  a  storm-water  overflow  is  to  supply  a 
means  of  removing  storm-water  in  excess  of  a  certain 
definite  flow  in  the  sewer  to  the  nearest  water-course. 
A  sewage  flow  regulator,  conversely,  is  intended  to 
prevent  surcharging  of  an  intercepting  sewer  by  part- 
ly or  wholly  closing  the  inlet  connection  from  the 
branch  trunk  sewer.  The  general  object  to  be  attained 
is  the  same  in  both  cases — namely,  to  allow  the  admis- 
sion of  domestic  sewage  to  the  intercepting  sewer, 
and  to  divert  the  storm-water  to  other  channels ;  but 
an  overflow  provides  an  outlet  for  storm-water  from 
a  trunk  sewer,  while  a  regulator  prevents  the  admis- 
sion of  storm-water  to  an  interceptor." 

The  distinction  is  somewhat  subtle,  because  the 
object  is  to  divert  the  excess  volume  of  sewage,  and, 
as  in  the  case  of  Philadelphia,  an  overflow  is  an  in- 
tegral part  of  a  regulator  installation.  Leaping  weirs, 
however,  do  not  usually  need  regulators.  As  the  vol- 
ume and  velocity  of  a  flow  increases,  the  trajectory  of 
the  stream  flattens  at  the  point  of  discharge,  and  con- 
sequently it  will  leap  over  an  opening,  whereas  in  the 
case  of  a  small  volume  and  low  velocity  the  stream 
will  fall  into  the  opening  in  the  invert  leading  to  the 
collector  beneath  the  sewer.  The  Philadelphia  regu- 
lating valve  is  less  liable  to  disorder  than  those  oper- 
ated by  floats.  The  subject  of  overflow,  leaping  weirs, 
and  regulators  is  a  most  interesting  and  instructive 
one,  and  much  could  be  written  about  it. 

There  are  other  points  for  discussion,  but  this  will 
suffice  for  the  present. 

An  interesting  chapter  in  the  history  of  rapid 
transit  in  the  city  of  New  York  has  just  been  closed  by 


the  opening  of  what  has  been  known  as  the  Steinway 
tunnel,  under  the  East  River,  that  connected  Man- 
hattan at  Forty-second-street  and  Long  Island.  The 
tunnel  bore  this  name  because  the  late  William  Stein- 
way, a  large  property  owner,  was  interested  in  it.  A 
company  was  incorporated  to  build  it  in  1887,  and  a 
contract  was  let  in  1892,  but  a  financial  panic  stopped 
it  the  following  year,  and  the  scheme  lay  dormant 
until  the  subway  was  in  hand.  A  contract  was  then 
let  for  the  completion  of  the  work,  and  it  had  to  be 
finished  by  Januaryy  1st,  1907,  when  the  franchise 
expired.  Trouble  with  the  public  authorities  delayed 
the  work  and  the  franchise  ended  with  the  work  un- 
completed. The  scheme  was,  however,  taken  over  by 
the  city  as  part  of  the  additional  subway  scheme  and 
has  now  been  opened. 


Blocking  of  Concrete  Bricks  Used  in 
Raising  Steel   Bridge 

IN  raising  a  heavy  steel  highway  bridge  recently 
to  a  height  of  5  ft.  at  one  end  only,  blocking  of 
concrete  bricks  or  blocks  was  used  instead  of  the 
customary  timber  blocking.  The  work  is  des- 
cribed by  H.  C.  Hardman  in  The  Engineering  Record. 

As  the  bridge  was  raised  from  above  by  means  of 
slings  fitting  over  the  nuts  on  the  end  pins,  it  was 
thought  inadvisable  to  use  the  ordinary  blocking 
which  would  have  to  be  removed  in  its  entirety  in  or- 
der to  place  the  permanent  concrete  pedestals  under 
the  bridge  shoe,  thus  leaving  the  bridge  suspended 
in  mid-air  until  the  concrete  has  set  sufficiently  to 
receive  its  load.  To  obviate  this  more  or  less  danger- 
ous condition  concrete  block  piers,  made  of  4  x  8  x  16- 
in.  blocks  of  1:2:4  concrete,  were  carried  up  directly 
under  the  bridge  shoe  as  it  was  raised.  In  this  way, 
the  shoe  was  at  no  time  more  than  a  few  inches  ofif 
a  firm  bearing.  The  blocks  were  of  such  size  and'shape 
that  a  great  variety  of  course  arrangements  could  be 
made  so  that  perfect  bonding  could  be  secured.  The 
raising  of  the  bridge  was  made  in  short  lifts  of  13, 
32  and  15  ins.,  the  whole  time  consumed  being  ten 
hours,  which  was  distributed  over  three  days.  At 
the  end  of  each  lift  the  space  between  the  block  pier 
and  the  pedestal  form  was  filled  with  a  1 :2 :4  con- 
crete, level  with  the  top  of  the  pier,  and  the  bridge 
brought  to  a  bearing  on  the  pier.  By  this  means,  no 
load  was  placed  upon  the  fresh  concrete.  The  blocks 
were  laid  up  with  approximately  a  1-in.  bed  and 
joints,  the  pier  showing  a  slight  settlement  as  the 
weight  of  the  bridge  was  applied  to  the  fresh  mortar 
bedding.  The  faces  of  the  piers  were  purposely  left 
^s  rough  as  possible  by  raking  the  joints,  so  as  to 
secure  a  good  bond  with  the  concrete  poured  around 
them.  Small  piers  forming  a  bearing  for  the  lifting 
jacks  were  built  along  side  the  larger  piers  and  in- 
corporated in  the  pedestals  in  the  same  manner. 

The  blocks  were  made  on  a  wooden  bed  in  sets 
of  twenty,  two  hundred  being  made  in  all  to  allow 
for  breakage  and  imperfect  blocks.  They  were  allowed 
to  cure  for  a  minimum  of  two  weeks  before  being  used. 
At  the  end  of  each  day's  run  of  the  mixer  on  other 
parts  of  the  work,  the  block  form  was  filled  from  the 
clean-up  around  the  mixer  and  the  last  batch  run,  so 
that  the  cost  could  not  be  accurately  kept.  Approxi- 
mately, however,  the  blocks  cost  10  cents  each. 

The  labor  cost  of  raising  the  bridge  and  building 
the  pedestals  and  piers  was  $15.34,  the  total  cost  being 
brought  up  to  about  $49  by  the  cost  of  material  and 
special  lifting  apparatus. 
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Vitrified  Brick  Construction 

By  W.  C.  Perkinst 

ANY  failures  occur  in  brick  pavements  whicli 
can  be  traced  to  the  non-uniformity  of  the 
sand  cushion  or  to  a  cushion  not  ])roperly 
compacted.  Many  engineers  take  the  ground 
that  the  only  function  of  the  sand  cushion  is  to  pro- 
vide a  uniform  bearing  for  the  brick  wearing  surface — 
the  smooth  comi)acted  sand  taking  care  of  any  in- 
equalities of  brick  or  any  variation  of  the  foundation. 
We  believe  that  the  thickness  of  the  bed  of  sand  should 
be  as  small  as  possible,  never  over  one  inch. 

Resiliency  of  Confined  Sand  Under  Traffic 

It  is  claimed  that  a  grouted  brick  pavement  should 
have  a  cushion  so  as  to  give  it  "resiliency"  under 
traffic.  We  question  if  sand  confined  between  a  con- 
crete foundation  and  a  brick  wearing  surface  has  any 
real  elasticity.  We  grant  it  may  yield,  shift  or  be 
compacted  by  traffic  weight  on  the  wearing  surface 
of  the  pavement  and  that  the  cement  grouted  wear- 
ing surface  will  of  itself  spring  back;  but  the  sand 
will  not  follow,  and  we  have  a  small  air  space  between 
the  sand  and  the  grouted  brick  wearing  surface.  This 
can  be  easily  demonstrated  by  a  hammer  survey  of  any 
cement  grouted  brick  street  laid  on  a  sand  cushion. 
The  hollow  spaces  are  readily  located.  These  areas 
may  be  separated  by  solid  areas  where  as  yet  the 
cushion  has  not  left  the  pavement.  The  bond  at  these 
hollow  spots  may  be  intact  and  show  no  distress,  but 
these  areas  become  weak  spots  in  an  otherwise  good 
pavement  and  eventually  there  may  be  a  settling  or 
a  breaking  of  the  cement  bond. 

It  has  also  been  claimed  that  a  sand  cushion  pre- 
vents the  crushing  of  the  brick  wearing  surface  under 
the  weight  of  traffic.  Mere  weight  does  not  crush  a 
grouted  brick  pavement  laid  on  a  solid  foundation, 
provided  it  has  a  firm  bearing  or  bed  for  the  brick. 
If  paving  brick  manufacturers  cannot  make  a  paving 
brick  that  will  bear  the  crushing  force  of  street  and 
highway  traffic,  they  had  better  stop  making  brick. 

Good  Results  Hard  to  Obtain 
Again,  in  actual  construction,  while  we  may  give 
elaborate  directions  as  to  how  the  sand  cushion  is  to 
be  rolled  and  struck  with  a  template,  we  find  that  to 
obtain  good  results  in  the  field  is  almost  impossible, 
and  we  have  an  unstable  layer  of  sand  varying  in 
compactness  and  thickness  between  a  solid  foundation 
and  a  solid  wearing  surface.  There  is  also  the  hazard 
of  the  sand  working  up  between  the  joints  of  the 
bricks  and  thus  weakening  the  bond  when  the  pave- 
ment is  grouted.  A  rolled  wet  sand  cushion,  if  it  dries 
out  after  the  bricks  have  been  laid,  will  undoubtedly 
shrink  and  then  leave  hollow  spots  under  the  wearing 
surface. 

Try  Sand  and  Cement  Cushion 
In  view  of  all  the  hazards  of  using  sand  for  the 
bedding  course,  engineers  are  beginning  to  turn  to  the 
use  of  a  mixture  of  cement  and  sand.  Mr.  Compton, 
Chairman  and  Consulting  Engineer  of  the  Baltimore 
Paving  Commission,  last  year  made  laboratory  tests 
of  a  cushion  mixed  1  to  3,  1  to  5,  1  to  8  and  1  to  10, 
cement  and  sand,  and  adopted  for  alj  brick  paving 
work  this  year  in  Baltimore  a  cement  sand  bed  mixed 
1  cement  to  5  sand.  The  sand  and  cement  are  thor- 
oughly mixed  dry  and  then  handled  the  same  as  an 

•.Vb-itrnct  of  pioei- presented  iit  the  Dnyinn  (Ohio)  Convention  of  the 
Amorloan  Sjoloty  of  Miiniclpnl  IinprovoniciitB. 
tCUiot  Kcirflnoer,  Dunn  Wire-Cut-Lag  Brlolt  Co. 


ordinary  sand  cushion.  The  bricks  are  then  laid,  rolled 
and  inspected,  and  the  pavement  wet  down  for  grout- 
ing. This  adds  moisture  to  the  cement-sand  bed  and 
eventually  the  cement-sand  bed  becomes  hard  and 
practically  joints  the  brick  wearing  surface  to  the 
foundation.  The  rolling  of  the  brick  wearing  surface 
is  kept  up  even  with  the  paver.  This  is  an  advantage, 
for  if  with  a  cement-sand  bed  the  paving  is  rolled  and 
not  grouted  and  we  have  rain,  no  harm  is  done,  in  fact 
the  rain  will  set  up  the  cement-sand  bed.  On  the 
other  hand,  there  is  always  a  hazard  when  it  rains  on 
brick  laid  on  sand  cushion  and  not  grouted,  as  the 
sand  is  apt  to  come  up  in  the  joints  from  the  wash, 
necessitating  the  relaying  of  sections  of  the  paving. 
In  Baltimore,  Lexington  Street,  the  area  from  Calvert 
Street  to  Liberty  Street,  was  paved  with  brick  in 
1906,  on  a  4-in.  concrete  base,  using  a  >^-in.  mortar 
cushion,  mixed  1  to  3.  Mr.  Compton  states  that  this 
street  stood  up  splendidly  and  that  no  complaint  has 
ever  been  made  as  to  noise.  During  the  last  three 
years  the  street  has  been  all  "shot"  to  pieces  by  sewers, 
gas,  water,  steam  heating  lines,  etc.,  so  that  at  pre- 
sent it  is  in  bad  shape  from  "cuts,"  but  there  were 
absolutely  no  failures  caused  by  the  original  construc- 
tion. 

Another  example  of  the  durability  of  a  grouted 
brick  pavement  laid  on  a  cement-sand  bed  is  furnished 
by  the  paved  approaches  to  the  Pennsylvania  Railroad 
Termiiial  in  New  York  City.  These  approaclies  were 
paved  in  1910,  the  bricks  being  laid  on  a  cement-sand 
bed  mixed  1  to  3.  The  pavement  to-day  shows  no 
signs  of  deterioration  except  along  the  crubs  where 
the  wheels  of  heavily  loaded  wagons  skidding  down 
the  inclines  have  cut  into  the  bricks. 

Theoretical  Type 

The  theoretical  type  of  construction  is  that  de- 
veloped by  W.  T.  Blackburn,  of  Paris,  111.,  who,  as- 
sisted by  Mr.  Parrish,  a  local  contractor,  is  laying  the 
brick  wearing  surfacf  direct  on  the  freshly  laid  con- 
crete foundation. 

The  advantages  claimed  in  using  the  cement-sand 
bed  or  the  new  type  of  construction  as  developed  by 
Mr.  Blackburn  are:  elimination  of  the  hazard  of  the 
sand  cushion,  as  the  pavement  will  not  be  injured  at 
any  time  by  rain,  the  wearing  surface,  with  the  excep- 
tion of  the  filler,  being  completed  each  day.  If  a  rain- 
storm intervenes  no  damage  is  done,  as'  there  is  no 
sand  cushion  to  become  saturated  and  cause  worry 
about  rolling  the  brick  surface.  Each  brick  in  the 
wearing  surface  will  be  assured  a  cement  bond  its 
entire  depth,  for  if  the  cement  sand  should  work  up 
in  the  joints,  it  will  set  up  and  prevent  the  shearing 
action  which  tends  to  crush  the  top  of  the  brick.  There 
is  no  chance  for  the  bed  to  shrink  or  shift  away  from 
the  bottom  of  the  brick  wearing  surface,  as  the  brick 
is  firmly  bedded  in  the  cement  sand  or  held  in  the 
mortar  of  the  concrete  base.  Where  these  pavements 
have  been  laid  there  seems  to  be  a  total  absence  of 
any  rumble  under  traffic.  Slight  settlements  and 
breaking  of  bond  due  to  non-uniformity  of  sand  cush- 
ion are  eliminated. 


The  export  of  wood  goods  from  Norway  during 
the  first  six  months  of  this  year  amounted  to  797,000 
cubic  metres,  against  462,000  cubic  metres  during  Jan- 
uai  y-June,  1914,  and  587,000  cubic  metres  in  the  same 
period  in  1913.  Over  740,000  cubic  metres  went  to 
Great  Britain, 
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Large  Saving  in  Steel  Effected  by  New 
System  of  Flat-Slab  Reinforcement 


THE  recently  completed  Youth's  Companion 
Building  at  Allston,  Mass.,  is  a  six-storey  re- 
inforced-concrete  structure  which  contains  a 
new  type  of  flat-slab  reinforcement  which  is 
asserted  to  effect  a  saving  of  from  20  to  40  per  cent, 
in  the  steel  required  for  slab  reinforcing  as  compared 
with  ordinary  types.  The  following  general  descrip- 
tion of  this  building  and  the  details  of  reinforcement 
are  given  by  The  Engineering  Record. 

The  building,  which  will  be  occupied  exclusively 
by  the  printing,  editorial  and  business  departments  of 
the  publishing  company,  has  165  ft.  frontage  and  is 
about  100  feet  deep.  The  columns  are  spaced  as  shown 
on  the  accompanying  plan,  the  typical  floor  slabs  be- 
ing 14  ft.  9  in.  X  20  ft.  6  in.    The  storey  heights  vary 


General  plan  of  first  floor  of  Youth's  Companion  Building. 

from  11  ft.  9  in.  in  the  basement  to  14  ft.  for  the  first 
and  fifth  floors,  the  other  floors  having  the  following 
heights:  second  floor,  13  ft.;  third  floor,  12  ft.;  fourth 
floor,  13  ft.,  and  sixth  floor,  12  ft.  8  ins.  to  the  ceiling. 
A  sub-basement  extends  over  about  one-third  of  the 
building.  The  exterior  finish  is  concrete  with  spandrel 
walls  and  large  steel-sash  windows,  with  a  brick  and 
concrete  tower  at  each  end,  and  brick  parapets. 

Footings  and  Columns 

The  foundations  are  on  fine  compact  sand  and  all 
columns  have  independent  footings.  The  interior  col- 
umn footings  are  square,  Syi  x  8J/2  ft.,  and  3  ft.  deep, 
reinforced  with  two  layers  of  steel,  each  consisting 
of  seventeen  round  %-in.  rods.  The  wall  column  foot- 
ings are  8  x  6  ft.  and  2  ft.  deep,  reinforced  with  twenty- 
seven  round  5^-in.  rods  in  the  shorter  direction  and 
eighteen  round  p^-in.  rods  in  the  longer  direction. 

The  interior  columns  are  round,  26  ins.  in  diameter 
in  the  basement  and  22  ins.  for  the  remainder  of  their 
length.  Ornamental  column  heads  at  each  floor  are 
6  ft.  in  diameter.  In  order  to  carry  the  heavy  loads  in 
the  lower  storeys  the  columns  in  the  basement,  first 
and  second  storeys  were  made  of  a  richer  mix,  1 :1 :2 
proportions,  with  spiral  reinforcement.  Above  these 
storeys  longitudinal  reinforcement  and  1 :2:4  mix  were 
used,  with  ^-in.  ties  1  ft.  apart. 

Three  standard  thicknesses  of  floor  slab  were  used : 
a  9-in.  slab  for  the  second  floor,  which  carries  the 
heavy  printing  presses,  designed  for  a  live  load  of  300 
lbs.  a  square  foot;  an  8-in.  slab  for  the  basement  over 


the  sub-basement,  and  for  the  first,  third  and  fourth 
floors,  which  will  be  used  for  storage  rooms  and  the 
remainder  of  the  printing  plant,  designed  for  200  lbs. 
a  square  foot  live  load ;  and  a  7-in.  slab  for  the  fifth 
and  sixth  floors  and  the  roof,  designed  for  a  live  load 
of  100  lbs.  a  square  foot,  with  special  design  under 
heavy  vaults.  These  upper  floors  are  used  by  the 
business  department. 

All  floors  have  a  1-in.  granolithic  finish,  cast  after 
the  structural  slab  had  set. 

Floor-Slab  Reinforcement 

The  floor  reinforcement  for  each  type  of  slab  is 
patented  and  is  known  as  the  Smulski  or  S-M-I  sys- 
tem. It  consists  of  three  separate  units  as  indicated 
on  the  drawing;  unit  A,  a  series  of  short  rods  at  the 
bottom  of  the  slab,  which  form  the  cross  bands ;  unit 
B,  the  bottom  steel  at  the  centre  of  the  panel,  and 
unit  C,  the  top  steel  over  the  column  head.  The  ar- 
rangement of  steel  in  this  floor  design  is  patented. 

Unit  A  for  interior  panels  consists  of  %-in.  round 
rods  8  ft.  long  for  the  short  sides  of  the  panel  and  13 
ft.  long  for  the  long  sides,  bound  together  at  the  speci- 
fied spacing  by  two  and  by  three  %-in.  tie  rods  re- 
spectively. The  number  and  spacing  of  the  rods  in 
these  units  is  varied  according  to  the  loading.  For 
the  exterior  panels  ^-in.  and  ^-in.  round  rods  are 
used.  Unit  B  consists  of  five  concentric  rings,  spaced 
7  ins.  apart,  and  two  sets  of  five  rods  each  placed  in 
a  diagonal  direction,  and  slightly  curved  as  shown. 
The  ends  of  the  rings,  which  are  deformed  rods,  are 
looped  forty  diameters  to  form  the  splice.  Unit  C  con- 
sists of  six  concentric  rings  and  from  thirty-six  to 
forty  radial  rods,  bent  in  a  U  shape  with  unequal 
length  of  prongs,  the  upper  prong  being  the  longer 
and  serving  as  tension  reinforcement,  the  shorter, 
lower  prong  serving  as  compression  reinforcement. 

All  the  radial  rods  over  the  column  heads  (unit  C) 
are  looped  around  a  centre  ring  3  ft.  8  ins.  in  diameter. 
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which  consists  of  either  a  1-in.  or  a  %-\n.  round  rod. 
The  remaining  five  rings  are  wired  on  top  of  the  radials. 
These  rings  are  lapped  and  two  prongs  bent  down  to 
reach  the  liottom  oi  the  form  to  keej)  the  unit  at  its 
exact  height  and  position.  The  single  heavy  ring 
serves  two  purposes:  it  carries  the  stress  at  the  col- 
umn head,  and  serves  to  stifTen  the  unit  as  a  whole 
during  construction  and  erection.  The  radials  vary  in 
length  and  size  according  to  their  position ;  those  in  the 
diagonal  direction  take  the  largest  stress  and  hence 
are  large  rods  spaced  close  together,  extending  farther 
out  frtjm  the  column  head  than  those  parallel  to  the 
long  side  of  the  panel,  which  are  of  the  same  size,  but 
spaced  farther  apart ;  the  shortest  radials  are  parallel 
to  the  short  side  of  the  panel. 

The  wall  units  and  corner  units  C  are,  in  general, 
one-half  or  one-quarter  of  the  whole  column  unit  C, 
and  are  composed  of  half  or  quarter  rings  and  the  pro- 
per number  of  radials.  The  centre  ring  is  hooked  into 
the  columns  and  the  radial  bars  are  loo])ed  about  it ; 
the  other  rings  are  hooked  or  anchored  into  the  spand- 


units  A  and  B  were  placed  first  and  the  upper  units 

C  over  the  columns  last. 

Advantages  Claimed — Theoretical  and  Practical 
Theoretically,  it  is  claimed,  this  system  of  slab  re- 
inforcement insures  the  placing  of  steel  in  the  most 
effective  directions  to  resist  stresses.  At  the  column 
head  the  stresses  act  both  radially  and  circumferenti- 
ally.  The  radial  rods  take  the  radial  stress  and  the 
rings,  in  addition  to  resisting  circumferential  stress  by 
hooping  action  reduce  the  radial  stress  and  tend  to  pre- 
vent cracks  around  the  head.  Another  claim  is  that 
compression  reinforcement  at  the  column  head  required 
i)y  the  very  large  compressive  stresses  is  very  effect- 
ively provided  for  by  the  lower  j)rongs  of  the  radial 
bars  placed  in  the  direction  of  these  compressive 
stresses. 

In  unit  B  the  diagonal  bars  converge  toward  the 
centre,  thus  concentrating  the  maximum  amount  of 
steel  at  the  centre  of  the  slab  where  the  stresses  are 
largest.     By  spreading  their  ends  they  reinforce  the 


Towers  and  chutes  used  in  pouring  reinforced  concrete  framework. 


rel  beams.  These  spandrel  beams  are  15  x  20  ins.  and 
are  reinforced  to  carry  the  wall  loading  and  to  prevent 
temperature  cracks.  Root  beams  are  designed  as  part 
of  the  cornice  of  the  building  and  each  tower  has  an 
arched  beam  at  the  roof  level. 

Secondary  reinforcement  of  J^-in.  round  rods  8  ft. 
long  over  the  long  cross  bands  and  10  ft.  long  over  the 
short  cross  bands  of  the  .\  units  is  placed  at  the  top 
of  the  slab  to  resist  negative  bending  moment  over 
these  bands  at  right  angles  to  them. 

Fabricating  the  Units 

Units  A  and  C  were  fabricated  in  the  yard  on  tem- 
plates and  stored  there  until  ready  for  use.  Wooden 
plugs  or  nails  were  used  to  locate  the  exact  position 
of  the  rods,  and  assembly  was  ra])idly  accomplished. 

The  H  units  at  the  centre  of  the  panels  were  easily 
wired  together  on  the  forms.  The  centre  of  the  ]Kinel 
was  marked  and  the  diagonal  rods  were  placed  on  the 
forms  at  their  required  spacing,  after  which  the  con- 
centric rings  were  placed  over  them  and  wired  in  place. 

In  placing  a  floor  panel  of  reinforcement  the  bottom 


parts  of  the  slab  not  covered  by  the  rings  and  transfer 
the  load  directly  to  the  column  head. 

The  centre  ring  of  the  C  units  over  the  column 
head  is  large  enough  in  diameter  to  avoid  interference 
with  column  reinforcement  and  to  allow  pouring  of 
the  concrete  into  the  column  shaft.  It  is  pointed  out 
that  this  centre  ring  is  also  of  special  advantage  when 
a  large  number  of  rods  is  required  and  where  struc- 
tural steel  columns  are  used.  Furthermore,  the  spac- 
ing of  the  rods  in  this  unit  allows  room  for  flow  of 
concrete  around  all  the  steel  and  avoids  the  massive 
screen  of  reinforcement  over  the  column  head  found 
in  the  usual  two-way  and  four-way  systems. 

Ordinary  wood  forms  were  used  for  the  footings, 
the  basement  walls  and  the  wall  columns.  The  floor 
forms  were  built  of  18-gauge  metal  nailed  to  2  x  3-in. 
joists  spaced  4  ins.  apart  and  supported  by  wooden 
bents  about  7  ft.  6  ins.  on  centres.  Metal  forms  were 
used  for  the  columns  and  ornamental  column  heads. 

Gravel  concrete  was  used  throughout  for  the  struc- 
tural frame  and  floors.  The  construction  plant  was 
located  about  10  ft.  below  the  roadwav  level  in  the 
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rear  of  the  large  lot.  Concrete  materials  were 
wheeled  in  5-ft.  hand  carts  to  the  175-ft.  main  mixing 
tower  located  at  the  rear  and  at  the  centre  of  the 
building.  Two  supplementary  towers,  one  at  each  end, 
were  connected  to  the  main  tower  by  wire  cables.  The 
concrete  was  distributed  by  a  three-joint  metal  chute 
rigged  from  these  cables. 

The  architects  and  engineers  in  charge  of  the  con- 
struction are  Densmore  &  LeClear,  of  Boston.  The 
reinforcing  of  the  floor  slabs  was  designed  by  Edward 
Smulski,  of  the  S-M-I  Flat  Slab  System  Company,  in 
connection  with  the  office  of  Sanford  E.  Thompson, 
consulting  engineer,  of  Boston.  The  contractors  are 
the  W.  F.  Kearns  Company,  of  Combridgeport,  Mass. 


More  About  the  Edison   Fire 

THE  behaviour  of  the  reinforced  concrete  in  the 
fire  of  the  Edison  plant,  West  Orange,  N.  J., 
some  little  time  ago,  has  been  the  subject  of 
critical  discussion  on  the  part  of  those  inter- 
ested in  advancing  the  sales  of  other  materials  that 
are  used  in  the  structural  frames  of  buildings.  When 
a  writer,  in  one  of  the  periodicals  devoted  to  the  lum- 
ber interests,  seizes  the  opportunity  to  say  that  the 
buildings,  the  "latest  thing  in  fireproof  construction, 
as  conceived  by  Thomas  A.  Edison,  himself,"  and 
"looked  upon  by  architects  as  models  of  fireproof  con- 
struction," gave  no  better  protection  against  fire  than 
buildings  constructed  largely  of  timber,  he  shows  that 
he  takes  a  biassed  and  unfair  view  of  the  matter. 

Of  the  concrete  buildings  it  can  be  said  that,  where 
the  contents  were,  in  the  main,  non-combustible,  the 
damage  done  was  slight;  one  might  say  they  were  un- 
injured. In  those  where  the  contents  were  combus- 
tible, but  small  in  quantity,  the  concrete  was  some- 
what calcined  and  cracked  on  the  surface  and,  in  some 
cases,  spalled  off  at  the  corners.  On  the  other  hand, 
where  the  buildings  were  tilled  with  highly  combus- 
tible materials,  such  as  cabinets,  cases,  cabinets  in 
course  of  construction,  records  and  wax  for  making 
records,  the  damage  was  much  greater.  In  the  build- 
ings the  interior  columns  were  spalled  oft'  at  the  cor- 
ners, exposing  the  reinforcement,  and  in  a  few  cases 
they  failed  altogether.  Many  exterior  columns,  or 
pilasters,  failed  by  diagpnal  shearing.  The  spandrel 
beams  over  the  window  and  door  openings  and  the 
edges  of  the  pilasters  were  spalled  off  where  the  flames 
licked  around  them. 

The  floor  beams  were  not  damaged  badly.  Cases 
of  spalling  off  at  the  corners  and  exposing  the  rein- 
forcement were  apparent,  but  on  the  whole  the  dam- 
age was  slight.  Where  the  floors  had  settled,  due  to 
the  failure  of  the  columns,  the  separating  of  the  slab 
from  the  beams  indicatd  that  the  workmen  had  fol- 
lowed the  practice  of  pouring  the  columns  and  beams 
before  the  slab,  thus  allowing  an  initial  set  to  take 
place  in,  or  laitance  to  gather  on  top  of,  the  material 
already  in  place  in  the  beams,  either  of  which  will 
prevent  the  positive  bonding  of  the  slab  with  the 
beam.  At  some  places  there  was  every  evidence  of  a 
perfect  bond. 

It  is  the  opinion  of  the  writer  that,  had  the  interior 
columns  been  properly  hooped,  or  banded,  the  damage 
to  them  would  not  have  been  so  great.  Also  hooping 
would  have  kept  the  vertical  rods  in  the  correct  posi- 
tion in  the  columns  when  the  concrete  was  poured. 
This  appHes  as  well  to  the  exterior  columns  or  pilas- 
ters. These  latter,  however,  were  subjected  to  un- 
foreseen bending  strains,  due  to  the  expansion  of  the 


heated  concrete,  for  which  they  were  not  designed, 
and  which  caused  them  to  fail  by  shearing. 

The  vital  question  for  consideration  is  not  whether 
or  not  one  material  is  to  be  used  for  building  pur- 
poses to  the  exclusion  of  all  other  materials,  but  in- 
stead what  can  be  done  by  all,  pulling  together,  to 
get  relief  from  a  terrible  tax,  placed  u])on  us  by  fire. 
Slow  burning,  mill  construction,  than  which  there  is 
no  better  for  certain  purposes,  has  its  limitations. 
These  should  be  recognized  and  no  effort  made  to  ex- 
tend use  beyond  them.  Exposed  steel  frame,  with 
steel' roof  truss  construction,  with  or  without  brick 
walls,  has  its  place  in  the  scheme  of  things,  and  it 
should  be  used  in  the  place  where  it  is  best  suited. 
Reinforced  concrete  has  qualities  that  make  it  second 
to  none  for  certain  types  of  buildings,  and  \Vithout 
steel,  our  magnificent,  multi-storied  buildings  would 
not  have  been  possible. 

This  fire  will  serve  its  purpose,  and  may  be  con- 
sidered not  a  total  loss,  if  it  causes  us  to  recognize  and 
appreciate  the  fact  that  the  inflammable  nature  of  the 
contents  of  buildings  and  proximity  to  other  build- 
ings of  a  hazardous  nature  form  a  risk,  the  proper 
safeguarding  of  which  is  the  first  requisite  of  good  en- 
gineering. 

An  ample  supply  of  water  at  good  pressure,  and 
not  on  the  dead  end  of  the  system,  ample  water  stor- 
age capacity,  hydrants  well  placed  and  in  houses 
equipped  completely,  automatic  sprinklers  throughout 
the  plan,  an  adequate  fire  pump  operated  by  reliable 
sources  of  power  and  an  underground  piping  system 
valved  properly  should  be  provided  as  the  yard  equip- 
ment. Fire  walls,  with  fire  doors  hung  properly,  large 
areas  cut  into  small  ones,  hazardous  operations  iso- 
lated, plenty  of  chemical  fire  extinguishers  and  metal 
window  frames,  with  sash  fitted  with  wire  glass,  on 
the  exposed  sides  of  the  buildings  at  least,  shoyld  be 
parts  of  the  building  construction.  These  fire  preven- 
tion features  must  be  used  to  insure  reasonable  pro- 
tection from  fires,  regardless  of  the  material  employed 
in  the  construction  of  the  building. — Safety  Engineer- 
ing. 


MR.  D.  S.  Ballantine,  writing  in  the  Building 
Age  on  the  Quantity  System,  says:  "From 
personal  experience  I  can  assure  the  reader 
that  by  its  adoption  the  contractors  of  this 
country  will  greatly  benefit  themselves  and  generally 
raise  their  standard  of  business.  There  is  no  reason 
why  we  should  not  wish  to  profit  by  the  experience  of 
others  and  estabhsh  a  universal  method  of  estimating 
on  the  principle  of  the  Quantity  System,  as  practised 
successfully  in  London,  revised  and  adjusted  as  may  be 
found  necessary  to  meet  the  requirements  of  this  coun- 
try. The  length  of  time,  the  labor  involved,  and  the 
precise  method  adopted  by  the  quantity  surveyor  in 
the  preparation  of  the  bill  or  schedule,  are  immaterial 
to  the  contractor,  and  would  not  concern  him  any 
more  than  the  time  and  labor  necessarily  employed  by 
the  architect  in  preparing  the  drawings." 

From  returns  obtained  by  the  American  Railway 
Bridge  and  Building  Association,  it  appears  that  of 
fifty-four  leading  railways  in  the  United  States  and 
Canada  only  thirteen  have  not  made  use  of  reinforced 
concrete.  The  mileage  of  the  forty-one  systems  on 
which  this  material  is  employed  amounts  to  138,784 
miles,  the  reinforced  concrete  structures  in  use  com- 
prising arch  bridges,  trestle  bridges,  arch  and  box 
culverts,  hollow  and  solid  bridge  abutments,  bridge 
piers,  decking  slabs,  retaining  walls,  and  city  subways. 
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LETT] 


TO  THE  EDITOR 


Quite  as  Necessary  to  License   Engineers  as   Doctors 
Editor,  The  Conlract   Record: 

I  have  been  greatly  interested  in  the  letters  relatinsj  to 
the  licensing  of  engineers,  and  at  some  future  time  I  hope 
to  be  able  to  give  you  my  views  in  detail.  I  may  say,  how- 
ever, that  in  my  opinion  the  licensing  of  engineers  is  quite 
as  important  a  measure  of  public  safety  as  the  licensing  of 
doctors. 

Yours  sincerely, 

H.  N.  RUTTAN.* 
Winnipeg,  October  19,  1915. 

*         *         * 

The  Licensing  of  Engineers 

Editor,  The  Contract  Record: 

In  your  editorial  and  Prof.  Young's  letter  on  the  regu- 
lation of  the  engineering  profession,  published  in  your  num- 
ber of  September  22nd,  you  have  opened  to  discussibn  a 
question  which  is  perhaps  of  more  importance  to  the  stand- 
ing of  the  profession  than  any  other  of  the  numerous  con- 
siderations which  have  a  bearing  on  this  important  subject. 
It  is  apparent  from  the  letters  you  have  published  that  all 
engineers  do  not  think  alike  in  regard  to  the  closing  of  the 
profession.  In  medicine,  law,  divinity,  and  dentistry,  it  is 
necessary  for  a  man  to  have  a  fair  general  education,  to 
acquire  which  requires  most  of  his  time  through  his  boy- 
hood and  youth  to  the  age  of  young  manhood.  This  has  to 
be  followed  by  a  three  or  four  years'  further  education  along 
the  special  lines  demanded  by  the  profession  he  has  chosen 
to  follow.  In  engineering,  on  the  contrary,  many  members 
have  drifted  into  the  profession  from  some  employment  they 
got  while  boys  who  had  not  yet  finished  their  public  school 
education.  Not  having  any  recognized  standing  that  it  was 
necessary  for  them  to  attain  before  calling  themselves  engi- 
neers, they  have  followed  the  bent  of  their  own  inclination 
in  regard  to  the  amount  of  preparation  they  have  given  them- 
selves for  their  work.  The  consequence  of  this  is  that  there 
are  a  great  many  men  practising  engineering  who  are  little 
better  than  tradesmen.  They  have  no  knowledge  of  the  un- 
derlying scientific  principles  of  their  profession  and  no  edu- 
cation that  would  enable  them  to  acquire  the  knowledge. 
This  has  a  decided  tendency  to  belittle  the  profession  in  the 
regard  of  the  general  public.  The  only  way  to  overcome  this 
is  by  insisting  that  every  man,  before  entering  upon  the 
study  of  his  profession,  must  have  an  education  at  least  equal 
to  that  demanded  by  the  other  professions,  and  that  he  be 
required  to  follow  a  special  line  of  study  and  reach  a  certain 
standard  before  being  admitted  to  the  profession. 

It  is  argued  that  this  would  shut  out  many  worthy  young 
men.  This  is  not  the  case.  It  would  prevent  many  who 
have  no  aptitude  for  the  profession  from  drifting  into  it. 
But  in  this  country  of  free  schools  and  open  opportunities 
the  young  man  with  character,  determination,  and  ability 
enough  to  make  a  successful  engineer  will  have  no  difficulty 
in  finding  a  way  to  the  necessary  education.  We  all  know 
,„cn— lots  of  them— who,  without  help,  have  given  themselves 
all  the  education  required.  Some  have  put  themselves 
through  college,  while  others  have  studied  and  qualified 
themselves  for  the  profession  while  at  work. 


•Mr  H.  N.  Hiitlin  needs  no  iiilroduotlon  to  our  roniler«  lui  the  former 
City  KiiBinosr  of  Winnipeg.  He  now  writes  us  from  Fori  ()sb<irnc  Bar- 
racks wliore  he  is  District  Otllcor  in  Commanil  of  Military  District  No.  10. 


Undoubtedly  it  is  a  mistake  to  tiose  any  one  iiranch — 
as  has  been  done  in  Illinois — and  not  close  the  entire  pro- 
fession. There  may  be  difficulties  in  defining  the  limits  or 
scope  of  work  that  would  be  considered  to  come  under  the 
head  of  engineering,  but  these  difficulties  would  ultimately 
disappear,  from  the  fact  that  the  closing  of  the  profession 
would  make  it  necessary  to  establish  some  fairly  definite 
standard  or  character  of  work  that  would  be  considered  to 
come  within  the  bounds  of  the  profession. 

It  is  time  that  everyone  who  is  at  present  dabbling  in 
engineering  would  have  to  be  granted  a  license  if  he  asked 
for  it — without  examination,  and  whether  he  was  qualified  to 
practice  or  not.  It  is  not  clear  that  either  the  general  pub- 
lic or  the  profession  would  be  any  worse  off  than  they  are 
under  present  conditions.  These  same  men  are  practising 
how,  and   most  of  them  call   themselves  engineers. 

This  condition  would  begin  to  improve  immediately,  but 
it   would   perhaps  be   half  a  century   before   the   full   benefit 
of  restrictive  legislation  would  be  acquired. 
Yours  truly, 

A.  H.  HARKNESS 
(of  Harkncss  &  Oxiey,  Consulting  Engineers.) 
Toronto,   Oct.   22,    1915. 


Constructional  Operations  in  Winter 


"In  Some  Cases  the  Winter  .  .  .  Has  a  Distinct  Advantage 

Over  the  Summer" 
Editor,   The   Contract    Record: 

The  truth  of  the  old  saying,  "Kecessity  is  the  Mother  of 
Invention,"  is  being  brought  home  to  us  more  forcibly  day 
by  day.  Who  would  have  thought  a  few  years  ago  that  to- 
day we  should  have  built  and  manned  a  fleet  of  aeroplanes 
capable  of  travelling  at  the  rate  of  ninety  miles  an  hour. 
carrying  large  guns — with  their  ammunition  and  crews,  and 
capable,  in  the  course  of  a  few  hours,  of  raiding  and  destroy- 
ing enemy  positions  over  a  distance  which  a  short  while 
ago  would  have  taken  days  to  traverse?  The  necessity  of 
war  has  forced  this  rapid  progress  upon  us.  So,  on  the 
other  hand,  the  Canadian  winters  have  forced  our  engineers 
to  a  progress  in  winter  construction  which  is  surprising. 
A  short  while  ago  engineers  would  have  scoffed  at  the  idea 
of  carrying  out  certain  kinds  of  construction  in  winter — 
work  which  is  now  an  every-day  occurrence. 

Winter  construction  has  gradually  grown  upon  us:  one 
engineer  here,  for  instance,  was  forced  to  complete  some 
work  in  winter  or  forego  his  bonus;  another,  there,  to  meet 
an  emergency,  had  to  repair,  say.  a  dam,  in  winter,  and  so 
on,  until  it  was  found,  on  putting  experiences  together,  that 
many  of  the  difficulties  of  such  winter  work  had  been  over- 
come. Now  it  is  quite  common  to  see  much  construction  in 
progress  during  the  coldest  months  of  the  year.  In  some 
cases  it  has  been  found  that  the  winter  has  a  distinct  ad- 
vantage over  the  summer — as  for  instance,  in  the  placing 
of  foundations  in  water  or  wet  ground;  in  fact,  so  successful 
has  this  method  proved  that  in  some  cases  it  has  been 
adopted  in  warmer  climates,  the  ground  being  frozen  arti- 
ficially. 

Light  structural  concrete     work     is     now     carried     on 
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throughout  the  year  with  success,  and  at  only  a  small  in- 
crease of  cost,  when  full  and  not  half  measures  are  taken 
to  protect   the  work. 

Steel  frames  are  run  up  with  little  inconvenience  to  the 
erectors:  the  only  precaution  it  is  necessary  to  take,  in  this 
case,  is  to  have  all  the  steel,  not  encased  in  concrete,  painted 
in  the  shops,  as  paint  applied  during  frosty  weather  is  not 
satisfactory. 

Winter    construction    is    now    only    a    question    of    cost, 
and  the  increase  of  cost  is  not  always  as  great  as  it  would 
appear  at  first  sight.     This  is  particularly  the  case   in  large 
buildings  when  the  necessary  protection  is  afforded,  and  the 
heating  system  is  laid  out  with  care  and  efficiency. 
Yours  truly, 
JOHN  HAMMERSLEY-HEENAN. 
Montreal.  October  19,  1915. 


Enterprise  at  Montreal 

Editor.   The   Contract   Record: 

While  I  do  not  happen  to  have  photographs  of  build- 
ing operations  carried  out  in  the  winter,  I  can  hardly  think 
of  one  building  which  we  have  put  up  within  the  last  five 
years  that  has  not  been  built  to  a  certain  extent  during  this 
season.  In  fact,  I  do  not  think  that  in  Montreal  the  cold 
weather  is  given  much  further  consideration  as  far  as  the 
construction  of  important  buildings  is  concerned. 
Yours  truly, 

G.  T.  HYDE, 
(of  Nobbs  &  Hyde.  Architects.) 
Montreal,  October  20,  1915. 

*         *         * 

City   Engineer   of   Peterborough   Reports   Favorably   on   the 

Cost  of  Winter  Work 
Editor,  The  Contract  Record: 

I  do  not  consider  it  necessary  even  in  our  severe  winter 
climate  to  shut  down  all  outside  construction  work.  Ob- 
viously, there  are  certain  classes  of  work  which  could  not 
be  carried  on  safely  during  extremely  cold  weather.  Mass 
concrete,  however,  can  be  successfully  and  safely  laid  in 
temperatures  ranging  to  twenty  degrees  below  zero.  Fah- 
renheit. In  city  work,  small  sewers  and  water  mains  in  most 
cases  cannot  be  laid  as  cheaply  during  the  winter  months  as 
during  the  summer — though  this  is  governed  to  a  great  ex- 
tent by  the  class  of  material  excavated.  In  our  own  city, 
last  winter,  it  was  considered  advisable  to  continue  the  con- 
struction of  a  new  out-fall  sewer  through  the  winter  months. 
This  sewer  was  built  through  sand,  the  average  cut  being 
.  about  fifteen  feet,  with  the  ground  water  level  about  six 
feet  from  the  surface.  The  lower  twelve  feet  was  sheet 
piled  with  water-tight  steel  sheeting  driven  by  a  pile  driver. 
This  material  was  very  treacherous,  as  we  encountered  num- 
erous pockets  of  pure  quicksand  which  boiled  underneath 
the  ends  of  the  sheeting  and  made  it  very  difficult  to  keep 
the  work  going.  However,  there  were  only  seven  or.  eight 
days  lost  by  the  men  on  this  job  during  the  whole  winter. 

In  comparing  the  cost  of  the  work  done  last  winter  with 
■that  done  this  summer,  the  conditions  being  practically  the 
same  as  regards  water  and  material  excavated,  I  find  that 
there  was  practically  no  difference.  I  might  say  also  that 
on  this  work — in  order  to  give  employment  to  the  greatest 
number  of  men — the  gang,  with  the  exception  of  six  or 
seven  specially  skilled  men,  was  changed  every  two  weeks. 
During  the  summer,  conditions  improved  here  so  much  that 
this  was  not  necessary.  This  changing  of  the  gang  would 
naturally  increase  the  cost  of  the  winter  work  to  a  certain 
extent.  It  is  our  intention  to  continue  the  work  on  this 
sewer  during  the  coming  winter  as  continuously  as  the 
weather  will  permit. 

I  might  say  that  on  all  of  my  work  up  to  the  middle  of 


last  June  the  gangs  were  changed  every  two  weeks.  A  card 
index  of  all  laborers  looking  for  work  is  kept  in  my  office, 
each  man's  record  being  kept  on  his  card,  so  that  we  can 
tell  by  a  glance  at  the  card  how  much  work  he  has  done. 
There  does  not  seem  to  be  any  doubt  that  a  great  deal  more 
outside  construction  work  can  be  done  in  winter  than  we 
are   doing  at   the   present   time. 

Yours  truly, 

R.   H.  PARSONS, 

(City   Engineer.) 
Peterborough,   Oct.  21,  1915. 

*  *         * 

Factors  Adverse  to  Winter  Work 

Editor,  The  Contract  Record: 

That  concrete  can  be  laid  in  winter  is  admitted,  but  no 
engineer  will  undertake  winter  operations  if  he  can  help  it. 
The  extra  precautions  required  to  ensure  perfect  mixing, 
laying,  and  setting,  and  the  additional  expense  entailed  by 
the  shorter  period  of  daylight,  all  suggest  that  engineers 
should  plan  their  work  ahead  so  as  to  get  the  concreting 
done  in  the  summer  time,  reserving  indoor  finish  for  cold 
weather. 

Yours  truly, 

W.  P.  ANDERSON. 
Ottawa,  October  19,  1915. 

*  *         * 

The  Problem  to  be  Solved 

Editor,  The  Contract   Record: 

This  subject,  which  you  have  discussed  so  ably  in  your 
issue  of  October  13.  is  a  most  important  one  from  many 
points  of  view.  If  labor  cannot  be  employed  during  all  the 
twelve  months  of  the  year,  owing  to  the  suspension  of  opera- 
tions in  winter,  workmen  must  necessarily  draw  sufficient 
wages  during  the  working  period  to  enable  them  to  provide 
for  the  months  of  enforced  idleness.  Consequently,  the 
price  of  labor  must  be  higher  and  works  more  costly.  "More- 
over, idleness,  whether  enforced  or  not,  is  a  disadvantage  in 
several  ways.  Many  men  are  improvident,  and  have  little 
left  at  the  end  of  a  working  season  to  carry  them  through  the 
winter,  and  therefore  charity  is  drawn  upon.  But  apart  from 
improvidence,  it  is  not  good  for  the  morale  of  a  community 
that  a  section  should  always  be  idle  at  certain  times  of  the 
year;  it  engenders  a  spirit  of  dissatisfaction  and  other  un- 
desirable conditions  of  life. 

The  period  of  suspension  of  outside  work  in  Canada 
varies.  In  some  parts  it  lasts  from  November  to  April.  This 
is  a  serious  drawback  to  the  working  classes  in  particular, 
1)ut  also  to  contractors  and  engineers,  though  perhaps  in  a 
lesser  degree. 

The  idleness  of  workmen  also  causes  the  unproductive- 
ness of  capital  invested  in  plant,  machinery,  and  organization. 
Many  contractors  retain  and  pay  their  skilled  men  during 
the  winter,  and  often  the  aggregate  amount  of  wages  thus 
l)aid  is  a  goodly  sum.  It  follows  that  the  clients  must  pay  the 
contractors  something  for  the  higher  rates  of  workmen's 
wages,  the  cost  of  maintaining  idle  plant,  the  interest  on 
unproductive  plant,  the  wages  of  skilled  men  who  are  re- 
tained, and  for  risks  which  contractors  have  to  shoulder 
owing  to  these  circumstances.  In  short,  clients  have  a  cer- 
tain percentage  of  the  cost  of  building  to  pay  for  which  does 
not  occur  in  more  moderate  climates. 

Each  country  has  more  or  less  a  character  of  construc- 
tion which  is  suited  to  its  climatic  conditions.  In  the  United 
States,  for  example,  structural  steel  work  in  buildings  has 
lieen  developed  to  a  greater  extent  than  in  any  other  country, 
and  reinforced  concrete  also  has  probably  been  used  in  a 
larger  measure.  In  Canada,  structures  are  erected  very 
much  on  American  lines.    This  is  to  be  expected,  as  in  many 
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respects  Canadian  and  American  ideas  in  this  regard  are 
very  similar.  But  Canada  has  not  the  range  of  climates  that 
the  States  possesses.  In  a  large  part  of  the  States  work 
can  proceed  during  the  whole  year,  and  in  the  other  part  the 
suspension  will  doubtless  be  of  shorter  duration  than  is 
the  case  in  Canada.  This  suggests  that  in  this  country  it  is 
desirable  that  buildings  should  be  such  as  to  permit  of  their 
erection  in  all  seasons — which  means,  of  course,  the  evolving 
of  a  type  which  shall  be  typically  Canadian  and  suited  to 
local  conditions. 

This  subject  has  engaged  the  writer's  thoughts  for  some 
time.  It  would  seem  that  Iniildings  capable  of  being  erected  in 
winter  would  consist  of  a  steel  skeleton  or  unit  reinforced 
concrete  framing,  with  light  reinforced  concrete  floors  and 
walls  cast  in  a  workshop,  and  slung  into  place  under  cover, 
and  jointed  with  some  mastic  which  is  affected  by  tempera- 
ture to  a  more  limited  extent  than  ordinary  mortar.  This 
is  a  matter  of  design  and  research,  but  there  do  not  appear 
to  l)c  any  insuperable  difficulties,  though  it  will  involve  some 
ingenuity  on  the  part  of  the  designer  and  the  application  of 
chemistry  to  find  the  mastic. 

When  such  a  ])uilding  was  erected  heat  in  some  form 
could  be  employed  to  maintain  an  equable  temperature  with- 
in  in  order  to  complete  the  structure. 

Such  a  structure  will  remove  the  dangers  of  collapse 
due  to  defective  or  frostbitten  concrete;  and  it  will  employ 
labor  more  regularly,  as  all  parts  can  proceed  simultaneously 
on  the  building  and  in  the  factory.  At  present,  while  the  steel 
erectors  are  busy  the  bricklayers,  masons,  concrete  men, 
etc.,  are  kept  waiting  until  the  skeleton  has  proceeded  suffi- 
ciently, but  in  the  above  type  of  building  the  floors,  walls, 
and  so  on,  can  be  cast  while  the  skeleton  is  being  erected. 

There    are    already    on    the    market    tubular    and    other 

makes    of    prc-cast    flooring,    and    unit    reinforced    concrete 

skeletons   are   now    employed.     A    short    time   ago   the    City 

Engineer  of  Liverpool   (Eng.)    erected  a  number  of  houses 

by  casting  the  slabs,  partitions,  etc.,  and  hoisting  them  into 

place.     It  would  appear,  therefore,  that  the  problem  will  be 

al)out   solved   when   the   suitable   mastic   is   compounded. 

Yours  truly. 

R.  O.  WYNNE-ROBERTS. 

Toronto,  Oct.  18,  1915. 

♦         *         * 

Planning  Work  Ahead  to  Ensure  Winter  Activity 

Editor,  The  Contract   Record; 

Your  article  advocating  greater  enterprise  in  promoting 
constructional  work  in  the  winter  is  a  timely  one. 

Much  factory  work  might  be  carried  out  in  the  winter 
months  if  city  officials  and  members  of  councils  throughout 
Canada  gave  more  systematic  attention  to  future  require- 
ments. For  instance,  contracts  covering  the  requirements 
of  the  following  year  might  be  given  in  the  fall  and  winter 
for  water  pipes,  sewer  pipes,  engines,  and  electrical  supplies. 

This  is  purely  a  matter  of  looking  ahead.  Most  of  the 
trouI)le  is  caused  by  changing  the  personnel  of  the  councils 
at  tl\c  end  of  the  year. 

I  would  suggest  that  you  ask  some  of  the  larger  firms 
for  tlicir  views,  and  publish  them  for  the  benefit  of  oflicials 
who  realize  the  necessity  of  providing  ahead  but  who  are 
unal)le  to  convince  members  of  councils  of  the  wisdom  of 
doing  so.  This  is  purely  a  suggestion,  but  1  am  persuaded 
that  the  business  viewpoint  as  given  by  your  journal  would 
be  more  influential  than  the  personal  viewpoint  of  an  indi- 
vidual official. 

Yours  truly, 

CHAS.  CURTIS, 
(President,  Western   Pavers,   Limited.) 
Winnipeg,  October  13,  1915. 


Municipal  Management 

Editor,  The   Contract    Record: 

Some  towns  have  worked  the  day  labor  method  of  car- 
rying out  municipal  schemes  with  great  success;  others 
have  not  been  so  fortunate.  Success  depends  in  a  Kceat 
measure  on  the  oare  and  attention  to  details  given  in  man- 
aging such  work.  Another  method  is  that  of  a  schedule 
price  of  payments  submitted  by  the  contractor:  for  in- 
stance, the  laying  of  a  water  main  of  given  diameter  at  a 
certain  depth  is  fixed  at  a  definite  price,  while  water  mains 
of  a  less  or  greater  diameter  at  a  variable  depth  are  all 
fixed  by  the  schedule  of  prices.  Inspectors  are  appointed 
who  make  out  a  bill  of  quantities  each  day,  and  the  work 
is  pai<l  for  on  this  basis,  plus  a  certain  extra  percentage 
allowed. 

This  is  a  fairly  good  method,  but  it  entails  a  consider- 
able amount  of  work  for  the  inspectors,  bookkeepers  and 
clerks;  so  that  it  can  be  readily  assumed  that  a  contractor 
could  perform  the  work  with  considerably  less  red  tape. 
In  carrying  out  any  local  improvement  scheme  by  day  labor, 
details  of  the  proposed  work  showing  all  plans,  profiles, 
and  working  drawings,  together  with  a  suitable  specifica- 
tion, should  be  prepared  and  definitely  lived  up  to  by  those 
engaged  in  the  work;  then  instead  of  calling  for  tenders 
and  giving  the  work  out  to  contractors  it  is  performed  by 
day  labor  and  the  council  practically  becomes  the  contractor. 

Daily  reports  are  handed  in  by  the  outside  foremen,  giv- 
ing details  of  the  number  of  men  employed,  the  rate  of  pay, 
the  number  of  teams,  and  materials  used,  together  with  the 
amount  of  work  completed.  From  these  reports  progress 
charts  can  be  kept,  and,  as  the  records  are  booked  up,  an 
accurate  account  of  the  expense  incurred  in  carrying  out  the 
work  is  obtained.  If  this  daily  amount  is  totalled  up  each 
day  the  actual  cost  of  the  work  can  be  seen  at  a  glance. 
There  can  be  no  argument  about  excessive  extras,  and  the 
work  can  be  stopped  or  suspended  before  the  city  is  saddled 
with  a  heavy  debt  which  the  promoters  did  not  intend  to 
incur. 

Possibly  some  of  your  readers  may  object  to  the  Coun- 
cil's being  turned  into  a  contractor's  oflice,  but  it  behoves 
every  council  to  be  fully  informed  on  the  daily  cost  of 
munici|)al  management. 

Before  the  work  of  the  proposed  scheme  is  commenced 
the    scheme    should    be   discussed    fully    by    the    Mayor   and 
Aldermen    in    Committee.      At   such    meetings   it   is   possible 
for  the  work  to  be  amended  as  required. 
Yours  truly, 

S.  BARLOW  BENNETT. 

(Municipal   Engineer.) 
South  Vancouver,  Oct.  18,  1915. 


Mr.  Owen  McKay,  Town  Engineer  of  Walkerville,  Ont, 
writes  us  regarding  the  insurance  of  office  tenure,  discussed 
editorially  in  our  issue  of  October  6.  Mr.  McKay  says  that 
he  is  in  favor  of  having  the  subject  brought  up  for  discussion 
at  the  next  annual  meeting  of  the  Canadian  'Society  of  Civil 
Engineers. 


Lieut.-Col.  Hendrie.  Vice-President  of  the  Hamilton 
Bridge  Works  Company,  now  on  active  service,  writes  The 
Contract  Record  from  "somewhere  in  France"  acknowledg- 
ing a  copy  of  our  issue  of  September  28,  in  which  was  pub- 
lished a  short  sketch  of  his  career  in  the  opening  article  of 
the  "Pro  Patria"  series. 


LETTERS  TO  THE  EDITOR:  -The  reader  is  cordial- 
ly invited  to  co-operate  in  promoting  the  interest 
of  his  profession  by  submitting  his  views  on  topics 
of  current  interest. 
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The  Use  of  Concrete  in  Hydraulic  Works,  with 
Special  Reference  to  Its  DurabiHty* 


A  large  proportion  of  the  enormous  annual  pro- 
duction of  Portland  cement  is  used  in  hy- 
draulic works.  The  early  use  of  concrete  in 
American  hydraulic  works  was  in  masonry 
walls  of  the  locks  of  canals  and  similar  work.  A  num- 
ber of  natural  cement  plants  were  established  to 
supply  the  cement  needed  in  canal  construction,  the 
first  American  cement  being  produced  in  connection 
with  the  Erie  Canal  in  1818.  Following  this  first  ap- 
plication of  concrete  it  was  used  in  harbour  work.    In 


Fig.  1.— Pedro  Miguel  Loclcs,  looking  north  from  east  bank. 

all  of  these  structures  concrete  was  used  in  mass,  and 
it  is  only  in  the  last  few  years  that  the  much  more 
economical  and  efficient  use  of  reinforced  concrete  has 
l^een  attempted  for  hydraulic  works.  Over  5,000,000 
cubic  yards  of  concrete  have  been  used  in  the  con- 
struction of  the  locks  and  dams  of  the  Panama  Canal. 
Fig.  1  illustrates  the  magnitude  of  all  the  work  along 
this  canal.  The  handling  of  such  enormous  quantities 
of  concrete  reached  a  greater  development  than  has 
been  attained  in  any  other  work  in  this  country. 
The  mixers  were  not  very  large,  but  the  quan- 
tity of  the  material  handled  each  day  was  so  ex- 
traordinarily large  that  the  economical  manage- 
ment of  the  plant  was  of  prime  importance.  In 
connection  with  the  Gatun  Locks  an  automatic 
railway  carried  the  material  from  the  storage 
bins  to  the  mixers,  from  which  the  concrete  was 
discharged  into  buckets  which  were  conveyed  by 
train  to  a  point  where  cranes  or  overhead  cables 
could  move  the  buckets  to  the  point  where  the 
concrete  was  placed. 

Next  in  importance  to  the  Panama  Caiial  is 
the  New  York  State  Barge  Canal,  which,  al- 
though not  as  long  or  wide  as  the  Panama  Canal, 
is  of  much  greater  extent.  The  locks  are  built 
entirely  of  concrete,  thereby  increasing  the  facil- 
ity and  speed  with  which  they  may  be  con- 
structed and  largely  decreasing  the  cost.  Per- 
haps one  of  the  most  interesting  locks  is  that 
shown  in  Fig.  2.  4  coflfer-dam  completely  sur- 
rounded the  locks,  the  massive  walls  of  which 
were  constructed  without  interference  with  the  river 
trafific. 

In  the  operation  of  canals  for  navigation  or  irriga- 
tion it  is  sometimes  necessary  to  erect  dams  and  other 
controlling  works  to  so  regulate  the  flood  waters  of  the 
river  that  the  required  depth  in  the  canal  may  be  main- 
tained. An  example  is  afiforded  by  the  Shoshone  Dam, 
which  forms  a  part  of  the  United  States  irrigation  pro- 

•Abstracted  for  The  Contrnct  Record  from  the  Prpsidenliol  addresa  of 
Richard  L.  Humphrey  before  the  American  Concrete  Institute. 


ject  in  Wyoming.  This  dam  was  built  in  an  almost  in- 
accessible canyon,  of  concrete  composed  of  the  crushed 
which  the  dam  was  constructed.  It  is  one  of  the 
highest  in  the  world  and  forms  a  lake  extending  for 
a  distance  of  twelve  miles  back  from  its  crest. 

The  Reclamation  Service  has  many  interesting 
works  in  which  the  value  of  concrete  cannot  be  over- 
estimated. In  many  parts  of  the  territory  covered  by 
this  Service  the  inaccessibility  and  lack  of  the  mater- 
stone  obtained  from  the  red  granite  walls  between 
ials  of  construction  other  than  sand,  crushed 
stone  or  gravel  have  made  concrete  the  only 
available  material.  Fig.  3  is  a  view  of  the  Gran- 
ite Reef  Dam,  Arizona,  one  of  the  many  con- 
trolling dams  for  impounding  the  water  used 
for  irrigation  purposes. 

One  of   the   important   features   of   irrigation 
work  is  the  distribution  of  the  water  from  the 
impounding  reservoirs  through  the  various  main 
and   branch   canals  to   the   land   to  be   irrigated. 
It  is  essential  that  little  of  this  water  shall  be 
lost  in  transit,  and  a  study  has  been  made  of  the 
losses  which  result  from  leakage,  evaporation  and 
other  causes.     It  is,  therefore,  frequently  neces- 
sary to   line  the  canals  with   concrete,   in  order 
to  prevent  ground  leakage,  while  in  some  projects  the 
water  is  carried  in   covered  conduits  to  prevent  the 
great  loss  by   evaporation   in   this  arid   land.      Fig.   4 
shows   a    portion    of   the   concrete-lined    power    canal 
near  Roosevelt,  Arizona.     It  will  be  noted  that  part 
of  tliis  lining  outside  the  cut  becomes  a  retaining  wall. 
It  is  frequentl)'  necessary  to  carry  the  canaJ  over 
a  ravine,  in  which  case  concrete  is  an  admirable  ma- 
terial for  the  construction  of  these  viaducts,  not  only 


Fig.  2.— Concrete  ship  lock  at  Black  Rock  Harbor,  New  York. 

as  to  economy  in  the  cost  of  structure  but  also  as  to 
its  water-tightness,  which  is  illustrated  by  the  view 
of  Aqueduct  8  on  the  line  of  the  Illinois  and  Mississ- 
ippi Canal  (Fig.  5). 

The  Reclamation  Service  has  a  number  of  plants 
for  the  manufacture  of  reinforced  concrete  pressure 
])ipe  in  the  distribution'  of  water;  this  pipe  can  be 
manufactured  and  placed  for  very  much- less  money 
than  cast  iron  pipe,  and  there  is  a  saving  not  only  in 
the  cost  of  manufacture  but  of  the  cost  of  transporta- 
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tion  of  cast  iron  pipe.  Another  type  of  pressure  pipe 
was  used  in  the  reinforced  concrete  conduit  5  ft.  3J/2 
in.  in  diameter,  on  Simm's  Creek,  Sun  River  Project, 
Wyoming,  which  was  l)uilt  continuously  in  place. 

Unusual  Construction 

A  striking  example  of  the  adaptability  of  concrete 
to  unusual  forms  of  construction  is  illustrated  by  the 
view  (Fig.  6)  of  the  main  Tieton  Canal  in  the  Tieton 


Fig.  7.— Reinforced  concrete  conduit,  Canadian  Power  Company. 

Canyon,  Yakima  Project,  Washington.  The  rapid  fall 
of  the  Tieton  River  is  such  that  it  is  impossible  to 
place  a  concrete  Hning  in  the  canal  and  it  became 
necessary,  therefore,  to  form  small  independent  sec- 
tions of  the  canal.  After  they  had  properly  hardened 
they  were  transported  and  placed  in  position  as  shown. 

In  connection  with  water  power  development, 
concrete  again  proves  itself  to  be  a  material  of 
unequalled  value.  The  construction  of  the  main 
shafts  and  conduits  and  other  works  connected 
with  water  power  development  can  all  be  advan- 
tageously constructed  with  concrete  and  almost 
always  at  a  considerable  saving  in  the  cost.  Fig, 
7  is  the  main  conduit  of  reinforced  concrete  of 
The  Canadian  Niagara   Power  Company. 

The  speaker  was  connected  with  the  initial 
con.struction  of  the  bulkhead  (Fig.  8)  along  Dela- 
ware Avenue,  Philadelphia,  in  1897,  in  which  the 
saving  in  the  cost  and  the  permanency  of  the 
structure  proved  concrete  to  be  one  of  the  most 
economical  materials.  This  wall  was  constructed 
by  placing  90-ton  blocks  of  concrete  on  a  mat- 
tress filled  with  mortar  resting  on  the  top  of  piles 
and  casting  the  walls  of  concrete  in  place  above 
the  high  water  line,  as  shown  in  the  illustration. 
This  wall  is  over  sixteen  years  old  and  has 
proved  satisfactory  in  every  way. 

Concrete  for  Breakwaters 

Another  purpose  for  which  concrete  has 
proved  to  be  indispensable  is  in  the  construction 
of  breakwaters,  of  which  there  are  many  types. 
Some  are  constructed  by  placing  the  concrete  in 
forms;  others  are  composed  of  large  blocks  of  con- 
crete, moulded  on  land,  and  allowed  to  harden  before 
being  so  placed  as  to  form  a  soHd  mass.  In  still  others, 
smaller  blocks  are  so  placed  as  to  form  Dockets,  which 
are  filled  with  gravel,  stone,  or  other  similar  material, 
the  whole  extending  above  high  water  line  and  upon 


which  is  cast  a  solid  coping  of  concrete.  A  type  in- 
troduced by  Colonel  Judson  of  the  Corps  of  Engineers, 
U.  S.  A.,  consists  of  caissons  of  reinforced  concrete 
built  on  land  and  then  launched  and  floated  over  their 
final  resting  place.  There  they  are  sunk  by  filling 
them  with  water,  sand,  gravel  or  broken  stone.  Gen- 
erally a  lean  concrete  is  placed  about  4  ft.  thick  as  a 
base  for  the  coping. 

Reinforced  concrete  caissons  prove  of  great  value 
in  the  construction  of  lighthouses  where  the  ex- 
posure to  wave  action  is  such  as  to  render  the 
erection  of  any  structure  difficult.  The  caissons 
can  be  floated  to  the  desired  locality  and  sunk 
into  position.  They  possess  decided  advantages 
as  to  economy  in  construction  and  durability ; 
and  their  stiffness  and  substantial  character  make 
them  practicable  for  towing  for  considerable  dis- 
tance regardless  of  the  condition  of  the  sea.  In 
view  of  the  rising  cost  of  timber  and  its  short 
life  under  conditions  of  exposure  to  sea  water,  it 
is  evident  that  this  type  of  construction  will  be 
increasingly  used  in  the  future.  Fie.  10  is  a 
breakwater  consisting  of  moulded  blocks  forming 
compartments  which  have  been  filled  with  gravel 
u]K)n  which  a  solid  concrete  coping  has  been 
placed. 

In  the  protection  of  shores  from  the  scour 
either  of  the  sea  or  of  the  river,  concrete  proves 
invaluable.  One  of  the  most  notable  of  such 
uses  of  concrete  is  the  Galveston  sea  wall,  erected 
immediately  following  the  disastrous  flood  which 
destroyed  the  greater  part  of  this  city.  The  toe  of 
the  wall  is  protected  by  granite  blocks  and  the  top 
raises  the  level  of  the  city  several  feet  above  high 
tide.  It  has  proved  a  magnificent  barrier  against  the 
sea. 

Another  barrier  to   prevent   erosion   of   earth   em- 


Fig.  8.— Concrete  bulkhead  along  Delaware  Avenue,  Philadelphia,  Pa. 

bankment  is  that  constructed  along  the  Little  Miami 
Bottoms  in  the  vicinity  of  Cincinnati.  Ohio.  A  rein- 
forced concrete  slab  covers  and  protects  a  mud  em- 
bankment for  a  distance  of  about  one  mile.  This  fac- 
ing is  5  in.  thick  and  10  to  15  ft.  high. 

Fig.  11  is  an  interesting  structure  devised  by  Major 
Shultz,  of  the  Corps  of  Engineers,  U.  S.  A.  It  is  a 
reinforced  concrete  dyke  constructed    at  St.  Joseph, 
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Mo.  Such  structures  are  usually  built  of  timber,  but 
they  lack  stability  and  durability.  This  has  led  to 
their  construction  of  reinforced  concrete,  as  more  sub- 
stantial and  dural)le  than  timber  dykes ;  further,  the 
cost  of  repairs  is  reduced  to  a  minimum  and  in  many 
cases  the  first  cost  is  less  than  that  of  timber. 

American  piers  and  wharves  for  the  most  part  are 
built  on  wooden  piles.  Because  of  the  short  life  of  the 
])iles  this  construction  has  proved  expensive  in  first 
cost  and  maintenance.'  This  is  particularly  true  on  the 
I'acific  coast,  where  the  life  of  the  piles  is  e.xtremely 
short  because  of  the  destructive  limnoria  and  teredo. 


Fig.  13. 


-Moulding  yard  for  reinforced  concrete  sheet  piling,  Baltimore, 
Maryland. 


The  reinforced  concrete  pile  has,  therefore,  come  into 
increasing  favour  as  a  substitute  for  wooden  piles.  In 
many  cases  economies  can  be  effected  by  reason  of 
the  fact  that  fewer  piles  can  be  used  and  the  concrete 
slab  placed  directly  on  the  tops  of  the  piles  at  a  con- 
siderable saving^  in  the  cost.  The  advantages  of  this 
pile  as  to  permanence  and  cost  of  maintenance  cannot 
be  over-estimated.  These  structures  of  concrete  are 
generally  found  to  be  less  costly  than  timber  construc- 
tion besides  showing  an  additional  saving  in  the  de- 
creased cost  of  maintenance.  A  great  variety  of  piles 
are  manufactured.  Some  are  moulded  on  land  and 
when  sufficiently  hardened  are  driven  or  jettied 
into  position ;  others  are  formed  by  driving  a 
metal  cylinder  or  shell  where  the  pile  is  required, 
which  is  then  filled  with  concrete ;  still  others 
are  made  by  driving  a  metal  cylinder  or  shell 
which  is  withdrawn  and  the  hole  left  in  the 
ground  filled  with  concrete  as  the  shell  is  with- 
drawn. Again,  hollow  cylinders  of  reinforced 
concrete  are  moulded  and  when  properly  hard- 
ened are  placed  in  position,  the  water  pumped 
out  and  the  interior  filled  with  concrete. 

Fig.  12  shows  the  piles  for  supporting  pier 
No.  8,  built  by  the  U.  S.  Bureau  of  Yards  and 
Docks  at  the  Navy  Yard  at  Puget  Sound,  Wash- 
ington. Hollow  cylinders  of  reinforced  concrete 
having  an  enlarged  base  are  placed  in  position 
and  filled  with  gravel,  stone  or  concrete ;  on  them 
the  structural  supports  of  the  pier  of  reinforced 
concrete  are  constructed.  Similar  hollow  cylin- 
ders were  used  in  the  construction  of  the  wharf 
at  Fort  Mason,  San  Francisco.  In  this  case  a 
wooden   cyhnder   was  placed   in   position,   filled 


with  concrete,  and  the  shell  was  removed  after  the 
concrete  had  properly  hardened.  Upon  these  concrete 
pillars  the  superstructure  of  reinforced  concrete  was 
placed. 

Another  use  of  concrete  for  timber  work  exposed 
to  sea  water  is  to  encase  the  timber  with  a  jacket  of 
reinforced  concrete  and  thus  protect  it  against  the 
limnoria,  teredo,  or  rot.  Fig.  13  is  a  view  of  such 
sheathing  used  in  the  harbour  improvements  at  Balti- 
more, Md.  This  was  cast  on  land,  and  after  it  was 
pro])erly  hardened  it  was  driven  to  form  a  tight  bulk- 
liead  because  of  tongues  and  groove?  in  the  sheath- 
ing. A  feature  about  reinforced  concrete  piles  is 
that  they  may  Ije  driven  with  much  heavier  ham- 
mers than  are  commonly  used  for  wooden  piles, 
and  when  properly  cushioned  they  stand  such 
driving  without  crushing  or  otherwise  becoming 
defective.  One  notable  instance  of  the  severe 
treatment  which  these  piles  are  likely  to  receive 
is  the  quay  wall  which  rest^  on  a  coral  reef,  built 
by  the  Hennebique  Construction  Company,  at 
the  Navy  Yard,  Key  West,  Florida.  The  fre- 
quent occurrence  of  an  intermediate  crust  of  coral 
rock  made  it  necessary  to  puncture  this  in  order 
that  the  pile  might  have  a  solid  bearing  on  the 
coral  reef.  This  crust  was  frequently  mistaken 
for  the  coral  reef,  and  in  trying  to  drive  through 
this  the  pile  was  broken.  These  piles  were  pro- 
\ided  with  hoops  at  the  butt  and  a  cast  iron  shoe 
at  the  point. 

Another  interesting  use  of  concrete  is  in  the 
construction  of  dry  docks,  of  which  there  are  a 
number  in  this  country.  The  constructors,  how- 
ever, seem  to  think  it  necessary  to  go  to  the  ad- 
ditional expense  of  either  facing  the  entire  dry 
dock  with  stone  (usually  granite),  or  at  least 
facing  the  walls  at  the  entrance  and  at  the  water 
This  is  an  unnecessary  expense,  as  concrete  can 


line. 


be  used  for  the  construction  of  the  entire  dry  dock  at 
a  great  saving  in  cost  over  stone,  and  with  a  minimum 
cost  for  maintenance.  The  dry  dock  at  the  League 
Island  Navy  Yard,  Philadelphia,  Pa.,  (Fig.  14),  is 
constructed  entirely  of  concrete. 

By  reason  of  the  difficulty  of  constructing  light- 
houses at  greatly  exposed  places,  concrete  has  proved 
invaluable.  Many  of  the  lighthouses  built  by  the  United 
States  Lighthouse  Board_  are  entirely  of  concrete.  Some 
consist  of  heavy  cast  iron  cylinders  built  with  concrete. 
A  growing  practice,  however,  seems  to  be  to  construct 


Fig.  14.— Concrete  dry  dock,  League  Island  Navy  Yard,  Philadelphia,  Pennsylvania. 
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a  base  with  a  i)neuniatic  caisson  of  wood  and  build  a 
central  pier,  20  ft.  or  more  in  diameter,  ii])on  which  the 
lif^hthonse  is  built;  or  to  form  this  base  in  a  caisson 
similar  to  that  shown  in  l-'i},'.  11.  Such  caissons  can  be 
built  on  shore  and  towed  to  the  site,  loaded  with  broken 
-stone  or  fi;ravel  luitil  they  settle  into  the  desired  posi- 
tion. On  this  caisson  as  a  ba.se  the  lij^hthouse  is  built. 
Concrete,  to  properly  withstand  the  action  of  sea 
water,  should  be  allowed  to  harden  before  it  is  sub- 
jected to  the  sea  water.  Where  the  structure  is  con- 
structed in  the  open  sea,  this  is  almost  imi)ossible,  and 
it  is  therefore  necessary  to  protect  it  a}j;ainst  the  sea. 
The  difficulty  of  constructing,'  concrete  work  in  the 
sea,  where  it  is  subjected  to  tides  and  storms  under 
conditions  by  which  it  is  completely  submerged,  is 
easily  understood,  and  it  would  seem  desirable  that 
such  structures  should  be  built,  whenever  possible,  of 
blocks  of  concrete  moulded  on  land  and  allowed  to 
properly  harden  before  bein^  placed  in  jxisition. 

A  jjreat  deal  has  been  said  concerninjj  the  disin- 
tegration of  concrete  in  water,  especially  sea  water. 
In  fresh  water  the  disintesration  is  the  result  of  frost 


Fig.  15.— Pier  No.  1,  Navy  Yard,  Boston.  Massachusetts. 

action,  and  takes  place  between  the  tides.  This  is 
likely  to  occur  where  the  concrete  is  porous  and  is 
lackin;^-  in  density.  With  concrete  ])roperly  mixed  and 
hardened,  and  of  the  requisite  density,  there  is  little 
or  no  damai^e  from  frost.  In  sea  water  this  is  e(|ually 
true.  It  was  formerly  the  f^eneral  (practice  throughout 
the  world  to  mix  concrete  quite  dry,  i.e.,  so  that  the 
water  would  just  flush  to  the  surface  under  c(>ntinued' 
tamping.  Permeable  structures  residted,  which  per- 
mitted the  surrounding  water  to  penetrate  f->  the  in- 
terior of  the  mass,  especially  in  that  jiortion  between 
the  tides,  where  there  was  danger  of  disintegration 
from  frost  action.  However,  it  is  perfectly  practic- 
able to  build  structures  of  concrete  or  reinforced  con- 
crete in  fresh  and  alkaline  water  that  will  not  be  dam- 
aged in  any  way  by  the  action  of  frost,  sea  water  or 
other  alkalies. 

The  view  (Fig.  15)  of  Pier  No.  "1  of  the  L'nited 
States  Navy  Yard  at  Boston.  Mass.,  shows  clearly  the 
eftect  of  i)ropcrly  and  imjiroperly  mixed  and  |)laced 
concrete.  Rear-.\dmirai  Richard  C.  Ilollyday  was  in 
charge  of  the  Boston  Yard  at  the  time  this  pier  was 
constructed  in  1901-1902  and  he  informed  the  speaker 
that  the  two  portions  were  by  different  contractors, 
the  same  material  having  been  used  in  both  portions. 
The  concrete  in  the  inner  end  was  mi.xed  fairly  wet, 


while  that  of  the  outer  end  was  dry  concrete  of  a  leaner 
mix.  The  resistance  between  tides  of  the  two  con- 
cretes is  evident,  that  on  the  right  side  of  the  picture 
being  unaffected  while  the  other  is  badly  disinte- 
grated ;  the  submerged  portions  of  both  were  practic- 
ally undamaged.  The  lesson  taught  by  this  experience 
is  that  well-proportioned,  dense  concrete  will  with- 
stand the  action  of  sea  water  where  lean,  dry  mixed 
concrete  will  fail.  Inasmuch  as  many  of  the  earlier 
structures  were  built  of  dry  mixtures,  the  resulting 
Ijermeable  concrete  has  shown  the  effect  of  frost  be- 
tween tides.  The  writer  has  found  in  his  investiga- 
tions that  almo.st  universally  the  disintegration  of  con- 
crete takes  place  between  high  and  low  water,  and  has 
never  found  an  instance  of  the  di.sintegration  of  sub- 
merged properly  proportioned  dense  concrete.  It  has 
also  been  his  experience  in  the  tropical  waters  where 
there  is  no  frost  action,  that  concrete  of  reasonable 
density  is  unaffected.  After  disintegration  of  the  con- 
crete has  started  through  frost  action,  there  is  un- 
doubtedly soine  chemical  action  of  the  sea  water  on 
the  concrete.  The  speaker  has  never  foun<I  a«i  auth- 
enticated instance  where  concrete  had  disinte- 
grated from  the  chemical  action  unless  it  had 
been  permeated  by  sea  water  before  it  had  set. 

In  Wyoming,  Montana,  and  the  Dakotas, 
where  the  soil  is  impregnated  with  alkali,  disin- 
tegration of  concrete  has  occurred  at  the  ground 
water  line.  The  ground  water  is  drawn  up  by 
capillary  action  and  the  rapid  evaporation  of  this 
water  and  consequent  rapid  crystallization  in  the 
pores  of  the  mass  destroys  the  bond,  and  results 
in  complete  disintegration.  Under  these  condi- 
tions, stone  and  brick  and  other  building  mater- 
ials are  similarly  affected.  This  is  notably  so  in 
the  vicinity  of  Great  Falls,  Montana,  where  stone 
buildings,  brick  sewers  and  similar  masonry 
structures  are  largely  destroyed  by  this  action. 

An  important  matter  in  the  erection  of  rein- 
forced concrete  buildings  in  .salt  air  is  the  proper 
protection  of  the  reinforcement — for  the  reason 
that  the  corrosion  of  the  improperly  imbedded 
metal  may  result  in  serious  damage  to  the  struc- 
ture.    At  Atlantic  City,   N.J.,  one  of  the  large 
piers  has  been  seriously  damaged  because  of  the 
use  of  a  porous  aggregate  which  permitted  moisture 
and  air  to  reach  the  reinforcement  and  the  corrosion 
of  this  has  has  stripped  the  concrete  from  it.     The 
aggregates,   therefore,    under   such   conditions   .should 
be  hard  and  dense,  and  so  proportioned  as  to  secure  a 
concrete  of  maximum  density. 

The  Author's  Conclusions 
The  writer's  visits  to  the  various  laboratories  of 
Europe,  and  the  results  of  the  tests  conducted  by  him 
and  others,  lead  him  to  the  opinion  that  where  con- 
crete is  properly  proportioned,  mixed  and  placed  so 
that  the  resulting  mass  is  of  maximum  density  it  af- 
fords ample  resistance  to  the  action  of  both  fresh  and 
sea  water — especially  if  sufficient  time  is  given  the  con- 
crete to  harden  before  its  subjection  to  this  action.  He 
is  further  of  the  opinion  that  g(xid  practice  demands 
that  concrete  shall  be  mixed  a  sufficient  length  of  time. 
without  too  much  water,  so  that  there  results  a  mass 
of  viscous  consistency  which  will  flow  readily  and  in 
which  the  ingredients  will  not  separate.  Increased 
mixing  of  concrete  develops  colloids,  and  results  in  a 
sticky,  viscous,  dense,  impervious  mass,  which  will 
shed  water  and  produce  a  concrete  of  maximum 
strength  and  resistance  to  the  action  of  both  fresh 
and  sea  water. 
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Principles    Governing    the    Study    of  Public 

Water    Supplies 


By  Percy  Griffith 


THE  design  of  underground  works  is  a  matter 
requiring  much  consideration  and  extensive 
experience.  In  every  case  the  engineer  has 
a  certain  number  of  conditions  presented  to 
him,  among  which  a  certain  proportion  are  unknown 
and  subject  to  more  or  less  reasoned  speculation.  Now, 
however  speculative  may  be  the  conditions  governing 
the  water  supplies  in  upland  gathering  grounds,  those 
involved  in  problems  of  underground  water  are  in- 
finitely more  so,  and  the  proportion  of  unknown  fac- 
tors is  enormously  greater ;  nothing,  therefore,  but  ex- 
tended experience  (including  many  failures)  can  quali- 
fy an  engineer  to  advise  on  questions  of  underground 
water  supply.  At  the  same  time,  no  subject  is  more 
fascinating  to  one  with  sufficient  energy,  determination 
and  patience  to  carry  him  through  the  initial  difficulties 
and  disappointments  which  are  the  essential  prelimin- 
aries of  a  successful  practice. 

Broadly  speaking,  underground  water-works  may 
be  classified  as  follows:  (1)  Shallow  wells  for  tapping 
subsoil  water;  (2)  deep  water  wells  for  tapping  deep- 
seated  reservoirs;  (3)  wells  with  artesian  borings  to 
tap  deep-seated  streams;  (4)  borings  (either  with  or 
without  chambers  or  wells  to  take  the  pumps). 

(1)  Shallow  Wells  for  Subsoil  Water.— In  the  first 
of  these  the  greatest  difficulty  to  be  provided  against  is 
the  pollution  of  the  water,  and  it  is  important  that  the 
)  well  should  be  made  perfectly  watertight  for  such  a 
depth  as  may  be  necessary  to  filter  out  impurities 
drawn  in  at  the  surface.  The  water  will  then  be  un- 
able to  get  access  to  the  well  until  it  has  passed 
through  a  sufficient  depth  of  the  subsoil  to  filter  it 
effectively.  This  depth  will  vary,  according  to  the 
nature  of  the  pollution,  the  character  of  the  subsoil, 
and  the  rate  at  which  water  is  abstracted.  In  some 
cases  water  is  collected  in  surface  gravel  beds  by 
means  of  drain  pipes  laid  with  open  joints,  but  unless 
the  area  drained  by  this  method  is  carefully  preserved 
from  pollution  at  the  surface,  it  is  a  dangerous  system 
of  collecting  water  intended  for  domestic  use. 

There  are  several  methods  of  making  wells  water- 
tight, the  most  efficient  (and  the  most  expensive)  be- 
ing to  line  them  with  cast-iron  cylinders,  which  can 
be  oast  in  rings  up  to  4  ft.  diameter,  but  beyond  this 
size  are  best  made  in  segments  with  vertical  joints. 
The  vertical  flanges  are,  of  course,  useful  and  neces- 
sary in  any  case  as  stiffeners.  Cast-iron  cylinders  are, 
however,  more  generally  used  in  deep  wells,  and  their 
appHcation  will  be  more  fully  described  under  that 
head. 

The  more  common  method  of  making  shallow  wells 
watertight  is  to  line  the  excavation  with  a  single  ring 
of  brickwork  (in  some  cases  specially  moulded  bricks 
being  employed),  and  to  pack  the  space  behind  with 
concrete.  The  face  of  this  ring  is  then  rendered  with 
cement  mortar  about  1  inch  thick,  and  another  ring 
of  brickwork  is  then  built  up  as  a  protection  to  the 
mortar.  As  brickwork  must  be  built  upwards,  it  is 
necessary  in  such  cases  to  suspend  in  the  well  a  tem- 
porary ring  or  kerb  on  which  the  brickwork  is  sup- 
ported   until    the    packing   behind    provides    sufficient 

•  From  a  lecture  delivered  recently  before  the  Birmingham  University 
Engineering  Society.— Concluded  from  last  issue. 


bond  to  prevent  it  slipping  down  the  well.  In  cases 
where  the  sides  of  the  excavation  are  liable  to  fall 
in,  it  is  necessary  to  fix  a  temporary  lining  of  timber, 
which  is  removed  as  the  brickwork  proceeds.  It  is 
also  better  to  erect  the  brickwork  in  sections  rather 
than  to  rely  upon  timbering  for  any  great  depth. 

Watertight  work  can  also  be  obtained  by  laying  a 
two-brick  ring  in  one  operation  with  cement  mortar 
joints  and  backing,  but  the  former  method  is  generally 
preferred. 

(2  and  3)  Deep  Wells  (with  or  without  Borings). — 
In  deej)  wells  the  chief  difficulties  arise  through  the 
variations  of  strata  passed  through.  Thus  a  narrow 
band  of  fine  wet  sand  will  make  it  almost  impossible 
to  carry  out  the  lining  in  brickwork ;  indeed,  any  sandy 
or  loose  strata  will  involve  difficulties  in  supporting 
the  excavation  while  brickwork  is  built  up.  In  such 
cases  cast-iron  or  wrought-iron  cylinders  are  used,  and 
these  must  be  driven  down  from  above.  The  tendency 
of  the  surrounding  material  to  close  in  behind  the 
cylinder  will  sooner  or  later  make  it  impossible  to 
force  the  cylinders  down  beyond  a  certain  depth,  and 
at  that  point  cylinders  of  smaller  diameter  must  be 
inserted  inside  the  upper  section  until  in.  turn  these 
become  fast,  when  a  further  reduction  of  diameter 
must  be  made.  Should  a  solid  bed  of  clay  be  subse- 
quently met  with,  it  is  possible  to  resume  lining  with 
brickwork,  and  in  that  case  the  diameter  can  be  in- 
creased to  provide  facilities  for  fixing  pumps  and  space 
for  giving  access  thereto. 

I  have  separated  wells  tapping  underground  reser- 
voirs from  those  having  borings  carried  down  from 
the  bottom,  because  they  apply  to  different  geological 
conditions.  In  the  former  case  the  water  does  not 
rise  when  tapped,  as  it  has  no  "artesian"  head,  and 
the  well  is  merely  carried  down  into  a  reservoir  such 
as  would  exist  where  it  was  sunk  wholly  through  the 
water-bearing  stratum  from  which  the  supply  is  to  be 
derived. 

In  the  second  case  (wells  with  borings)  the  well  is 
merely  constructed  to  enable  the  pumps  to  be  fixed  be- 
low the  water  level,  and  the  water  is  tapped  by  means 
of-a  boring  driven  from  the  bottom.  This  arrangement 
is  applicable  only  where  the  water  is  under  an  "artesian 
head" — that  is,  when  it  is  tapped  below  the  "line  of 
saturation,"  and  therefore  rises  up  the  boring  when 
the  superincumbent  impervious  bed  is  perforated. 

A  striking  example  of  this  kind  of  well  was  car- 
ried out  by  me  for  the  Lincoln  Corporation ;  the  well 
was  carried  down  in  impervious  clay  to  a  depth  of 
1,500  feet,  and  at  1,560  feet  the  boring  (which  was 
ultimately  carried  to  a  depth  of  2,020  feet)  tapped 
water,  which  immediately  rose  up  the  well  until  it 
overflowed  at  the  surface. 

(4)  Borings. — It  will  be  realized  that  in  sinking 
wells  in  water-bearing  strata  it  is  necessary  to  pump 
out  the  inflowing  water  continuously  to  enable  the 
men  to  excavate  the  material  and  construct  the  lining. 
This  frequently  constitutes  a  large  item  of  expense, 
and  it  is  then  necessary  to  consider  the  alternative  of 
boring,  a  process  not  only  less  costly  and  quicker  than 
well-sinking,  but  one  which   is   carried   out   entirely 
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from  the  surface,  thus  avoiding  the  risks  of  accident 
insc])arable  from  work  underground. 

Il'he  head  gear  used  in  sinking  the  well  and  driv- 
ing the  boring  at  Lincoln,  already  referred  to,  is  known 
as  Mather  &  I'latt's  machine.  The  essential  feature  of 
this  apparatus  is  the  use  of  a  flat  hemp  rope  for  sus- 
pending the  boring  chisel,  and  raising  and  lowering 
the  "shell."  This  rope  is  wound  on  a  drum  which  is 
operated  by  an  engine  fixed  on  the  rear  framework 
of  the  machine.  The  process  of  boring  consists  of 
two  distinct  operations ;  the  first  is  the  reciprocation 
of  the  boring  chisel,  which  was  in  this  case  24  ins.  in 
diameter  when  the  boring  was  at  its  greatest  depth 
(2,020  ft.),  and  consisted  of  a  circular  disc  of  steel 
j)erforated  with  holes  in  which  are  bolted  a  number 
of  steel  chisels,  the  disc  being  suspended  at  the  end 
of  a  steel  rod  or  vertical  shaft  about  12  ft.  long  and 
from  5  ins.  to  6  ins.  in  diameter,  on  which  a  skeleton 
disc  is  fixed  near  the  top  to  form  a  guide.  During  this 
operation  the  drum  is  fixed  in  a  stationary  position, 
and  the  rope  is  clam])ed  to  the  frame  of  the  machine 
so  that  the  chisel  will  just  reach  the  bottom  of  the 
boring.  The  rope  is  passed  over  a  pulley  fixed  on  the 
upper  end  of  a  ram  working  in  a  vertical  steam  cylin- 
der so  that  the  admission  of  steam  to  this  causes  the 
pulley  to  rise,  carrying  the  rope  and  suspended  chisel 
with  it.  When  this  has  been  raised  a  certain  height 
(depending  on  the  nature  of  the  strata  being  bored 
through)  the  steam  is  released,  and  the  weight  of  the 
chisel  (this  one  weighed  several  tons)  carries  the  rope, 
shaft  and  tool  to  the  bottom  with  a  force  proportional 
to  the  amount  of  "fall"  allowed.  This  operation  is 
continued  for  periods  varying  with  the  progress  of 
the  boring — that  is,  until  sufficient  material  has  been 
excavated  to  imjjede  the  working  of  the  chisel. 

The  drum  is  then  operated  to  wind  the  rojjc  and 
chisel  to  the  surface,  the  chisel  is  detached,  and  the 
"shell"  substituted.  This  is  merely  a  large  steel  cylin- 
der fitted  with  a  hinged  bottom  opening  inwards.  This 
is  lowered  to  the  bottom  and  reciprocated  for  a  few 
minutes,  after  which  it  is  drawn  rapidly — that  is,  much 
more  rapidly  than  the  boring  chisel — to  the  surface, 
and  its  contents  discharged  into  wagons  for  removal 
to  the  tipping  place.  This  is  repeated  until  the  fore- 
man in  charge  is  satisfied  by  the  feel  of  the  rope  that 
the  loose. material  has  been  removed,  when  the  chisel 
is  again  lowered,  and  the  cycle  of  operations  is  resumed 
as  described. 

Although  this  description  applies  to  a  boring  of 
rather  unusual  dimensions,  the  process  adopted  is  that 
in  most  common  use  for  deep  borings,  except  that  the 
flat  rope  enables  the  chisel  to  be  automatically  revolved 
at  each  stroke,  whereas  when  ordinary  circular  rope 
is  used  the  tool  has  to  be  revolved  by  manual  labor. 
For  smaller  borings  steel  rods  are  used  in  place  of 
ropes,  but  these  have  to  be  lifted  in  sections,  un- 
screwed, and  slung  aside  every  time  the  tool  is  raised 
for  "shelling"  out  the  debris,  and  replaced  when  the 
"shell"  or  chisel  is  lowered. 

As  the  boring  proceeds  it  is  necessary  to  drive  down 
steel  (or,  in  some  cases,  cast-iron)  tubes  to  prevent 
the  sides  from  falling  in,  and,  as  in  the  case  of  well 
cylinders,  these  will  sooner  or  later  become  jammed 
by  the  closing  in  of  the  surrounding  strata.  When 
this  occurs,  it  is  necessary  to  insert  a  line  of  tubes 
of  smaller  diameter,  and  in  some  cases  a  considerable 
number  of  such  reductions  is  necessary  before  the  full 
depth  can  be  attained.  As  the  work  proceeds  each 
separate  line  of  tubes  must  be  provided  of  the  full 
depth  of  the  boring,  so  that  it  can  be  forced  down 


from  the  surface,  but  on  the  completion  of  the  work 
each  section  of  tubing  can  be  cut  off  at  such  a  |x>int  as 
will  provide  a  lap  of  about  20  feet  in  the  next  largest 
section.  If,  however,  there  is  any  risk  of  polluted 
water  jjassing  through  the  junction  into  the  boring,  the 
inner  and  smaller  lining  tubes  must  be  left  in  for  the 
full  depth. 

PUMPING  MACHINERY 

As  the  question  of  pumping  machinery  is  in  itself 
a  distinct  branch  of  mechanical  engineering,  and  to 
that  extent  lies  somewhat  outside  the  sphere  of  the 
civil  engineer,  it  is  hardly  possible  for  the  water  en- 
gineer with  a  general  practice  to  master  thoroughly 
all  the  details  involved  in  the  design  and  construction 
of  boilers,  engines,  pumps  and  their  accessories.  The 
engineer  in  charge  of  a  works  where  pumping  mach- 
inery is  in  use  must,  however,  devote  his  attention  to 
at  least  the  broader  elements  of  the  subject,  and  he 
will,  by  virtue  of  his  responsibility  for  the  economical 
upkeep  of  his  plant,  be  compelled  to  master  thoroughly 
the  details  of  the  machinery  under  his  care.  As,  more- 
over, he  will  at  intervals  be  called  upon  to  advise  as  to 
the  extension,  removal,  or  improvement  of  the  plant 
at  his  works,  he  must  keep  himself  thoroughly  up  to 
date  as  regards  the  relative  efficiency .  or  other  ad- 
vantages or  disadvantages  of  diflferent  designs  of 
pumps  and  motors  for  operating  them.  The  consult- 
ing engineer,  having  possibly  no  works  under  his  con- 
stant supervision,  must  lose  no  opportunity  of  collect- 
ing experience  and  information  as  to  the  results  ob- 
tained with  various  types  of  plant  under  different  work- 
ing conditions.  For  all  alike  it  is  extremely  desirable 
that  the  early  training  should  include  service  in  the 
shops  of  a  firm  manufacturing  pumping  machinery,  as 
by  no  other  means  can  the  mind  be  educated  to  that 
intuitive  grasp  of  mechanical  problems  which  is  essen- 
tial to  secure  independence  of  judgment.  Without 
such  training  it  is  also  very  difficult,  if  not  impossible, 
effectively  to  superintend  work  carried  out  by  such 
firms,  and  such  inexperience  must  be  paid  for,  directly 
or  indirectly,  by  the  employer  or  client. 

Classification  of  Plant 

As  there  is  almost  endless  variety  in  the  types  of 
pumping  plant  in  use  for  water-works,  it  is  out  of  the 
question  for  me  to  do  more  than  briefly  outline  the 
main  sub-divisions  into  which  the  subject  may  be 
classified. 

Broadly,  these  are : — 

(1)  Surface  pumps  (low  and  high  lift). 

(2)  Well  pumps. 

(3)  Borehole  pumps. 
And  for  motive  power: — 

(a)  Steam  engines  (direct  acting  or  geared). 

(b)  Internal  combustion  engines  (gas  or  oiV). 

(c)  Electric  motors. 

(d)  Air  lift  (including  compressing  plant). 

(e)  Water  wheels  and  hydraulic  motors. 

(1)  Surface  Pumps. — For  low  lifts  and  proportion- 
ately large  deliveries,  the  single  centrifugal  pump  is 
very  convenient,  mainly  on  account  of  the  absence  of 
valves  and  the  high  s|)eed  at  which  they  are  run,  thus 
allowing  them  to  be  coupled  to  high-speed  motors 
without  the  interposition  of  gearings.  It  is.  however, 
rarely  the  case  that  water-works  can  be  supplied  by- 
low  lifts,  and  the  application  of  this  type  of  pump  is 
therefore  very-  limited. 

Another  special  pump  suitable  for  low  lifts  is  the 
"Humphrey"  internal  combustion  pump,  of  which  a 
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very  striking  example  is  at  work  at  the  new  Ching- 
ford  reservoir  of  the  Metropolitan  Water  Board.  This 
is  a  combination  of  engine  and  pump  in  one  piece 
without  pistons,  buckets,  gearing,  or  any  close-fitting 
parts  whatever.  It  operates  by  a  cycle  similar  to  that 
known  as  the  "Otta"  cycle — that  is,  (a)  the  explosion 
chamber  is  charged  with  the  proper  proportion  of  air 
and  oil  vapor  drawn  in  (in  this  case  by  the  movement 
of  a  body  of  water),  (b)  the  mixture  is  compressed 
(in  this  case  by  the  return  movement  of  the  water), 
(c)  the  explosion  of  the  mixing  expels  the  water  and 
elevates  it  to  the  point  of  discharge,  and  (d)  the  ex- 
plosion chamber  is  swept  clear  of  the  products  of 
combustion  (again,  by  the  pendulum-like  action  of 
water). 

For  high  lifts  the  plunger  pump  is  most  suitable, 
as  this  lends  itself  to  any  variety  of  condition,  both 
as  regards  space  occupied,  position  (horizontal,  ver- 
tical or  inclined)  and  type  of  motive  power.  The  term 
"surface  pump"  may  be  applied  to  any  case  where 
the  pumping  level  of  the  water  is  within  25  feet  (ver- 
tically) of  the  surface,  as  under  such  circumstances 
the  pump  itself  can  be  fixed  on  the  ground  level. 

(2)  Well  Pumps. — In  three-throw  bucket-and- 
plunger  pumps,  suitable  for  fixing  in  well  at  depths  of 
from  50  ft.  to  100  ft.  below  the  surface,  the  pumps  are 
operated  by  steel  rods  carried  in  suitable  guides  fixed 
to  the  side  of  the  well,  the  reciprocation  being  given 
by  a  crank  shaft  with  three  cranks  set  at  an  angle  of 
120  degs.  to  one  another.  The  delivery  of  water  is 
thus  almost  constant  throughout  the  revolution,  and 
this  type  of  pump  is  very  popular  on  account  of  the 
absence  of  shock  in  the  rising  main  due  to  this  cause. 

(3)  Borehole  Pumps. — Where  it  is  decided  to  dis- 
pense with  a  well  it  is,  of  course,  .necessary  (unless 
the  pumping  level  of  the  water  is  within  25  ft.  of  the 
surface)  to  fix  the  pump  in  the  boring.  This  limits  the 
design  of  the  pump  to  two  types — viz.,  the  single-act- 
ing bucket  pump  and  the  "concertina  pump"  (double 
acting). 

One  modern  development  of  borehole  pumps  must 
be  briefly  mentioned,  and  that  is  the  multiple-centri- 
fugal pump.  This  consists  of  a  series  of  centrifugal 
pumps  revolving  on  a  common  axis  or  shaft.  The 
water  passed  from  the  outlet  of  one  to  the  inlet  of  the 
next  acquires  an  increased  pressure  at  each  stage,  and 
by  this  method  high-speed  engines  or  electric  motors 
can  be  applied  to  this  type  of  plant  without  the  need 
for  gearing  of  extravagant  proportions. 

VARIOUS  TYPES  OF  MOTIVE  POWER 

This  subject  is  extremely  fascinating,  because  it  in- 
volves so  many  points  which  interact  upon  one  another 
and  which,  considered  separately,  may  produce  results 
altogether  contrary  to  those  which  result  from  the 
combination  of  all.  This  may  be  best  illustrated  by 
a  brief  reference  to  the  various  types  I  have  enumer- 
ated. 

(a)  Steam  Engines  are  even  yet  the  most  reliable 
machines  for  driving  pumps,  and  in  large  installations 
the  fuel  economy  obtained  with  them  compares  favor- 
ably with  that  obtained  with  any  other  more  modern 
system.  In  cases  where,  owing  to  the  gradual  falling 
off  of  the  yield  of  water,  it  is  desired  to  run  the  pumps 
at  slow  speeds,  the  steam-driven  pump  is  the  only 
one  which  will  meet  the  case  economically  and  effici- 
ently. 

(b)  Internal  Combustion  Engines  ofifer  the  great- 
est attraction  in  regv  d  to  fuel  economy  and  first  cost, 


and  for  small  works  they  must  be  considered  as  gen- 
erally the  most  suitable.  Gas  engines  operated  by  in- 
dependent producer-gas  plants  give  remarkable  results 
as  regards  fuel  economy,  and  although  this  advantage 
is  somewhat  discounted  by  the  stand-by  losses  and 
the  cost  of  maintenance,  experience  has  now  proved 
the  system  to  be  very  well  adapted  for  small  water- 
works. 

The  oil  engine  has  also  proved  a  very  convenient 
motive  power  for  small  rural  works,  as  the  supervision 
required  is  reduced  to  a  minimum,  but  in  recent  years 
the  invention  and  development  of  the  Diesel  engine 
has  given  this  type  of  power  an  advantage  over  other 
internal-combustion  engines.  The  fuel  economy  has 
been  greatly  increased,  and  the  larger  sizes  of  plants 
have  given  results  which  bid  fair  within  a  short  time 
to  exceed  those  obtained  with  every  other  type  of  plant. 
(The  application  of  this  system  to  marine  propulsion 
will  no  doubt  be  known  to  all  present).  Nevertheless 
this,  like  every  other  internal-combustion  engine,  must 
be  run  at  high  speeds,  and  for  this  reason  it  is  not  ap- 
plicable to  the  ordinary  types  of  pump,  except  by 
means  of  elaborate  systems  of  gearing,  which,  by  their 
cost,  friction  losses,  and  excessive  wear  and  tear,  large- 
ly discount  the  initial  advantages  offered  by  the  engine. 

(c)  Electric  Motors  are,  of  course,  often  applied  to 
l)umps,  but,  except  with  centrifugal  pvmips,  their  high 
speed  involves  the  use  of  gearing,  and  imless  electricity 
is  available  at  very  low  cost,  or  other  power  is  not 
available,  electric  motors  are  not  often  employed  for 
pumping. 

(d)  Air-lift  Plant. — This  is  a  very  convenient  meth- 
od of  raising  water  from  deep  borings,  particularly  for 
temporary  purposes,  such  as  testing  the  yield,  or  re- 
moving accumulated  sand  and  debris.  It  has  the  ad- 
vantage of  dispensing  with  valves  and  working'  parts 
in  the  borehole.  It  is  also  convenient  in  cases  where 
water  has  to  be  drawn  from  a  number  of  borings  in 
the  same  neighborhood,  for  a  central  power  station 
can  provide  compressed  air  sufficient  for  all,  and  so 
avoid  the  establishment  of  a  separate  works  at  each 
boring.  It  has,  however,  the  disadvantage  that  the 
average  fuel  cost  is  about  three  times  that  of  any 
other  type  of  pumping  machinery ;  moreover,  the  air 
pipe  must  be  immersed  to  a  depth  below  the  jpumping 
level  almost  equal  to  the  height  to  which  the  water 
has  to  be  lifted ;  thus  the  boring  must  (in  many  cases) 
be  carried  to  a  depth  much  greater  than  otherwise  re- 
quired. 

(e)  Water  Wheels  and  Hydraulic  Motors  (inclul- 
ing  therein  turbines)  are  occasionally  convenient 
methods  of  operating  pumps,  particularly  in  cases 
where  pumping  stations  are  situated  adjacent  to  large 
rivers.  Examples  can  be  seen  at  Reading,  Windsor 
and  Guildford,  but  this  type  of  motor  is  better  suited 
to  countries  where  water  power  is  more  liberally  pro- 
vided by  Nature  than  it  is  in  the  United  Kingdom,  and 
in  such  cases  it  is  usually  found  more  economical  to 
utilize  the  water  power  for  generating  electricity, 
which  in  its  turn  can  be  applied  to  all  industrial  pur- 
poses with  almost  equal  facility. 


In  the  finished  iron  and  steel  trades  of  the  North 
of  England  the  prices  of  several  descriptions  have  been 
advanced  10s.  a  ton.  Common  iron  bars  are  now 
£11  10s.,  iron  ship  angles  £11  10s.,  steel  sheets  (single 
and  double)  £11  15s.  to  £12,  steel  strip  £10  15s.,  and 
basic  bars   £11   15s. 


October  27,  1915 


THE    CONTRACT    RECORD 


me 


The  Rectilinear  System  of  Laying  a 
Brick  Walk 


N    planiiiiiji;   a   brick    sidewalk,   or,    more   properly 
speaking,  a  brick  walk,  a  great  deal  may  be  ac- 


JL  complished  in  the  way  of  a  bond.  In  point  of 
fact,  says  The  Brick  and  Clay  Record,  the  brick 
walk  lends  itself  to  pattern-work  more  readily  than  or- 
dinary brick-work,  since  there  are  no  piers  to  be  fig- 
nrcd  and  no  openings  to  interrupt  the  i)attern. 

A  noted  landscape  architect  advocates  what  he  calls 
the  "rectilinear  system,"  a  "system"  which  appears  to 
be  formal  at  first  sight,  but  when  multiplied  loses 
much  of  this  feeling.  Incidentally,  it  agrees  with  the 
Ijresent  architectural  m<jde,  which  places  a  rectilinear 
structure  on  an  quadrangular  lot. 

There  is  a  great  deal  of  reason,  therefore,  in  the 
objection  to  curved  lines  in  the  plotting,  since  there 
is  a  total  lack  of  harmony  between  the  curves  and  the 
straight  lines  of  the  house — not  to  mention  the  bound- 
aries of  the  garden.  The  rectilinear  plan  lends  itself 
to  a  better  spacing  of  the  walk  and  border  on  one  hand, 
and  the  natural  informality  of  vegetation  on  the  other 
is  a  source  of  charm  in  itself. 

W.  S.  Rogers,  who  advocates  the  "rectilinear  sys- 
tem," shows  that  the  cost  of  a  brick  walk  compares 
favorably  with  that  of  a  gravel  walk,  tile  edged.  He 
suggests  the  use  of  brick  on  edge  or  one  end  for  a 


narrower  flower  border,  of  even  height,  beyond  which 
a  grass  j)lot  or  lawn  may  be  most  effectively  located 
Individual  taste  will  dictate  different  relationships  ol 
plant,  shrub  and  grass,  but  the  scheme  does  not  begin 
to  emerge  from  a  state  of  chaos  until  it  has  a  path- 
way, clean  cut,  harmonious  and  direct,  to  set  otr  the 
avenue  of  bloom,  and  to  give  accessibility  to  each  of 
its  many  petatled  attractions. 
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The  rectilinear  system  of  laying  a  brick  walli. 

raised  curbing  to  the  main  walk.  A  sand  joint  he  con- 
siders satisfactory  in  many  situations,  but  a  cement 
joint  better,  as  it  precludes  seepage  of  moisture  from 
below  and  ])revcnts  the  growth  of  weeds  in  the 
crevices. 

Wide  use  of  vitrified  brick,  not  merely  underfoot, 
but  in  such  vertical  structures  as  walls,  terraces,  posts, 
foundations,  and  in  the  house  itself,  is  one  of  the  tri- 
umphs of  architectural  originality  in  the  present  day. 
Strength,  symmetry  and  beauty  of  texture  are  com- 
bined in  a  striking  degree  in  this  material,  which  seems 
capable  of  endless  adaptations.  In  contrast  with  other 
materials  u.sed  for  walks  and  drives,  its  first  and  most 
striking  attribute  is  cleanliness.  There  is  no  loose  ma- 
terial to  be  picked  up  on  muddy  feet  and  carried  into 
the  house.  A  stream  of  water  from  a  garden  hose  will 
always  leave  it  as  bright  and  fresh  as  the  day  it  was 
laid. 

One  of  the  prime  considerations  in  laying  a  path  is 
to  have  it  go  somewhere.  It  naturally  leads  from  the 
residence  and  just  as  naturally  it  should  terminate  in 
a  summorhouse,  a  seat,  a  pergola,  or  even  a  toolhouse. 
A  second  cardinal  point  in  path  location  is  the  proper 
distribution  of  space  for  planting  on  either  side  of  the 
walk. 

The  side  toward  the  sun  should  be  reserved  for  a 


Joint  Fillers  for  Granite  Block* 

By  Clarence  D.  Pollockt 

TmC  recjuisites  of  a  g<x)d  filler  are,  that  it  should 
hold  the  blocks  firmly  in  position,  remain  per- 
man  ntly  in  place,  afford  support  to  the  edges 
of  the  blocks  and  thus  prevent  chipping  and 
consequent  rounding  of  the  tops  of  the  blocks.  It 
should  be  easy  to  apply,  reasonable  in  price,  and  a 
material  which  will  permit  of  traffic  directly  after  it 
has  been  placed  in  the  joints  of  the  pavement. 

Portland  cement  grout  complies  with  alt  these  re- 
quirements except  the  last.  This  is  a  very  consider- 
able defect  on  important  streets  in  the  larger  cities, 
and  in  general  prevents  its  use  in  such  places.  But 
wherever  the  conditions  are  such  that  the  work  can 
be  blocked  off  for  the  proper  setting  of  the  cement, 
both  in  the  first  construction  of  the  pavement  and 
whenever  trenches  are  repaved,  a  Portland  cement 
grout,  conscientiously  made  and  applied  as  specified 
in  the  standard  specifications  of  this  society,  will  give 
most  satisfactory  results.  It  is  necessary  to  pay  very 
close  attention  to  the  details  in  order  to  insure  uni- 
formly good  results.  In  general,  a  machine-mixed 
grout  is  much  better  than  one  mixed  by  hand.  If  the 
work  is  carried  on  under  a  hot  summer  sun,  the  sur- 
face should  be  kept  moist  by  sprinkling  for  at  least 
three  or  four  days  after  the  grout  has  been  poured. 
Sand  or  earth  spread  over  the  pavement  and  sprinkled 
with  a  hose  every  evening  is  a  good  method  of  "cur- 
ing" the  joints.  Cirout  joints  cannot  be  made  satis- 
factorily in  cold  or  freezing 'weather. 

Bituminous  fillers  overcome  the  faults  of  a  cement 
filler,  but  they  have  faults  of  their  own.  One  that  is 
suitable  in  the  summer  season  is  usually  too  brittle 
in  the  winter,  and  it  breaks  out  under  traffic.  The 
bituminous  fillers  given  in  the  society's  granite  speci- 
fications are  used  in  combination  with  fine  gravel. 
This  has  not  proved  a  very  efficient  method  of  filling 
the  joints.  In  using  fine  gravel,  the  bituminous  filler 
tends  to  mat  on  top  of  the  gravel,  and  does  not  go 
down  into  the  small  voids  in  the  gravel.  Traffic  picks 
out  the  filler  from  the  top  of  the  joint,  and  then  the 
joint  is  little  better  than  the  old  style  sand  one.  Much 
better  results  have  been  obtained  by  using  coal  tar 
pitch,  asphalt,  or  a  mixture  of  the  two,  in  combination 
with  sand,  the  sand  not  to  exceed  fifty  per  cent,  of  the 
total. 

The  writer  has  obtained  better  results  with  asphalt 
fillers,  and  mixtures  of  asphalt  and  coal  tar  fillers 
than  with  tar  alone.  It  seems  to  be  practically  im- 
possible to  obtain  a  straight  gas-tar  filler  which  will 
not  crack  and  be  brittle  in  cold  winter  weather  if  it 
is  not  too  soft  in  hot  summer  weather.  The  old  mix- 
ture of  100  parts  of  coal-tar  pitch  and  20  parts  of 
asi)halt,  which  was  used  as  long  as  twenty  years  ago 
in  Brooklyn,  has  given  much  better  results  in  work 
which  has  come  under  the  observation  of  the  writer 

*  From  a,  paper  read  before  The  American  Sccielj-  of  Manicipal  Im 
proTementD. ' 

tConsultinc;  KngiDeer,  New  York  Citr. 
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"than  the  straight  coal-tar  pitch.  Good  results  have 
been  obtained  with  straight  asphalt  fillers  also. 

It  is  desirable  that  experiments  be  tried  using  vari- 
ous mixtures  of  asphalt  and  coal-tar  pitch,  and  also 
using  straight  asphalts  in  combination  with  as  much 
sand  as  the  bitumen  will  carry  satisfactorily 

There  is  demand  for  a  bituminous  filler  that  will 
flow  into  the  joints' readily,  and  stay  there  permanent- 
ly. It  should  have  sufficient  body  when  cold  to  give 
a  fair  amount  of  support  to  the  edges  of  the  granite 
blocks,  and  protect  them  from  the  abrasion  of  heavy 
metal  tire  traffic.  The  mixture  with  hot  sand  before 
pouring  has  been  a  great  help  in  improving  the  bi- 
tuminous filler.  The  next  step  should  be  a  determina- 
tion of  the  proper  bitumen  or  mixture  of  bitumens. 


Proper  Regulation  of  Air  Prevents  Clogging 
of   Pneumatic  Mixers' 

PROPER  application  of  an  ample  supply  of  com- 
pressed air  has  overcome  clogging  in  the  con- 
veying pipe  in  placing  concrete  by  the  pneu- 
matic  method.      This   clogging   has   been    the 
most  serious  drawback  to  the  use  of  this  method  by 
mixing  and  placing  concrete,  which  has  developed  un- 
til concrete  has  been  placed  at  a  distance  of  2,800  feet 


How  to  admit  air  to  pneumatic  concrete  mixer. 

at  the  Mile  Rock  tunnel  in  San  Francisco,  and  raised 
to  a  height  of  60  feet  in  building  piers  for  a  bridge 
at  Magnolia,  W.  Va. 

Owing  to  the  way  in  which  different  aggregates 
behave  in  feeding  into  the  conveying  pipe,  the  air 
has  to  be  supplied  differently  for  stone  and  gravel. 
The  illustration  shows  a  cross-section  of  the  mixer 
and  inlet  pipes,  which  are  designated  by  X  and  Y. 
To  illustrate  the  above  statement,  when  gravel  is 
used,  it  has  been  found  that  it  was  necessary  to  ad- 
mit air  only  through  the  inlet  marked  Y,  as  an  ap- 
plication through  both  would  cause  the  material  to 
feed  too  fast  into  the  conveying  pipe,  and  would  re- 
sult in  a  clogged  pipe.  When  stone  is  used,  however, 
it  is  necessary  to  apply  the  air  through  both  inlets. 
If  only  the  inlet  Y  is  used,  the  material  will  arch  and 
then  suddenly  fall  down  to  the  discharge  pipe,  caus- 
ing it  to  clog. 

It  is  very  important  to  have  a  sufficient  volume  of 

*By  H.  A.  Leeuw  in  The  EnginesrinK  Record. 


air  to  carry  the  concrete  through  the  delivery  pipe  to 
the  forms.  When  this  has  not  been  properly  taken 
care  of,  the  concrete  will  drop  in  the  delivery  pipe  and 
the  next  batch  will  stick  on  this  and  clog  the  pipe. 
The  tendency  has  been  to  underestimate  the  number 
of  cubic  feet  of  free  air  a  minute  required,  as  till  lately 
there  has  been  little  information  available  on  this 
subject.  The  following  table  shows  the  result  of 
sent  satisfactory  installations  are  proving  the  correct- 
ness of  these  figures. 

Cubic  Yards  of  Concrete  Per  Hour,  Mixer  Capacity  Yt  Cu.  Yd. 

Actual  amount  Length  of  Horizontal  Discharge 
of  compressed 

air  required.  100       300       400      600       800     1000 

Cu.   ft.   of   free  Lin.     Lin.     Lin.     Lin.     Lin.     Lin. 

air    per    minute  Ft.       Ft.       Ft.       Ft.       Ft.       Ft. 

GOO 20         15         10         

800 30         20          18          12            6 

1200 40         30         25          20          12            8 

It  has  been  found  that  the  character  of  the  sand 
plays  a  more  important  part,  with  reference  to  the 
speed  with  which  the  mixture  is  carried  through  the 
pipe,  than  does  that  of  the  stone  or  gravel.  A  sharp, 
clean  sand  will  require  less  air  to  move  concrete 
mixed  with  it  than  one  in  which  the  percentage  of 
loam  or  oxide  of  iron  is  high. 

It  has  also  been  found  that  a  pressure  of  90  lbs.  to 
the  square  inch  gives  the  best  results.  This  pressure, 
expanding  into  a  6  or  8-in.  pipe,  depending  on  the 
size  of  stone  or  gravel  used,  is  reduced  to  a  pressure 
averaging  about  25  lbs. 

This  high  pressure  has  presented  an  obstacle  to 
be  overcome,  as  the  delivery  end  must  be  securely 
fastened  to  take  care  of  the  kick  resulting  from  this 
pressure.  After  considerable  experimenting,-  it  has 
been  found  that  a  hose,  the  lining  of  which  is  jnade 
of  pure  rubber  to  withstand  the  wear,  and  reinforced 
to  take  care  of  the  thrust,  when  connected  a  short 
distance  from  the  delivery  end,  acts  as  a  shock-ab- 
sorber, and  allows  the  discharge  end  to  be  handled,  so 
that  the  concrete  is  not  all  deposited  in  one  place,  but 
may  be  distributed  in  even  layers. 

The  mixture  of  the  concrete  placed  in  this  way 
has  been  found  to  be  as  perfect  as  that  delivered  by 
any  of  the  mechanical  mixers  on  the  market.  When, 
however,  the  volume  of  compressed  air  falls  below  the 
amount  required,  as  shown  in  the  table,  the  mixture 
shows  a  tendency  toward  segregation. 

The  pneumatic  method  is  well  adapted  to  tunnel 
lining,  as  it  is  possible  to  secure  an  increase  of  at  least 
fifty  per  cent,  in  speed  with  a  corresponding  decrease 
in  labor.  Accurate  cost  data  are  difficult  to  get,  but 
the  following  represents  the  average  case : 

Costs  per 
cubic  yard 

Labor 12 

Compressed  air 20 

Pipe  and  equipment 10 

Overhead 3 

Cost  for  mixing  and  placing 45 

The  usual  labor  crew  consists  of  six  men  for  an 
outfit  which  is  placing  concrete  at  the  rate  of  100  cu. 
yds.  in  a  ten-hour  day. 

A  United  States  ruling  has  it  that  a  partnership 
is  not  barred  from  claiming  a  mechanic's  lien  on  a 
building  merely  because  one  partner,  in  his  individual 
capacity,  was  surety  on  the  contractor's  bond,  and  had 
guaranteed  the  delivery  of  the  building  free  of  liens. 
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CORRECT  DESIGNATION  OF  VARIOUS  KNOTS. 

The  efficiency  of  knots  in  Manila  rope,  accrrding  to  Prof.  E.  F.  Millar,  of  the  Matsachiucitt  Inftitute  of  Technology, 

is  as  follows:  rope  dry  (four  tests)  100;  e>e  splice  over  thimble,  90:  short  splice  in  rope,  80:  timber  or  half 

hitch,  65 ;  bowline  knot  or  clove  hitch,  60 ;  sqnare  knot  or  sheave  bend  50 ;  overhand  knot,  45. 


Highway  Improvement  in  Quebec 

THE  Montreal-Quebec  highway  which  is  now  being 
constructed  by  the  Quebec  Government  is  declared 
to  be  one  of  the  best  roads  in  the  province.  The 
distance  from  Montreal  to  Quebec  is  one  hundred 
and  eighty-five  and  one-half  miles.  Of  this  distance  one 
hundred  and  twenty-five  and  one-half  miles,  are  in  excellent 
shape.  The  remaining  portion  is  not  quite  finished,  but  in 
many  cases  the  foundation  has  been  laid  and  all  but  the 
top  dressing  completed.  It  is  expected  that  only  about  fif- 
teen miles  will  be  left  over  until  next  season.  A  tour  over 
the  road  was  made  recently  by  H.  G.  Pillow,  President  of 
the  Automobile  Club  of  Canada,  who  covered  the  whole 
distance  of  one  hundred  and  eighty-five  and  one-half  miles 
in  six  hours  and  forty  minutes. 

With  the  completion  of  this  road  and  the  King  Edward 
Highway,  motorists  next  season  will  be  able  to  make  a  tour 
of  over  seven  hundred  miles  through  Canadian  territory, 
over  good  roads.  Starting  from  the  White  Mountains,  from 
Bretton  Woods,  they  can  travel  to  Skowhegan  and  over  to 
Jackman  in  Maine,  and  then  cross  the  border  into  the  pro- 
vince of  Quebec  ninety-two  miles  from  the  city  of  that 
name,  reaching  the  latter  place  along  a  good  gravel  road 
to  Levis,  crossing  to  Quebec,  travelling  over  the  new  high- 
way to  Montreal,  and  then  proceeding  via  the  King  Ed- 
ward Highway  to  Rouses  Point  and  back  to  the  White 
Mountains,  through  scenery  which  is  as  magnificent  as  it  is 
varied. 

The  putting  of  a  binder  on  the  King  Edward  Highway 
has  been  commenced,  and  the  work  is  proceeding  under  the 
direction  of  an  engineer  of  the  Department  of  Roads.  For 
years  those  interested  in  the  road  and  in  automobile  traffic 
have  urged  that  something  be  done  to  preserve  the  surface. 
A  start  was  made  on  Thanksgiving  Day  at  Napicrville.  The 
material  is  supplied  by  two  Kinnear  pressure  wagons,  and  it 
is  hoped  that  the  work  will  be  completed  by  the  end  of 
the  month.  The  recent  repairing  and  rolling  of  the  high- 
way has  made  a  good  surface,  and  when  the  binder  is  fin- 
ished the  King  Edward  Highway  will  have  a  dustless,  plastic 
surface.  The  section  between  Laprairie  and  the  Victoria 
Bridge  will  not  be  treated  with  the  binder  this  year,  as  the 
surface  is  in  such  a  bad  condition.  This  section  will  prob- 
ably be  reconstructed  next  year. 


Personal  Mention 

Mr.  William  Carless,  Lic.K.I.B.A.,  of  Turner  &  Carless, 
Montreal,  has  decided  to  return  to  England  for  the  purpose 
of  going  to  the  front. 

Mr.  George  T.  Dodge,  of  the  Quebec  Public  Work* 
Department,  Sherbrooke,  has  obtained  a  commission  in  the 
87th   Regiment,  Grenadier  Guards. 

Mr.  Thomas  Adams,  Town  Planning  expert  to  the  Com- 
mission of  Conservation,  attended  a  Norfolk  County  Town 
Planning  Conference  held  recently  at  Simcoe,  Ont.     , 

John  Jackson,  a  plastering  contractor  of  Riverdale,  To- 
ronto, died  last  week.  Mr.  Jackson  was  born  at  Leeds,  Eng- 
land, fifty-seven  years  ago.  Five  of  his  sons  are  now  serv- 
ing with  the  Colours. 

Mr.  R.  O.  Wynne-Roberts,  consulting  engineer,  form- 
erly of  Regina,  now  of  Toronto,  was  elected  Honorary 
President  of  the  Regina  Engineering  Society  at  the  annual 
meeting  of  that  body  held  recently. 

Mt.  J.  A.  Cunningham,  President  of  the  B.  C.  Manufac- 
turers' Association,  states  that  a  two  million  dollar  shell 
contract  has  been  awarded  to  the  west — 300.000  shells  for 
Vancouver,  200,000  for  Victoria,  and  150,000  for  New  West- 
minster. Mr.  Cunningham  says  that  the  Shell  Committee  has 
given  one  year's  time  for  the  fulfilment  of  the  contracts. 

Mr.  F.  G.  Evans,  of  Saskatoon,  formerly  Superintendent 
for  the  contracting  firm  of  Smith  Brothers  &  Wilson,  of  that 
city,  left  Saskatoon  recently  for  Vancouver  to  join  the  new 
Pioneer  Battalion  that  is  being  recruited  in  Western  Can- 
ada. Mr.  Evans  is  joining  "A"  Company,  in  which  Mr.  John 
H.  Cahan,  a  civil  engineer  formerly  of  Saskatoon,  holds  a 
commission. 


One  of  the  recent  developments  in  the  way  of 
builders'  hardware  is  a  screwless  hinge,  which  has 
two  steel  projections  on  each  end.  On  the  end  next 
to  the  door  stop  there  is  a  straight  steel  projection 
that  enters  the  wood,  and  on  the  other  end  of  the 
hinge  there  is  a  clamp  projection  that  enters  the  door 
casing.  These  projections  or  hooks  counteract  and 
offer  the  same  resistance  and  holding  force  that  the 
screw  offers  to  the  hinges. 
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Mainly   Constructional 

In  the  city  of  Quebec  construction  is  on  the  increase. 
Last  month  the  permits  were  valued  at  $284,560,  against 
$125,544  a  year  ago.  The  total  permits  for  the  year  to  date 
represent   $1,914,926. 

Contracts  for  150,000  shells  have  been  awarded  to  New 
Westminster,  B.  C.  The  distribution  to  local  machine  shops 
will  be  made  through  the  Vulcan  Iron  Works,  of  which  Mr. 
J.  R.  Duncan  is  the  Managing  Director. 

The  Standard  Steel  Company,  Limited,  has  been  in- 
corporated with  a  capital  stock  of  $200,000  and  head  office 
at  Montreal.  The  incorporators  include  L.  A.  David,  S.  H. 
Bush,  and  J.  E.  Elliott,  all  of  Toronto. 

At  Renfrew,  Ont.,  an  ammunition  factory  is  to  be  estab- 
lished by  O'Brien's  Munitions,  Limited,  a  concern  incor- 
porated recently  with  a  capital  of  two  million  dollars.  It 
is  understood  that  M.  J.  O'Brien,  the  well-known  contractor, 
is  investing  half  a  million  dollars  in  this  enterprise. 

Victoria  firms  have  just  been  awarded  contracts  for  the 
manufacture  of  200,000  shells,  according  to  E.  Westley-New- 
ton.  Secretary  of  the  Victoria  Branch  of  the  British  Colum- 
bia Manufacturers'  Association,  who  was  one  of  a  committee 
sent  to  Ottawa  with  a  view  to  obtaining  this  business. 

Mr.  Nantel,  Superintendent  of  the  Montreal  Incineration 
Department,  has  recommended  the  Board  of  Control  to  con- 
struct an  incinerator  with  a  daily  capacity  of  500  tons,  re- 
placing the  present  plan  of  dumping  garbage  into  old  quar- 
ries in  the  east,  with  an  incinerator  in  the  west  end.  The 
estimated  cost  is  $200,000. 

Excellent  progress  is  being  made  on  the  new  North 
Toronto  Union  Station,  which  is  being  built  at  a  cost  of  one 
million  dollars.  The  stone  for  the  building  has  been  arriv- 
ing in  large  quantities  from  the  quarries  near  Winnipeg. 
The  engineer  in  charge,  Mr.  J.  Ripley,  expects  the  roof  to 
be  on  by  Christmas,  and  the  building  to  be  opened  by  Do- 
minion   Day. 

At  a  meeting  of  the  Victoria  Branch  of  the  Canadian 
Society  of  Civil  Engineers  a  winter  programme  of  tech- 
nical papers  was  arranged  and  a  special  committee  was  ap- 
pointed. It  was  decided  to  exchange  papers  with  the  Van- 
couver Branch  during  the  coming  session.  The  first  of  the 
winter  receptions  of  the  Victoria  Branch  was  scheduled  for 
Friday,  October  22. 

According  to  a  report  prepared  by  Mr.  W.  A.  McLean, 
Chief  Engineer  of  Highways  for  the  Province  of  Ontario, 
the  cost  of  a  road  for  the  twenty-six  miles  from  the  limit 
of  Toronto  to  the  limit  of  Oshawa  would  be  $310,000.  It  is 
proposed  to  make  the  road  26  feet  wide,  18  feet  of  macadam 
with  a  4-foot  gravel  shoulder  on  each  side.  The  report, 
which  was  submitted  at  a  meeting  of  the  Kingston  Road 
Improvement  Committee  held  at  Whitby,  also  apportioned 
the  cost  Toronto  would  bear  at  30  per  cent,  and  the  province 
probably  $4,000  a  mile.  The  municipalities'  share  would  be 
$2,500  a  mile. 

The  Jas.  McDiarmid  Company,  contractors  for  the  new 
Manitoba  Parliament  Buildings  at  Winnipeg,  presented  their 
first  progress  estimates  last  week.  They  report  $28,000  ex- 
pended for  labour  and  about  the  same  amount  for  material. 
An  average  of  350  men  has  been  employed  for  a  couple  of 
months.  During  this  time  3,000,000  bricks  have  been  laid, 
and  the  stonework  is  being  advanced  rapidly.  On  the  whole, 
the  work  is  considered  to  have  made  good  progress.  The 
two  ends  of  the  north  wing  are  now  under  cover  and  boilers 
are  on  hand  ready  to  be  erected.  The  heating  mains  are 
all  installed  in  these  two  ends,  so  that  heat  can  be  put  on 
when  the  cold  weather  starts  and  interior  work  carried  on 
during  the  winter. 


The  City  of  Montreal  have  inaugurated  the  new  civic 
lighting  system  on  a  part  of  St.  Catherine  Street  and  on 
Bleury  Street.  The  lights  are  of  the  6.6  luminous  arc  in- 
verted type,  on  ornamental  poles  of  special  design,  spaced 
125  feet  apart,  with  two  lamps  at  important  street  corners 
or  transfer  points.  The  186  lights  replace  81  of  the  old  arc 
type,  suspended  overhead.  The  contract  for  furnishing  and 
installing  the  standards  was  carried  out  by  G.  M.  Gest,  Lim- 
ited. The  Eugene  F.  Phillips  Electrical  Works,  Limited, 
supplied  the  cable  and  wiring,  pot  heads,  lightning  arresters, 
etc.,  and  the  Canadian  General  Electric  Company  the  lamps. 
In  connection  with  the  removal  of  the  poles  on  St.  Catherine 
and  Bleury  Streets,  the  Council  have  decided  to  pay  $33,975 
as  an  indemnity  to  the   Montreal  Tramways   Company. 

Mr.  R.  W.  Jones,  Alberta  Government  Railway  En- 
gineer, and  Mr.  Ralph  Douglas,  Assistant  Engineer,  recently 
returned  to  Edmonton  after  a  trip  over  the  route  of  the 
Alberta  and  Great  Waterways  Railway.  They  left  Atha- 
basca on  Sept.  15,  travelled  in  a  motor  boat  to  House  River, 
and  thence  proceeded  to  Fort  McMurray  by  scow.  On  the 
return  trip  they  walked  the  whole  way  from  Fort  McMur- 
ray to  the  end  of  steel,  a  distance  of  one  hundred  and  sixty 
miles.  At  Fort  McMurray  they  met  H.  V.  Dardier  and 
party,  of  the  Vickers-Maxim  Company,  of  London  and  Liv- 
erpool, who  are  on  the  way  to  Fond  du  Lac,  for  the  purpose 
of  prospecting  for  nickel.  They  also  saw  Major  Hubbell, 
Chief  Inspector  of  Dominion  Surveys,  who  was  on  his  way 
to  Fort  McKay.  The  present  end  of  steel  is  at  Mile  135, 
twenty-one  miles  north-east  of  Lac  la  Biche.  The  distance 
from  the  end  of  steel  to  Fort  McMurray  is  156  miles,  and 
of  this  distance  141  miles  of"  grading  is  completed,  thus  show- 
ing the  great  amount  of  work  that  has  been  done  this  sea- 
son. 

At  the  Federal  Capital,  action  has  been  instituted  in 
the  local  courts  by  the  firm  of  O'Brien,  McDougall  &  O'Gor- 
man  on  a  claim  of  $220,000  from  the  Nepigon  Construction 
Company  in  connection  with  N.T.R.  contracts.  In  a'counter 
action  the  Nepigon  Company  claims  five  per  cent,  on  all 
extras  the  O'Brien  firm  got  from  the  N.T.R.  Commissioners. 
The  contract  for  75  miles  of  the  line  north  of  Lake  Nepigon, 
costing  about  $3,000,000,  was  originally  awarded  to  E.  F.  & 
G.  E.  Fauquier  in  1908  and  by  them  turned  over  to  the 
Nepigon  Company  on  a  4  per  cent,  basis.  The  Nepigon 
Company  reserved  to  itself  the  building  of  the  road  to  grade 
level  and  sublet  to  O'Brien,  McDougall  &  O'Gorman  the 
work  from  grade  level  to  completion,  on  a  further  5  per 
cent,  basis.  The  latter's  claim  is  based  on  an  alleged  delay 
of  two  years  by  the  Nepigon  Company  in  bringing  the  line 
to  grade  level,  and  it  is  further  claimed  that  some  of  the 
work  was  not  properly  done.  The  case  will  continue  on 
Nov.  9  and  promises  to  bring  out  some  highly  interesting 
evidence. 


"The   Cost  of  Pumping  Water"  is   the  title  of  a  collec- 
tion of  graphical  charts  with  accompanying  explanatory  text 
issued  by  the  DeLaval  Steam  Turbine  Co.,  of  Trenton,  N.  J. 
The  object  of  the  publication  is  to  facilitate  computation  of  ; 
the   over-all   economy  of   different   types   of  steam   pumping 
units,  having  given  the  cost  of  fuel,  steam  pressure,  rate  of  , 
interest,  cost  of  apparatus  and  other  variables.     At  the  end  ' 
of  the  publication  there  is  a  list  of  representative  municipal 
installations    of    DeLaval    steam    turbine-driven    centrifugal  , 
pumps.     Units  of  this  type  have  been  installed  for  capacities; 
as  large  as  100,000,000  gallons  a  day  and  heads  as  great  as 
334  ft.     It  is  pointed  out  that  because  of  the  low  first  cost 
of  apparatus,  foundations  and  buildings  inherent  in  this  type 
of  pump,  the  total  cost  of  pumping  water  is  greatly  reduced 
as   compared   with   the   much   larger,   heavier   and   more   ex- 
pensive   triple-expansion    reciprocating   pumping   engines. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Bertie   Township,  Ont. 

Thf  'lownship  Council  are  considering 
the  construction  of  a  number  of  grano- 
lithic   sidewalks.      Clerk,    M.    S.    Pound, 

KidKcway. 

Beverly,  Alta. 

A  by-law  will  be  submitted  to  the 
ratepayers  on  November  6th,  providing 
for  the  construction  of  sewers  at  an  es- 
timated cost  of  $15,000.  Town  Secre- 
tary,  H.  VV.  Ormerod. 

Moncton,  N.  B. 

The  City  Council  have  decided  to  lay 
pavement  on  a  portion  of  Queen  Street. 
I'ngincer,  J.  Edington. 

Montreal,  Que. 

Work  by  day  labor  is  about  to  start 
on  repairs  to  the  Lower  Level  pumping 
station  for  the  City  Council.  Architect, 
A.  Chausse,  City  Hall. 

Port  Coquitlam,  B.  C. 

Tlie  Town  Council  have  passed  a  by- 
law providing  for  the  construction  of  a 
waterworks  system  at  an  approximate 
cost  of  $35,000.  Engineer,  E.  H.  Ver- 
ne r. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  November  0th  for  the  con- 
struction of  sewers  on  Adrean,  Camp- 
bell, Lindner  and  Miller  Streets.  Speci- 
fications at  Room  6,  Works  Department, 
City  Hall. 

CONTRACTS   AWARDED 

Burlington,  Ont. 

J'hc  Town  Council  have  let  the  con- 
tract for  concrete  and  iron  pipe  for  the 
waterworks  construction  to  the  Cana- 
dian Contracting  &  Engineering  Com- 
pany, Bank  of  Hamilton  Building,  Ap- 
proximate cost,  $U,000. 

Markham,  Ont. 

In  connection  with  the  construction  of 
a  waterworks  system  for  the  Village 
Council,  the  contract  for  pipes,  hydrants 
and  valves  has  been  awarded  to  the  Na- 
tional Iron  Works,  Ltd..  Cherry  Street, 
Toronto,  and  for  steel  tanks  to  Pitts- 
burg-Des  Moines  Steel  Company,  c/o  E. 
H.  Hopkins  &  Company,  Montreal,  at 
$5,750. 

The  Pas,  Man. 

The  following  contracts  for  water- 
works and  sewer  extensions  have  been 
let  by  the  Town  Council: — trenching 
and  laying  cast  iron  or  steel  watermains. 
North  Western  Construction  Company; 
supply  of  cast  iron  or  steel  pipes  and 
specials,  Canadian  Iron  Corporation,  28 
Victoria  Square.  Montreal,  and  Winni- 
peg; supply  of  fire  hydrants  and  valves, 
Drummond  McCall  Company,  28  Vic- 
toria Square,  Montreal;  supply  of  vitri- 
t'lcd  sewer  pipes,  trenching  and  laying. 
Hurst     Engineering     and     Construction 


Company,  406   Ashdown   Building,  Win- 
nipeg. 

Windsor,  Ont. 

The  Windsor  Jockey  Club  have  let 
the  contract  for  laying  concrete  walks 
to  the  Chick  Contracting  Company,  Mc- 
Dougal  Avenue. 

York  Township,  Ont. 

The  Towrrship  Council  have  let  the 
contract  for  laying  asphalt  pavement  on 
Lauder  and  Glcnholm  Streets  to  the 
Barber  Asphalt  Paving  Company,  200 
Eastern  Avenue,  and  for  concrete  pave- 
ment on  Earlsdale  Avenue  to  A.  Gard- 
ner &  Company,  Goodyear  Building,  To- 
ronto. 


Railroads,  Bridges  and  Wharves 

Chippawa,  Ont. 

Permission  has  been  granted  to  the 
Michigan  Central  Railway  Company, 
Detroit,  Mich.,  for  the  construction  of 
an  industrial  siding  for  Norton  Com- 
pany, Short   Street,  Chippawa. 

Drumheller,  Alta. 

The  Canadian  Northern  Raiway  Com- 
pany, Toronto,  have  been  authorized  to 
construct  a  spur  for  the  Premier  Coal 
Company,  Ltd. 

Drummondville,  Que. 

The  Canadian  Pacific  Railway  Com- 
pany, Montreal,  have  been  been  granted 
permission  for  the  construction  of  sid- 
ings for  the  Aetna  Chemical  Company 
of   Canada,    Ltd. 

London,  Ont. 

City  Engineer  H.  A,  Brazier  has  pre- 
sented a  report  to  the  City  Council  es- 
timating the  cost  of  the  proposed  Eger- 
ton  Street  subway  at  $94,000,  including 
pavement   and   sidewalks. 

New  Glasgow,  N.  S. 

The  Town  Council  contemplate  in- 
creasing the  head  of  water  by  raising 
the  dam  5  feet.  The  matter  is  being 
considered  by  the  Town  Engineer,  E.  S. 
Eenser,  and  the  Water  Commission.  Ap- 
proximate cost,  $5,500. 

Nobel,  Ont. 

Permission  has  been  granted  to  the 
Canadian  Pacific  Railway  Company  for 
the  construction  of  sidings  for  Canadian 
Explosives,   Ltd. 

Quebec,  Que. 

Tlie  Canadian  Pacific  Railway  Com- 
pany have  been  authorized  to  build  a 
siding  for  F.  Canac-Marquis,  Lot  2112. 
St.   Saviour   Parish. 

Richmond  Township,  Que. 

The  reconstruction  of  an  overhead 
highway  bridge  at  mileage  64  is  contem- 
plated by  the  Quebec  Oriental  Railway 
Company.  New  Carlisle.  Que.  Permis- 
sion has  been  granted  by  the  Board  of 
Railroad    Commissioners. 

Vaughan  Township,  Ont. 

The   Grand   Trunk   Railway  Cotnpany, 


Montreal,  have  been  authorized  to  build 
a  siding  and  spur  into  the  premises  of 
the  Empire  Sand,  Gravel  &  Crushed 
Stone  Company.  Lot  22,  Concession  3, 
Vaughan  Township. 

White  River.  Ont. 

The  Canadian  Pacific  Railway  Com- 
pany have  been  authorized  to  build  an 
extension  t<5  the  siding  of  Austin  & 
Nicholson,  mileage  24.1.  VVhite  River 
Sub-division. 


Public  Buildings,  Churches 
and  Schools 

Bishop's  Crossing,  Que. 

Tenders  for  the  erection  of  a  school 
will  be  called  by  the  School  Board  either 
late  this  fall  or  early  in  the  spring.  Ap- 
proximate  cost,  $5,000. 

Bruce,  Alta. 

The  Trustees  of  School  District  No. 
1589  have  been  empowered  to  borrow 
$:t,500  for  the  erection  and  equipment  of 
a  school.  Brick  veneer  construction. 
Treasurer,  W.   Cross,  Bruce. 

Cranbrook,  B.  C. 

Tenders  on  the  erection  of  a  hall  for 
the  congregation  of  Christ  Church  are 
being  received  by  Rev.  W.  H.  Bridge. 
Plans  and  specifications  at  the  Rectory. 

Giflford,  B.  C. 

It  is  expected  that  work  will  start 
shortly  on  the  erection  of  a  Hall  for  the 
Municipal  Council  at  Malsqui.  Clerk,  J. 
Gibson. 

Mount  Ryan,  P.  E.  I. 

Plans  have  been  prepared  for  a  chapel 
to  be  erected  for  Bishop  O'Leary.  The 
Palace.  Charlottetown,  at  an  estimated 
cost  of  $3,500.  Work  by  day  labor. 
Frame  construction,  concrete  founda- 
tion, shingle  roofing.  Architects,  C.  11 
Chappell  &  Hunter,  Des  Brisay  Block. 
Charlottetown. 

Port  Colborne,  Ont 

Plans  have  been  completed  for  the 
heating  at  the  school  now  in  course  <■>{ 
erection,  but  contract  has  not  yet  been 
awarded.  Architect.  C.  M.  Borter.  103 
Main  Street,  Niagara  Falls. 

Saanich.  B.  C. 

The  erection  of  an  addition  to  the 
Municipal  Hall  is  being  considered.  En- 
gineer, D.  VV.  Johnston.  Royal  Oak. 
Clerk.  H.  S.  Cooper,  Municipal  Hall, 
Royal  Oak.     .Approximate  cost,  $3,850. 

St.  Antoine  de  Bienville,  Que. 

Plans  for  interior  work  at  the  Parish 
Church  are  being  prepared  by  P.  Lcvcs- 
que,  115  St.  John  Street,  Quebec.  Ten- 
ders will  be  called  about  the  beginning 
of  next  year.     .Approximate  cost,  $3S,00A. 

St  Julienne,  Que. 

P.  Brouillet.  2879  Christopher  Colum- 
bus Street  is  receiving  tenders  on  all 
trades  required  in  repairs  to  the  Parish 
Church  and  Presbytery,  with  the  excep- 
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,  tion  of  masonry  and  carpentry.  Archi- 
tect, J.  O.  Turgeon,  55  St.  Fran>.ois 
Xavier  Street,   Montreal. 

CONTRACTS   AWARDED 

Leclercville,  Que. 

The  contract  for  roofing  in  connection 
with  the  school  now  in  course  of  erection 
has  been  let  to  A.  Fournier,  Deschail- 
lons,  Que. 

Milton,  Ont. 

The  contract  for  electrical  work  at  tlie 
Registry  Office  has  been  let  to  the  Mil- 
ton  Hydro   Electric   Company. 

Ottawa,  Ont. 

In  connection  with  the  repairs  being 
carried  out  at  the  Collegiate  Institute, 
the  contract  for  steel  work  has  been  let 
to  the  Dominion  Bridge  Company,  Carl- 
ton Chambers,  and  for  masonry  to 
George   Grain,  285   Clemow  Ave. 

Outlook,   Sask. 

The  contract  for  electrical  work  at  the 
college  which  has  been  built  for  the  Nor- 
wegian Lutheran  College  Association  has 
been  let  to  Whiteford  Bros.,  2231  Rail- 
way Street,  Regina,  and  for  painting 
to  F.  M.  Crapper,  Lome  Street  and  11th 
Avenue,  Regina.  Material  will  be  pur- 
chased by  owners. 

Palmerston,  Ont. 

The  contract  for  plumbing  and  heat- 
ing at  the  Post  Office  in  course  of  erec- 
tion at  Bell  and  William  Streets  has 
been  let  to  W.  F.  Martin,  Gananoque, 
Ont. 

Waldo,  B.  C. 

The  general  contract  for  the  erection 
of  a  school  and  outbuildings  has  been 
let  by  the  Department  of  Public  Works, 
Victoria,  to  A.  McLean,  Fernie,  B.  C. 
Approximate  cost,  $6,445. 

Windsor,  Ont. 

Work  has  been  started  on  the  erection 
of  a  church  hall  for  the  Brethren  Con- 
gregation. The  contracts  for  carpentry, 
roofing  and  plastering  have  been  award- 
ed to  F.  L.  Sweet,  65  Pierre  Avenue,  the 
masonry  to  Cross  Bros.,  25  Louis  Ave., 
and  the  heating  and  plumbing  to  Phillip 
Dresch,  Lincoln  Road,  Walkerville.  Ap- 
proximate  cost,   $4,500. 


Business  Buildings  and  Indus- 
trial Plants 

Brantford,  Ont. 

In  connection  with  the  factory  now 
being  erected  for  the  Brantford  Cordage 
Company,  a  contract  will  be  let  shortly 
for  the  installation  of  a  sprinkler  sys- 
tem. 

Fraserville,  Que. 

The  erection  of  a  restaurant  building 
is  being  considered  by  F.  Dionne. 

Kingsmill,  Ont. 

S.  Herlur  has  commenced  the  erection 
of  farm  buildings,  estimated  to  cost 
$3,000.  Frame  construction,  concrete 
foundation,  shingle  roofing. 

London,  Ont. 

The  Directors  of  the  Western  Fair  are 
considering  the  erection  of  a  Process 
Building  at  an  estimated  cost  of  $12,000. 
Reinforced  concrete  construction.  Secre- 
tary, A.  M.  Hunt. 

A.  Ferguson,  Hotel  Columbia,  is  con- 


sidering interior  alterations  to  his  prem- 
ises.    Approximate  cost,  $3,500. 

Montreal,  Que. 

The  transformer  building  at  the  Low 
Level  pumping  station  will  be  erected  by 
day  labor.     Approximate  cost,  $6,000. 

A.  Leduc,  262  Green  Avenue.  West- 
mount,  has  commenced  the  erection  of  a 
stable  by  day  labor.  Brick  encased  con- 
struction, felt  and  gravel  roofing.  Ap- 
proximate cost,  $3,000.  Owner  intends 
to  build  a  private  abbatoir  in  the  spring. 

Work  has  been  started  by  the  Mer- 
cure  Hardware  &  Lumber  Company  on 
the  erection  of  two  stores  and  a  resi- 
dence on  Rachel  Street,  estimated  to 
cost  $12,000.  Brick  construction,  felt 
and  gravel  roofing. 

The  erection  of  a  store  and  residence 
on  De  Castelnau  Street  has  been  com- 
menced by  Fred  Demers,  3091  Drolct 
Street.  Brick  construction,  concrete 
foundation,  felt  and  gravel  roofin  Ap- 
proximate cost,  $3,200. 

T.  Settano,  1952  Dandurand  Street,  is 
building  a  store  and  flats  estimated  to 
cost   $6,000.      Brick    construction. 

Napanee,  Ont. 

The  Canadian  Northern  Railway  Co., 
Toronto,  have  filed  plans  of  the  station 
which  they  propose  to  build.  A  public 
meeting  will  be  held  to  discuss  the  pro- 
ject. 

Niagara  Falls,  Ont. 

The  ratepayers  will  shortly  vote  on  a 
by-law  providing  for  the  establishment 
of  a  municipal  bakery.  Town  Clerk,  W. 
J.  Seymour. 

Ottawa,  Ont. 

Tenders  on  the  construction  of  a  cer- 
eals building  at  the  Experimental  h'arm 
will  be  received  until  4  p.m.,  October 
29th,  by  R.  C.  Desrochers,  Secretary,  De- 
partment of  Public  Works,  Ottawa. 
Plans  at  the  Department. 

Sherbrooke,  Que. 

Tenders  on  the  erection  of  gas  plant 
buildings  for  the  City  Council  will  be  re- 
ceived until  October  30th.  Plans  and 
specifications  at  office  of  the  Engineer, 
Thomas   Tremblay. 

Toronto,  Ont. 

G.  H.  Lawrence,  49^  Helena  Avenue, 
has  commenced  the  erection  of  a  hall 
at  Arlington  and  Benson  Streets,  esti- 
mated to  cost  $3,000.  Brick  construc- 
tion, shingle  roofing.  Smaller  trades  will 
be   let. 

Valleyfield,  Que. 

Castings  Company  of  Canada  propose 
to  establish  a  forge,  foundry  and  shell 
factory-  A  by-law  has  been  carried  pro- 
viding for  the  loan  of  $25,000  for  this 
purpose.     Town   Clerk,   L.  A.   Boyer. 

Westmount,  Que. 

In  connection  with  the  garage  in  course 
of  erection  for  William  Clark,  622  Syden- 
ham Avenue,  tenders  on  electrical  work 
are  being  received  by  the  general  con- 
tractors. White  Construction  &  Realty, 
Limited,   121   Bishop  Street. 

Winnipeg,  Man. 

E.  Brayston,  867  Bannatyne  Avenue,  is 
preparing  plans  for  a  store  to  be  erected 
on  Portage  Avenue  for  F.  Sennan,  Wood- 
bine Hotel.  Tenders  will  be  called  early 
this  fall. 


CONTRACTS   AWARDED 

Baddeck,  N.  S. 

The  general  contract  for  the  erection 
of  a  flour  mill  for  the  Department  of 
Agriculture,  Truro,  has  been  let  to  Peter 
L.  McFarlane,  Baddeck.  Concrete  and 
clapboard  construction.  Approximate 
cost,  $11,000. 

Chatham,  Ont. 

Work  is  about  to  start  on  the  erection 
of  a  store  and  residence  on  Queen  Street 
for  J.  M.  Adams,  Cross  and  Raleigh 
Streets.  The  general,  masonry,  carpen- 
try, roofing  and  plastering  contracts  have 
been  let  to  George  Pirrie,  249  Lacroix 
Street.  Brick  construction,  concrete 
block  foundation,  felt  and  gravel  roofing. 
Estimated  cost,  $3,150. 

Eustis,  Que. 

The  general  contract  for  the  construc- 
tion of  a  mill  for  the  Eustic  Mining  Com- 
pany has  been  awarded  to  Loomis,  Da-  . 
kin  Ltd.,  St.  Gabriel  Street,  Sherbrooke. 
Estimated  cost,  $100,000. 

Gait,  Ont. 

Work  has  been  started  on  the  erection 
of  a  factory  for  the  Gait  Machine  Screw 
Company,  Front  Street.  The  contract 
for  cement  work  has  been  let  to  John 
Roppalt,  Wellington  Street,  the  carpen- 
try to  William  Hallman,  Blenheim  Road, 
brickwork  to  W.  McKaig,  Rich  Avenue, 
plastering  to  W.  Mogg,  Brant  Road,  and 
painting  to  J.  W.  Swain,  Water  Street  N. 

Hamilton.  Ont. 

In  connection  with  the  erection  of  a 
factory  for  the  W.  A.  Freeman  Com- 
pany, East  Hamilton,  the  contract  for 
carpentry  has  been  let  to  J.  Hossack,  87 
Charlton  Avenue  W.  Brick  construction, 
concrete  foundation,  felt  and  gravel 
roofing.     Approximate  cost,  $4,000. 

The  following  contracts  have  been  let 
in  connection  with  the  addition  to_  the 
factory  of  the  Hamilton  Cotton  Com- 
pany, Mary  Street  N.: — carpentry,  James 
Mercer,  72.  Barton  Street  E.;  steel.  J.  E. 
Riddle,  12  Ferguson  Avenue;  plastering. 
Hannaford  Bros.,  Robinson  Street;  paint- 
ing, Durand  &  Smith,  177  Walnut  St.  S.; 
heating  and  plumbing,  A.  Clark,  7  Main 
Street  W.  Electrical  work  will  be  done 
by  owners,  and  masonry  by  the  general 
contractor,  William   Yates,   Leeming  St. 

The  general  contract  for  the  erection 
of  a  warehouse  for  M.  Lax.  94  Cannon 
Street  W.,  has  been  let  to  I".  Ittleman, 
62  Florence  Street.  Previous  report  in- 
correct. 

Montreal,  Que. 

The  general  contract  for  repairs  to  the 
store  at  26  St.  Peter  Street  for  the  Grey 
Nuns,  Guy  Street,  has  been  awarded  to 
A.  Grothe,  6  Cuthbert  Street. 

Work  has  been  started  on  the  erection 
of  a  store  and  residences  on  St.  Denis 
Street  for  Mrs.  E.  LeCavelier,  65  Cher- 
rier  Street.  The  contract  for  excavation 
has  been  let  to  M.  Dalbec,  c/o  owner, 
the  contract  for  foundations  to  J.  April. 
1344  Amity  Street,  and  for  stone  work 
to  L.  Cardinal,  2909  St.  Lawrence  Boule- 
vard. 

Dupius  Freres,  Ltd.,  St.  Catherine 
Street  E..  have  let  the  contract  for  in- 
terior alterations  and  additions  to  a 
store  on  St.  Andre  Street  to  A.  Mcrcure, 
419  Labrecque  Street.  Estimated  cost, 
$3,000. 

The  contract  for  steel  in  connection 
with  the  repairs  to  the  Grand  Stand  at 
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Jlue  Bonnets  Race  Track  has  been 
iwarded  to  tlie  Structural  Company, 
^td.,   New    Birks   BuildinK. 

Henry  Morgan  &  Company,  Beaver 
lall  Hill,  have  commenced  the  erection 
a  Karage  at  'J-i:i  Park  Avenue,  csli- 
(latcd  to  cost  $4,000.  The  contract  for 
errazza  floorinR  has  been  let  to  Calkins- 
-ecte,  Ltd.,  1013  .St.  Catherine  Street  W. 
Brick  construction,  felt  and  gravel  roof- 
ing. 

Ottawa,  Ont. 

In  connection  with  the  stores  built  on 
Bank  Street  by  W.  H.  K.  Lister,  et  al, 
the  plastering  contract  has  been  let  to 
T.  11.  Jarvis,  18  Fourth  Avenue,  and  tlie 
painting  to  J.  B.  .Duford,  93  Kideau  St. 

Quebec,  Que. 

Work  has  been  started  by  L.  D.  Vez- 
ina,  150  St.  Patrice  Street,  on  the  erec- 
tion of  a  warehouse  on  St.  Andre  Street 
for  J.  B.  Rcnoud  &  Company,  St.  Paul 
Street.     Approximate   cost,   $"),000. 

Sherbrooke,   Que. 

The  City  Council  have  let  the  con- 
tract for  the  construction  of  a  gas  plant 
to  the  Western  Gas  Construction  Com- 
pany,  Cleveland,  Ohio,  at  $30,980. 

Smith's  Falls,  Ont. 

Charles  Paltimore  has  let  the  contract 
for  the  erection  of  a  barn  and  outbuild- 
ings to  the  Metal  Shingle  &  Siding  Com- 
pany, Preston,  Ont.  Approximate  cost, 
$:>,000.     Owner  will  purchase  steel  truss. 

Toronto,  Ont. 

In  connection  with  the  addition  now 
being  erected  at  the  factory  of  the  M. 
Langmuir  Manufacturing  Company,  King 
and  Niagara  Streets,  the  masonry  con- 
tract has  been  let  to  S.  J.  Smith,  30 
Shannon  Street.  Brick  construction,  tar 
and  gravel  roofing.  Approximate  cost, 
$.5,000. 

The  contract  for  painting  at  the  fac- 
tory erected  for  the  LePage  Individual 
Communion  Cup  Company,  103  Tyndall 
Avenue,  has  been  let  to  K.  J.  Howe,  20 
Lakeview   Avenue. 

The  general  contract  for  alterations 
to  the  warehouse  at  111  Wellington  St. 
W.  has  been  awarded  to  J.  Claxton  & 
Company,  250  Shaw  Street.  Architect 
and  owner  in  trust,  J.  G.  Morton,  34 
King  Street  W. 

Work  has  started  on  the  erection  of 
three  stores  and  apartments  on  St.  Clair 
Avenue  for  A.  Walker,  169  Lauder  Ave. 
The  contract  for  excavation  has  been  let 
to  Castill  Bonviner  Company,  1381  Dav- 
enport Road.  Brick  construction,  tar  and 
gravel  roofing.  Approximate  cost,  $20,- 
noo. 

Vancouver,  B.  C.  ^ 

The  following  contracts  have  been  let 
in  connection  with  the  bank  being 
erected  on  Grapdview  Street  for  the 
Canadian  Bank  of  Commerce: — iron  book 
stacks  and  grill  floors.  Dominion  Orna- 
mental Iron  Company,  225  Fifth  Street 
W.;  plastering,  J.  B.  Smith,  c/o  general 
contractor;  kalamcin  doors.  British  Col- 
umbia Veiling  &  Roofing  Company,  523 
7th  Street  \V.;  roofing  and  galvanized 
iron.  New  Idea  Sheet  Metal  Works,  c/o 
general  contractor;  cut  stone.  Keith  & 
.Mian,  c/o  general  contractor;  rubble 
work,  Victor  Bianco,  509  Sixtli  Street 
E.;  water-proofing,  Campbell  &  Grill,  331 
Harris  Street, 

Westmount,  Que. 
The  general  contract  for  the  erection 


of  a  garage  for  William  Clark,  622  Syd- 
enham Avenue,  has  been  awarded  to  the 
White  Construction  &  Realty,  Ltd.,  121 
Bishop  Street.    Approximate  cost,  $4,000. 

Windsor,  Ont. 

'J  he  contract  for  alterations  to  prem- 
ises on  Ouellette  Street  for  Walter  Bart- 
let,  Davis  Building,  has  been  let  to  Wells 
&  Gray,  Royal  Bank  Building.  Esti- 
mated cost,  $3,000. 


Residences 

Dundas,  Ont. 

D.  D.  Craig  has  started  work  on  the 
erection  of  a  residence  on  Melville  St. 
Brick  construction,  shingle  roofing.  Ap- 
proximate cost,  $3,000. 

Kingsville,  Ont. 

'Ihe  erection  of  a  residence  is  being 
considered  by  Oxley  Bros.  Approximate 
cost,  $3,000. 

London.  Ont. 

K.  J.  Kelly,  Beattie  Avenue,  has  com- 
menced the  erection  of  a  residence  and 
stables,  estmiated  to  cost  $3,000.  Frame 
and  white  brick  veneer  construction, 
concrete   foundation,   shingle   roofing- 

Loretteville,  Ont. 

E.  1''.  Joncas,  Loretteville,  intends  to 
rebuild  his  summer  residence,  at  an  ap- 
proximate cost  of  $3,000.  Frame  con- 
struction. 

Montreal,  Que. 

J.  Deslongchamps,  1982  Boyer  Street, 
is  building  six  Hats  by  day  labor,  at  an 
estimated  cost  of  $4,000.  Brick  construc- 
tion, felt  and  gravel  roofing. 

W.  A.  Hayman,  35  Royal  Street,  has 
commenced  the  erection  of  a  residence 
on  Melrose  Street.  Nearly  all  sub-con- 
tracts have  been  arranged  for. 

A.  Cloutier,  810  Durocher  Street,  has 
commenced  the  erection  of  a  residence 
on  Mayfair  Street  and  of  another  on  Ox- 
ford Street,  estimated  to  cost  $3,000 
each.  Brick  construction,  felt  and  gravel 
roofing. 

Joseph  Chevalier,  161  St.  Jerome  St., 
is  building  five  flats  on  Parthenais  St., 
estimated  to  cost  $4,000.  No  sub-con- 
tracts will  be  let. 

Work  has  been  started  by  E.  Desnoy- 
ers,  1300  Cartier  Street,  on  the  erection 
of  three  flats,  estimated  to  cost  $3,200. 
Brick  veneer  construction,  felt  and  gra- 
vel roofing. 

N.  Charron.  794  Mentana  Street,  has 
commenced  the  erection  of  a  residence. 
Owner  will   sub-let  a  number  of  trades. 

Work  on  the  erection  of  six  flats  on 
Gouin  Boulevard  has  been  started  by 
John  Boisvert,  6355  Bois  de  Boulogne. 
Approximate  cost,  $6,000. 

Ottawa,  Ont 

L.  .McDonald,  88  Fairmon  Street,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $4,800.  Brick  veneer 
construction,   stone     foundation,   shingle 

roofing. 

Work  has  been  started  by  Robert  Sib- 
bitt.  Bank  and  Albert  Streets,  on  the 
erection  of  two  residences  on  Frank  St. 
Brick  veneer  construction,  stone  founda- 
tion, shingle  roofing.  Estimated  cost, 
$3,800    each. 

Plans  have  been  prepared  for  a  resi- 
dence to  be  built  on  Drummond  Street 
by  John  McMichael,  100  Isabella  Street. 
Double  brick  veneer  construction,  stone 


foundation,  shingle    roofing.     Tstimatcd 
cost,  $4,000. 

Charles  Wyman,  249  Crcighton  Street, 
has  prepared  plans  of  a  residence  esti- 
mated to  cost  $4,000.  Brick  veneer  con- 
struction, concrete  foundation,  shingle 
roofing. 

A.  L.  McDonald.  88  Fairmont  Street. 
is  considering  the  erection  oJ  a  residence 
at  an  approximate  cost  of  $3,000.  Brick 
veneer  construction,  concrete  founda- 
tion, shingle  roofing. 

Plans  have  been  prepared  for  a  resi- 
dence to  be  built  on  Murray  Street  for 
A.  Levinson,  96  Blackburn  Avenue. 
Double  brick  veneer  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 
Estimated  cost,  $4,000. 

W.  H.  Lee,  Billings  Bridge,  is  consid- 
ering the  erection  of  a  residence  on 
Brighton  Street.  Stucco  and  brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing.     Estimated  cost,  $3,900. 

An  apartment  house  is  being  built  on 
Cooper  Street  for  E.  B.  Butterworth,  197 
Sparks  Street,  by  day  labor  under  super- 
vision of  C.  H.  Stata.  209  Pretoria  Ave. 
Approximate  cost,  $5,000. 

Quebec,  Que. 

J.  E.  Boivin,  31  Sixth  Avenue,  Limol- 
lou,  is  receiving  prices  on  all  material 
required  in  the  residence  which  he  is 
building  for  E.  Couturier,  St.  Valier  St. 

Ulric  Trudel,  480  St.  Francois  Street, 
has  commenced  the  erection  of  a  resi- 
dence on  Lafrance  Street.  Brick  con- 
struction, metal  roofing.  Approximate 
cost,  $11,000. 

Work  has  been  started  by  P.  Savard. 
101  Cartier  Avenue,  on  the  erection  of  a 
residence,  estimated  to  cost  $6,000.  Brick 
and  frame  construction,  concrete  foun- 
dation, felt  and  gravel  roofing. 

F.  Guilmette,  180  Ste.  Therese  Street. 
is  receiving  quotations  on  all  material  re- 
quired for  the  residence  which  he  is 
building  on  St.  Raphael  Street  for  J. 
Roy,  St.  Anselme,  County  Dorchester. 
Work  by  day  labor.  Approximate  cost. 
$7,000. 

St.  Laurent,  Que. 

E.  Dufresne,  Florence  Street,  has  had 
plans  prepared  for  a  garage,  estimated 
to  cost  $5,000.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 

Summerlea,  Que. 

Tenders  are  being  received  for  the 
erection  of  two  residences  on  Waters 
Edge  Avenue  and  one  on  Neptune  Street 
for  the  Marcil  Trust  Company,  180  St. 
James  Street,  Montreal.  Brick  encased 
construction,  concrete  foundation.  Ap- 
proximate total  cost,  $9,000.  Architect. 
J.  O.  Harris,  c/o  the  Company. 

Toronto,  Ont 

J.  L.  Bartlam  &  Son,  62  Auburn  Street 
have  commenced  the  erection  of  a  resi- 
dence, and  will  let  smaller  trades.  Brick 
construction,  stone  foundation,  shingle 
roofing.     $3,000. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  by  F.  Knibb,  29  Fern- 
dale  Avenue.  Smaller  trades  will  be  let. 
Brick  construction,  shingle  roofing.  .Ap- 
proximate cost,  $3,200. 

Tenders  on  plumbing,  heating  and 
plastering  required  in  the  erection  of  a 
pair  of  residences  on  Nairn  .\venue  are 
being  received  by  T.  Teasdale,  63  Peter- 
boro  .-Vvenue.  Estimated  cost,  $4,400. 
(Continued  on  page  49) 


TENDERS 

For  the  Construction 

of  Mount  Pleasant 

Road  Bridge 

Over  the  G.  T.  R.  Belt  Line  Tracks 


Separate  tenders  will  be  received  through  reg- 
istered post  only,  addressed  to  the  Chairman, 
ISoaid  of  Control,  City  Hall,  Toronto,  up  to  noon 
on   Tuesday,    November   2nd,    1916,   as   follows : — 

(a)  For  the  complete  construction  of  a  rein- 
forced    concrete    bridge. 

(b)  For  the  complete  erection  of  a  combined 
steel    and    concrete    bridge. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents. 

Specifications  and  forms  of  tender  may  be  ob- 
tained upon  application  at  Room  No.  811,  De- 
partment of  Works,  City  Hall,  on  payment  of  ten 
dollars  ($10.00),  this  sum  to  be  refunded  upon 
return    of   plans. 

Tenderers  must  comply  strictly  with  condi- 
tions of  City  By-law  as  to  deposits  and  sureties 
as   set   out   in   specifications   and   forms  of   tender. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. . 

T.   L.   CHURClJ,   Mayor, 

43  Chairman,   Board  of  Control. 


Sealed  tenders  addressed  to  .he  undersigned, 
and  endorsed  "Tender  for  Fittings,  Customs  Ex- 
amining Warehouse,  Etc.,  Port  Arthur,  Ont.," 
will  be  received  at  this  office  until  4  p.m.,  on 
Friday,  October  29,  1915,  for  the  installation  of 
said    fittings,    Port    .Arthur,    Ont. 

Plans,  specification  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  on  appli- 
cation to  this  Department,  at  the  offices  of  Mr. 
Thos.  Hastings,  Clerk  of  Works,  Postal  Station 
"F,"  Toronto,  Ont.,  and  Mr.  Wm.  Hood,  Archi- 
tect,   Port   Arthur,    Ont. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  place 
of  residence  of  each  member  of  the  firm  must  be 
given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payal  le  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of  the 
amount  of  the  tender,  which  will  be  forfeited  if 
the  person  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so,  or  fail  to  com- 
plete the  work  contracted  for.  If  the  tender  be 
not  accepted  the   cheque   will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the  lowest   or   any   tender. 

By  order, 

R.    C.    DESROCHERS, 

Secretary. 
Department  of  Public  Works, 

Ottawa,  October  13,  1915. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the    Department.— 85830.  *S 


Tenders  for 
VALVES,  ETC. 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman,  Board  of  Con- 
trol, City  Hall,  Toronto,  up  to  12  o'clock  noon 
on  Tuesday,  November  9th,  1915,  for  the  supply 
and   erection   of 

Valves,  Steam  Piping,  Special  Steel 

Castings  and  Lagging,  for 

Main  Pumping  Station 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  Specifica- 
tions and  forms  of  tender  may  be  obtained  at 
the  Works  Department,  Room  12,  City  Hall. 

Tenderers  must  comply  strictly  with  conditions 
of  City  By-law  as  to  deposits  and  sureties,  as 
set  out  in  specifications  and  forms  of  tender.  The 
lowest  or  any  tender  not  necessarily  accepted. 

T.  L.  CHURCH,  Mayor, 
43  Chairman,  Board  of  Control. 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Steel  Gates  for  Regu- 
lating Dam,  French  River,  Ont.,"  will  be  re- 
ceived at  this  office  until  4  p.m.,  on  Wednesday, 
November  10,  1916,  for  the  construction  of  Steel 
Gates,  Towers  and  Operating  Machinery  for  the 
Regulating  Dam,  Big  Chaudiere  Falls,  French 
River,    Ont. 

Plans  and  form  of  contract  can  be  seen  and 
specification  and  forms  of  tender  obtained  at  this 
Department  and  at  the  offices  of  the  District  En- 
gineers, Confederation  Life  Building,  Toronto, 
and  Shaughnessy   Building,  Montreal. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  place  of 
residence  of  each  member  of  the  firm  must  be 
given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  be  for- 
feited if  the  person  tendering  decline  to  enter  into 
a  contract  when  called  upon  to  do  so,  or  fail  to 
complete  the  work  contracted  for.  If  the  tender 
be  not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the   lowest   or   any   tender. 

NOTE. — Blue  prints  can  be  obtained  at  the 
Department  of  Public  Works  by  depositing  an 
accepted  bank  cheque  for  the  sum  of  ip20.00,  made 
payable  to  the  order  of  the  Honourable  the  Min- 
ister of  Public  Works,  which  will  be  returned  if 
the  intending  bidder  submit  a   regular  bid. 


By  order. 


R.    C.    Desrochers, 
^  Secretary. 

Jepartment    of    Public    Works, 

Ottawa,   October  19,  1915. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the    Department.— 84783.  43-44 


DRUMMONDVILLE,  QUE. 


Capitalists      Builders 


To  accommodate  large  increase  in  local  popu- 
lation (200)  two  hundred  dwelling  houses  are  im- 
mediately required.  Splendid  investment,  rents 
running  from  $20  to  $.'iO  per  month.  To  induce 
immediate  building,  plans  and  specifications  for 
houses  will   be  furnished   free  on  application   to 


43-45 


W.   A.   MOISAN. 

Town  Clerk. 


TENDERS  WANTED 

Board  of  Education 


Sealed  tenders,  whole  or  separate,  addressed  to 
the  Secretary-Treasurer  of  the  Board,  will  be 
received   until 

Friday,  October  29,  1915 

for 

Reinforced  Concrete  Retaining  Wail, 

Roden  School. 
Iron  Fence,  Huron  Street  School. 
Iron  Fence,  Earlscourt  School. 
Ash  Hoist,  Orde  Street  School. 
Sale    of    Old    Houses,    Sydenham 

Street. 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an  accepted  bank  cheque  for 
five  per  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Sureties  for  all  tenders  exceeding  four  thousand 
dollars  must  be  furnished  by  surety  companies. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall,  not  later 
than  4  o'clock  on  the  day  named,  after  which  no 
tender  will  be  received.  The  lowest  or  any  ten- 
der   will    not    be    necessarily    accepted. 

W.    C.    WILKINSON, 

Secretary-Treasurer. 
MILES    VOKES, 
4.'^  Chairman   of   Committee. 


Engineer  desires  to  represent -manufac- 
turers, Montreal  and  district,  on  commission. 
Box  378,  Contract  Record,  Montreal. 

1143 


Mr.  H.  N.  Munro,  in  a  paper  read  be- 
fore the  Junior  Institution  of  Engineers, 
of  Great  Britain,  said  the  commercial 
possibilities  of  aluminium  became  evident 
in  1887,  when  Hall  in  America  and  Her- 
oult  in  France  produced  the  metal  by 
electrical  means.  For  electrical  purposes 
aluminium  was  fast  becoming  common. 
Overhead  transmission  lines  constructed 
in  aluminium  showed  a  great  saving  over 
equivalent  copper  lines,  a  saving  of  as 
much  as  10  to  25  per  cent,  being  effected, 
depending  on  the  size  and  nature  of  the 
system  erected. 


October  27,  1915 

Residences 

(Continued   from   puge  47) 

Work  has  been  started  by  C.  A.  Jones, 
744  Keele  Street,  on  the  erection  of  a 
pair  of  residences  on  Gillespie  Avenue. 
Bnck  construction,  shingle  rooling.  Es- 
timated cost,  $5,000. 

C.  G.  Clatwortliy,  101  King  Street  W., 
has  commenced  the  erection  of  a  resi- 
dence on  Regal  Road,  estimated  to  cost 
$5,000.  Tenders  on  all  trades  are  being 
received.     Bnck  construction. 

Work  has  been  started  by- A.  Morton, 
227  I'acific  Avenue,  on  tlie  erection  of  a 
pair  of  residences  on  Garden  Avenue. 
Smaller  trades  will  be  let.  Brick  con- 
struction.    Approximate  cost,  $a,600. 

R.  B.  Burkell,  186  Rusholme  Road,  has 
commenced  the  erection  of  a  pair  of  resi' 
dences  at  840-851  Bloor  Street  W. 
Smaller  trades  will  be  sub-let.  Estimated 
cost,  $8,000. 

The  Board  of  Control  will  receive  ten- 
ders until  November  Oth  for  the  instal- 
lation of  sanitary  conveniences  at  a  num- 
ber of  houses.  Plans,  etc.,  at  ollice  of 
the   Med.cal  Ofiicer  of   Health. 

R.  E.  Oliphant,  117  Willow  Avenue, 
has  commenced  the  erection  of  a  resi- 
dence and  garage  at  Munro  Park,  esti- 
mated to  cost  $J,000.  Smaller  trades  will 
be  let.     Bnck  construction. 

CONTRACTS    AWARDED 

Britannia,  Ont. 

In  connection  with  the  alterations  to 
a  residence  being  carried  out  by  H. 
Tucr,  40  Strathcona  Avenue,  Ottawa,  the 
contract  for  heating  has  been  let  to  the 
Pease  I'oundry  Company,  2h7  Lyon  St. 

Charlottetown,  P.  E.  I. 

The  contract  for  plumbing  in  connec- 
tion with  the  residence  now  being  built 
by  W.  M.  Rowe,  Box  ;iO:i,  Charlotte- 
town,  has  been  let  to  Currie  &  Murnag- 
han,  Queen  Street,  and  the  electncal 
work  to  Charlottetown  Light  &  Power 
Company. 

The  general  contract  for  the  erection 
of  a  frame  residence  for  George  Snel- 
grove,  228  Hillsboro  Street,  has  been  let 
to  H.  &  S.  Lowe,  238  Hillsboro  Street. 
Approximate  cost,   $3,000. 

Dartmouth,  N.  S. 

The  contract  for  heating  at  the  resi- 
dence erected  for  W.  C.  Bishop,  Port- 
land Street,  has  been  awarded  to  J.  J. 
O'Tool,  29  Ochterloney  Street,  and  the 
interior  littings  to  the  general  contrac- 
tors, Halifax  Building  Company,  23 
Vernon  Street. 

Halifax,  N.S. 

Work  has  been  started  on  the  erection 
of  a  number  of  flats  on  Robie  Street  for 
W.  G.  Kennedy,  Marlborough  Woods. 
The  general,  carpentry,  steel,  roofing  and 
plastering  contracts  have  been  let  to  the 
City  Building  &  Land  Company,  104 
HoUis  Street.  Frame  construction,  con- 
crete foundation,  shingle  roofing.  Ap- 
proxiiiiale  cost,  $6,500. 
Hamilton,  Ont. 

In  connection  with  the  residence  be- 
ing built  at  84  Eastbornc  Street  by 
Lewis  &  Midyley,  25  Lottridge  Street, 
the  contract  for  steel  work  has  been  let 
to  Hamilton  Steel  Construction  Com- 
pany, Lottridge  Street.  Masonry  and 
carpentry  by  day  labor.  Brick  construc- 
tion, stone  foundation,  shingle  roofing. 
Estimated   cost,   $3,500. 


THE    CONTRACT    RECORD 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  by  J.  M.  1-arewell,  iaT/2  King 
St.  E. : — plastering,  J.  Wallace,  Stoney 
Creek,  Ont.;  painting,  H.  Smith,  30 
Sherman  Avenue  N.;  heating  and  plumb- 
ing, Coffee  &  Company,  11  East  Avenue 
N.;  electrical  work,  !•'.  S.  Jarrett,  304 
Wilson   Street. 

Montreal,  Que. 

The  contract  for  brickwork  in  connec- 
tion with  the  residence  in  course  of  erec- 
tion on  Durocher  Street  for  Victor 
Guertin,  31  Sherbrooke  Street  W.,  has 
been  let  to  E.  Daoust,  52  St.  Dominique 
Street. 

I.  AUard,  1360  Des  Erables  Street,  is 
building  a  residence  for  A.  Allard,  445 
Sixth  Avenue.  Tenders  are  being  re- 
ceived for  roofing,  plastering,  painting, 
heating,  plumbing  and  elecrical  work. 
Estimated  cost,  $5,000. 

Niagara  Falls,  Ont. 

In  connection  with  the  residence  be- 
ing built  by  H.  G.  Scott,  Victoria  Ave., 
the  contract  for  heating  and  plumbing 
has  been  let  to  Cole  &  McMurray,  Park 
Street,  and  the  electrical  work  to  the 
Carter  Electric  Company,  Erie  Avenue. 

Ottawa,  Ont. 

A.  E.  Thorns,  ISS"/^  Bank  Street,  is 
building  a  residence  for  H.  Puddicombc, 
410  Queen  Street.    Estimated  cost,  $4,500. 

In  connection  with  the  residence  built 
on  Ossington  Street  for  Joseph  Mighan, 
26  Westmount  Avenue,  the  contract  for 
heating  and  plumbing  has  been  awarded 
to  Thomas  Watters,  288  Booth  Street, 
and  for  electrical  work  to  H.  H.  Saund- 
ers, 491  Metcalfe  Street.  Approximate 
cost,  $4,800. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  being 
built  on  Melrose  Street  by  E.  Bellanger, 
26  St.  Francis  Street: — brickwork,  T. 
Dean,  21  Stirling  Street;  plastering,  H. 
Lethbridge,  First  Avenue;  heating  and 
plumbing,  L.  Gendron,  101  Bridge  St.. 
Hull,  Que.  Owner  will  do  carpentry  and 
painting. 

The  contract  for  electrical  work  at  the 
residence  built  on  Marlboro  Street  for 
Barrett  Bros.,  260  St.  Catherine  Street, 
has  been  awarded  to  C.  C.  Gould,  219 
Florence  Street. 

Work  has  been  started  on  the  erection 
of  a  residence  for  W.  J.  Spratt,  157  Sun- 
nyside  Avenue.  The  contract  for  con- 
crete work  has  been  awarded  to  W. 
Smith,  Westboro,  and  for  carpentry  to 
W.  Fryer,  5  Glen  Avenue. 

The  general  contract  for  the  erection 
of  a  residence  on  Centre  Street  for  Mrs. 
M.  Graham  has  been  let  to  D.  A.  How- 
ard. 175  Strathcona  .Vvenue.  Stucco  and 
brick  veneer  construction,  stone  founda- 
tion, shingle  roofing,  .\pproximate  cost, 
$4,700. 

The  general  contract  for  the  erection 
of  a  residence  on  Bellwood  Street  for 
R.  B.  Yorkston  has  been  awarded  to 
James  Cuniming,  66  Third  .-Xvenue. 
Brick  veneer  construction,  stone  founda- 
tion,  shingle   roofing.  Approximate  cost, 

$4,000. 

Pointe  Claire,  Que. 

The  contract  for  plastering  at  the 
residence  erected  for  G.  H.  Napier,  20 
St.  Nicholas  Street,  Montreal,  has  been 
awarded  to  F.  A.  Sims,  358  Madison 
.\venue,    Montreal,   and   the   heating   to 


Westmount  Plumbing  &  Heating  Com- 
pany, 4278  St.  Catherine  Street,  West- 
mount. 

Quebec,  Que. 

In  connection  with  the  residence  in 
course  of  erection  for  J.  N.  Rondeau,  6 
Lachevrotiere  Street,  contracts  for  roof- 
ing, heating,  plumbing  and  electrical 
work  have  been  let  to  J.  Menard,  SO  St. 
Patrice  Street. 

The  contract  for  roofing,  heating, 
plumbing  and  electrical  work  at  the  resi- 
dence being  built  on  Maple  Avenue  for 
L.  F.  Burroughs,  147  Maple  Avenue,  ha« 
been  awarded  to  J.  Lafrance,  21  Plessi* 
Street. 

Ferland  &  Frcre,  410  St.  Francois  St, 
have  commenced  the  erection  of  a  resi- 
dence on  Eighth  Street,  Limoilou,  for 
Louis  Ferland.  Frame  and  brick  con- 
struction, concrete  foundation,  metal  and 
asbestos  roofing.     Estimated  cost,  $3,000. 

In  connection  with  the  residence  being 
built  on  Charlesbourg  Street  by  Alfred 
Letarte,  386  Richardson  Street,  the  con- 
tract for  roofing,  plumbing  and  electrical 
work  has  been  awarded  to  A.  Noreau, 
Fifth  Avenue,  Domainc  Lairet,  Que. 
Plastering  and  painting  not  yet  let. 

The  contract  for  heating  and  plumb- 
ing at  the  residence  being  built  by  J.  A. 
Mercier,  44  De  Varennes  Street,  has 
been  let  to  U.  Gauvin,  116  Fourth  St., 
Limoilou. 

G.  Moreau,  95  Fifth  Street,  Limoilou, 
has  let  the  contract  for  roofing  at  the 
residences  which  he  is  erecting  to  V. 
Gauvin,  116  Fourth  Street,  Limoilou.  and 
electrical  work  to  Goulet  &  Belanger, 
St.  Joseph  Boulevard.  Owner  will  do 
masonry  and   carpentry. 

In  connection  with  the  residence  be- 
ing built  by  East  &  Masson,  62  St.  Na2- 
aire  Street,  for  J.  E.  Rouillard,  ;i0  Mai- 
sonneuve  Avenue,  the  contract  for  ma- 
sonry and  plastering  has  been  let  to  P. 
Tardif,  260  Napoleon  Street.  General 
contractors  will  do  carpentry  and  heat- 
ing, plumbing  and  electrical  work  will 
be  installed  by  owner.     Painting  not  let. 

The  contract  for  masonry  in  connec- 
tion with  the  residence  being  built  on 
Canardiere  Road  by  W.  Vailloncourt. 
116  Canardiere  Road,  has  been  let  to  J. 
B.  Verret  &  Son,  Third  Avenue.  Limoi- 
lou, and  for  plumbing  to  Jules  Vaillan- 
court.  201  Fleurie  Street.  Roofing  and 
plastering  not  yet  awarded. 

Toronto,  Ont 

The  contract  for  masonry  and  carpen- 
try required  in  the  erection  of  a  pair  of 
residences  for  W.  Chapman.  160  Cum- 
berland Street,  has  been  awarded  to  the 
Baker  Construction  Company,  20  Rich- 
ards Avenue.     Estimated  cost,  $4,000. 

Work  has  been  started  by  McDougall 
Bros.,  566  St.  Clarens  Avenue,  on  the 
erection  of  a  residence  at  1350  Lans- 
downc  Avenue  for  L.  L.  Miller,  320  Sym- 
ington Avenue.  Smaller  trades  will  be 
sub-let.  Brick  construction,  shingle  roof- 
ing.    Approximate  cost,  $3,500. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  at  771  Keele  Street 
for  J.  Bell,  185  Humberside  .Avenue.  The 
masonry  has  been  let  to  Turner  Bros.. 
14  Gillespie  Avenue.  Other  trades  will 
be  let  Brick  construction,  shingle  roof- 
ing. Estimated  cost,  $3,000. 
Truro.  N.  S. 

A  frame  residence  is  being  erected  for 
Dr.  C.  A.  Mc.\rthur.  The  general,  ma- 
sonry, carpentry,  roofing  and  plastering 
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contracts  have   been  let  to  W.   K.   Mur- 
ray, Truro,  and  the  heating  and  plumb- 
ing to  F.  Dexter,  Truro. 
Whitby,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  two  residences  for  A.  Bandel. 
The  general  and  carpentry  contracts 
have  been  let  to  Threadgold  Bros.,  and 
masonry  and  plastering  to  R.  J.  Under- 
wood; Brick  veneer  construction,  con- 
crete foundation,  shingle  roofing.  Esti- 
mated  cost,  $5,000. 


Power   Plants,   Electricity  and 
Telephones 

Biddulph  Township,  Ont. 

The  Township  Council  are  consider- 
ing the  installation  of  light  and  power 
systems.  Clerk,  W.  D.  Stanley,  Gran- 
ton,   Ont. 

Doon,  Ont. 

The  Preston  Hydro  Company,  Preston, 
Ont.,  are  about  to  install  a  hydro  elec- 
tric lighting  system  at  this  place. 

Humberstone,  Ont. 

The  Village  Council  are  considering 
the  installation  of  a  lighting  system. 
Clerk,  J.  J.  Wichman. 

Kincardine,  Ont. 

The  Town  Council  are  considering 
the  purchase  of  two  transformers.  Clerk, 
J.    H.    Scougall. 

London,  Ont. 

Beattie  Bros.,  York  Street,  are  con- 
sidering the  installation  of  electric  mo- 
tors for  operating  their  machinery. 

The  Globe  Casket  Company.  Dundas 
Street,  are  considering  the  installation  of 
electric  motors  for  operating  their  wood- 
working machinery. 

Niagara  Falls,  Ont. 

The  Hown  Council  will  submit  a  by- 
law on  November  3rd,  providing  for  a 
debenture  issue  of  $14,000  for  the  pur- 
chase of  machinery  and  equipment  for 
the  town's  electric  station.  Clerk,  W.  J. 
Seymour. 

Smith's  Falls,  Ont. 

The  Rideaii  Power  Company  are  con- 
sidering the  installation  of  two  addi- 
tional units  to  complete  their  hydro 
power  development.  Managing  Direc- 
tor, M.  G.  Henniger.  13  Mary  Street. 

St.  John's  Que. 

Tenders  will  l)e  called  shortly  for  the 
installation  of  a  lighting  system  on  the 
Richilieu  Bridge  between  the  Munici- 
palities of  Iberville  and  St.  John's. 

Toronto,  Ont. 

The  Toronto  Hydro  Electric  Com- 
missioners, 226  Yonge  Street,  will  re- 
ceive tenders  until  November  16th,  for 
the  supply  of  lead  covered  cable.  Speci- 
fications at  office  of  the  Purchasing 
agent,  15  Wilton  Avenue. 

The  Great  North  West  Telegraph 
Company,  68  King  Street  E.,  Toronto, 
are  considering  the  construction  of  two 
additional  lines  between  Vancouver  and 
Montreal,  at  an  approximate  cost  of 
$300,000.  About  6,000  miles  of  copper 
wire  would  be  required. 

Warwick,  Que. 

The  Town  Council  are  considering  the 
installation  of  a  light  and  power  sys- 
tem, and  are  negotiating  with  the  Ar- 
thabasca   Water   &   Power   Company. 


Weston,  Ont. 

Work  will  be  started  at  once  on  the 
extension  of  the  Hydro  line  to  Thistle- 
town,  under  supervision  of  Allen  Pier- 
son,   Weston. 

CONTRACTS   AWARDED 

Beverley.  Sask. 

J.  Armodt,  Swift  Current,  Sask.,  has 
been  awarded  the  contract  for  the  con- 
struction of  a  telephone  system  for  the 
West  Beverley  Rural  Telephone  Com- 
pany.    Approximate   cost,   $3,000. 

Niagara  Falls,  Ont. 

The  City  Council  have  let  the  con- 
tract for  alterations  to  the  lighting  sys- 
tem to  the  Northern  Electric  Company, 
Simcoe  Street,  Toronto.  Approximate 
cost,   $4,000. 


Miscellaneous 

French  River,  Ont. 

Tenders  will  be  received  until  4  p.m., 
November  10th,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa, 
for  the  construction  of  steel  gates,  tow- 
ers and  operating  machinery  for  the 
regulating  dam.  Big  Chaudiere  Falls. 
Plans  and  specifications  at  offices  of  the 
District  Engineers,  Confederation  Life 
Building,  Toronto,  and  Shaughnessy 
Building,  Montreal,  and  at  the  Depart 
ment.  Specifications  only  at  office  of 
MacLean  Daily  Reports,  Ltd.,  25  Char- 
lotte  Street,  Toronto. 

Montreal,  Que. 

A  report  has  been  submitted  to  the 
Board  of  Control,  recommending  the 
construction  of  an  incinerator  with  a 
capacity  of  500  tons  a  day.  Secretary,  L. 
N.  Senecal.    Approximate  cost,  $200,000. 

Tillsonburg,  Ont. 

T.  C.  Waller  &  Sons,  carriage  manu- 
facturers, Broadway,  Tillsonburg,  are 
considering  the  installation  of  a  lathe, 
drill  press  and  electrical  apparatus  for 
charging  storage  cells  in  the  garage  now 
being  built  for  them. 

Toronto,  Ont. 

The  Globe  Land  Company,  69  Victoria 
Street,  are  receiving  tenders  on  the  re- 
moval of  a  large  barn  and  brick  house 
on  the  Mullholland  Farm,  North  Bath- 
urst  Street. 

Assessment  Commissioner  J.  C.  Fore- 
man is  receiving  tenders  for  the  removal 
of  the  houses  at  56-62  Briar  Hill  Avenue, 
North  Toronto. 

Tenders  on  the  supply  of  cedar  poles 
will  be  received  until  November  2nd  by 
the  Toronto  Hydro  Electric  Commis- 
sioners, 226  Yonge  Street.  Specifica- 
tions at  office  of  the  Purchasing  Agent, 
15  Wilton  Avenue. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  contract  for  heating  and  plumb- 
ing at  a  building  on  Hughson  Street  has 
been  let  by  the  City  Council  to  Staunton 
&  Mitchell.  York  Street. 


Late  News  Items 

Dry  den,  Ont. 

J,  B.  Beveridge  is  receiving  tenders  on 
the  construction  of  an  automatic  tele- 
phone system  for  the  Town  Council. 
Approximate  cost,  $6,000.  Town  Clerk, 
I.  J.  Wilde. 


Gosfield,  Ont. 

The  Township  Clerk,  W.  H.  Noble, 
Cottam,  Ont.,  will  receive  tenders  un- 
til October  30th  for  the  construction  of 
several  drains.     Estimated  cost,  $4,000. 

Midland,  Ont. 

Fire  has  destroyed  about  100  feet  of 
dock  owned  by  James  Playfair  &  Com- 
pany, as  well  as  large  quantities  of  coal 
and   lumber.     Total   loss   about  $325,000. 

Montreal,  Que. 

In  connection  with  the  stores  and  flats 
being  built  at  St.  Antoine  and  Atwater 
Streets  for  W.  Skead,  728  Bloomfield 
Avenue,  Outremont,  the  contract  for 
r<5ofing  has  been  let  to  J.  Dunphy,  55 
Barrie  Street,  plastering  to  Z.  Bouchard, 
12  Bourget  Street,  painting  to  Martin  & 
Montgomery,  556  Madison  Avenue,  and 
electrical  work  to  W.  Porteous.  1009 
Dorchester  Street  West. 

Tenders  on  the  erection  of  a  comfort 
station  in  Lafontaine  Park  will  be  re- 
ceived until  November  2nd  by  the  Board 
of  Commissioners.  Plans  and  specifica- 
tions at  office  of  the  .Architect,  A.  Chaus- 
se.    City    Hall. 

Saskatoon,  Sask. 

Tenders  will  be  received  until  4  p.m., 
November  12th.,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa, 
for  the  installation  of  fittings  at  the  Post 
Office,  Fourth  Avenue  and  23rd  Street. 
Plans  and  specifications  with  the  Care- 
taker. Pu1)lic  Building.  Saskatoon,  with 
W.  T.  MoUard,  Clerk  of  Works,  Regina, 
at  the  Post  Office,  Brandon.  Man.,  and 
ut  the  Department.  Specifications  only  at 
office  of  MacLean  Daily  Reports,  Lim- 
ited. 25   Charlotte  Street,  Toronto,   Ont. 

St.  Catharines,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  business  block  in 
course  of  erection  for  J.  Balsam,  James 
Street: — carpentry,  Davis  Bros.;  cut 
stone,  F.  Hoare,  222  St.  Paul  Street; 
steel  work,  Hamilton  Bridge  Works 
Company,  Limited,  Bay  Street  N..  Ham- 
ilton. 

Toronto,  Ont. 

Grimshaw  Bros.,  24  Brookmount  Rd., 
are  receiving  tenders  on  interior  trim- 
ming required  at  the  stores  and  apart- 
ments in  course  of  erection  at  1830  Queen 
Street    E. 

Valleyfield,  Que. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  an  intake 
pipe  to  O.  Cossette,  101  Larocque  Road. 
Contractor  will  furnish  material. 

Windsor,  Ont. 

The  contract  for  paving  Marion  Street 
has  been  awarded  by  the  City  Council 
to  the  Chick  Contracting  Company.  Mc- 
Dougall  Avenue,  Windsor.  Work  has 
been  started.     Approximate  cost,  $5,500. 

Yarmouth,  N.S. 

Tenders  will  be  received  until  4  p.m., 
November  9th.  by  R.  C.  Desrochers,  De- 
partment of  Public  Works,  Ottawa,  for 
the  installation  of  interior  fittings  at  the 
Post  Ofiice.  Plans  and  specifications 
witli  the  Caretaker,  Public  Building,  Yar- 
mouth, W.  Bishop.  Clerk  of  Works,  Do- 
minion Buildings,  Halifax,  and  at  the  De- 
partment. Specifications  only  at  office  of 
MacLean  Daily  Reports,  Limited.  25 
Charlotte  Street,  Toronto. 
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'•Non-Gombatants"  in  Municipal  Gircles 

IX  a  day  wlien  the  mtinicipal  engineer  ha.s  to  be 
thankfti!  for  small  mercies  it  is  gratifying  in  a 
meastire  to  find  that  a  Ikjard  of  Works'  rccom- 
inendation  lotjking  to  the  dismissal  of  an  Ontario 
(  ity  Knjifineer  was  thrown  out  last  week  by  the  City 
Council  on  the  ground  that  the  charges  upon  which  it 
was  based  had  not  been  proved.  The  case  is  note- 
worthy in  view  of  the  recent  di.scussion  in  this  journal 
anent  Mr.  J.  W.  H.  Ulackman's  scheme  of  an  insur- 
ance of  office  tenure. 

The  experience  of  the  city  engineer  in  question 
stands  out  as  being  a  "fortunate"  one  for  the  official, 
for  only  too  often  the  least  adverse  criticism,  much 
less  a  definite  recommendation,  sweeps  the  engineer 
olT  his  feet  and  out  of  office  before  he  has  time  to 
|)rei)are  his  defence. 

It  is  a  peculiarity  of  the  enlightened  administra- 
tors in  these  small  cities  of  old  Ontario  that  they  can 
never  find  a  City  Engineer  "big  enough  for  the  job." 
So  disproportioned  is  their  idea  of  their  own  capabili- 
ties, and  to  such  an  enviable  height  do  they  persuade 
themselves  that  the  city  can  be  raised  by  the  enter- 
prise of  practical  men  like  themselves,  that  the  trained 
engineer — that  annoying  person  who  confounds  them 
with  his  technical  knovVledge — appears  about  as  big 
as  though  he  were  viewed  from  the  wrong  end  of  a 
telescope. 

In  the  Ontario  city  that  we  are  speaking  about  the 
Board  of  Works  found  themselves  at  loggerheads  with 
the  engineer,  and  recommended  his  dismissal.  Their 
recommendation  was  full  of  generalities.  So  vague 
were  the  charges  that  even  a  member  of  the  City  Coun- 
cil said  that  that  body  would  be  guilty  of  a  breach 
of  British  fair  play  if  it  supported  the  recommenda- 
tion. This  gentleman  pointed  out  that  the  City  En- 
gineer was  a  hard-worked  official,  inadequately  staflFed, 
and  employed  at  a  clerk's  salary,  that  much  creditable 
municipal  improvement  could  be  placed  to  his  credit. 
and  that  honour  should  be  given  where  honour  was 
due.  As  a  result  of  this  eloquence,  and  other  pleas 
of  like  touching  appeal,  the  under-staffed,  over- 
worked, underpaid  City  Engineer  was  allowed  to  re- 
tain his  job. 

In  drawing  attention  to  this  case  we  can  make 
our  point  briefly.  In  common  parlance,  the  Town  and 
City  Engineer  throughout  Canada  "has  to  take  too 
much  dirt."  So  long  as  this  continues  so  long  shall 
we  find  little  bits  of  shopkeepers  and  other  nonentities 
on  governing  bodies  eager  and  anxious  to  assist  in 
dragging  him  in  the  mire.  Whatever  a  man's  calling. 
lie  must  have  independence  to  command  respect.  This 
the  municipal  engineer,  under  present  conditions,  has 
not  got :  he  is  supported  by  no  professional  body ;  he 
is  afforded  no  Government  protection  against  incom- 
l)etents.  His  case  is  even  more  desperate  than  Presi- 
dent Wilson's,  for  he  cannot  even  suggest  that  an 
cxi)lanation  of  outrage  would  be  in  order. 

Beyond  the  outer  walls  of  the  city  V\'e  have  men- 
tioned there  is  a  penitentiary.  Possibly  the  influence 
of  this  institution  is  accountable  for  the  rough  sense 
of  British  fair  play  that  caused  the  difference  to  arise 
between  the  City  Council  and  the  Board  of  Works. 
However  this  may  be.  the  situation  is  lamentable 
enough,  in  all  truth.  Only  the  immediate  resignation 
of  the  engineer  could  have  preserved  the  dignity  of 
the  profession,  for  when  a  house  is  divided  against 
itself  the  structure  may  be  said  to  be  unsafe. 

If  municipal  engineering  jobs  at  clerks'  salaries 
.ive  at  such  a  premium  throughout  Canada  that  those 
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who  get  them  have  perforce  to  reconcile  themselves 
to  continual  abuse  and  opposition,  the  outlook  in  this 
branch  of  work  is  poor  indeed.  Whatever  may  ac- 
count for  a  man's  inability  to  fight — whether  it  be 
pride,  humility,  salary  (or  lack  of  it),  for  family  rea- 
sons, or  because  of  his  health — he  is  a  poor  creature 
when  he  can't. 


Expert  Juggling 

INVESTIGATION   into   the   construction    of   the 
Law  Courts  and  Central  Power  Station  at  Win- 
nipeg   reveals    the    fact    that    seven    tenders    for 
the  Law  Courts  were  received  on  June  12,  1912. 
The   three   lowest   were    the     National    Construction 
Company  at  $763,974,  Thomas  Kelly  &  Sons  at  $887,- 
500,  and  C.  H.  Simpson  &  Company  at  $890,107. 
The  National  Construction  Company,  of  which  C. 


H.  Simpson  was  president,  were  oiiEered  the  contract 
but  they  refused  to  sign,  stating  there  had  been  an 
error  in  their  tender. 

The  Kelly  firm  were  then  ofiiered  the  contract, 
but  they  replied  that  they  had  just  received  a  large 
cut-stone  job  and  could  not  undertake  another  con- 
tract involving  a  large  quantity  of  cut  stone. 

C.  H.  Simpson  &  Company  then  signed  a  contract 
with  the  Manitoba  Government  at  $890,107.  On  Aug. 
14  they  sub-let  the  entire  work  by  contract  to  the 
National   Construction   Company  at  $854,107. 

The  National  Construction  Company  later  gave 
Thomas  Kelly  &  Sons  a  sub-contract  for  stone  work 
in  the  building. 

We  knew  that  contractors  numbered  in  their  ranks 
a  select  few  skilled  in  the  art  of  prestidigitation,  but 
we  take  off  our  hats  to  expert  jugglery  of  this  kind. 


Canada's  Remarkable  Financial  Condition 


ONE  of  the  most  important  public  addresses  that 
have  been  delivered  by  public  men  in  Canada 
since  the  outbreak  of  the  war  was  that  of 
Hon.  W.  T.  White,  Canadian  Minister  of  Fi- 
nance, in  an  address  delivered  before  the  Board  of 
Trade  of  Toronto  on  October  7th.  Realizing  that  he 
was  addressing  a  representative  body  of  Canadian 
financial,  commercial  and  industrial  men,  Hon.  Mr. 
White  confined  his  remarks  definitely  to  Canada's  fi- 
nancial and  industrial  situation.  Preceding  the  out- 
break of  the  war,  he  said,  Canada  had  been  a  borrow- 
ing community.  During  the  six  months  immediately 
preceding  the  war  we  had  borrowed  in  international 
money  markets  over  $200,000,000;  or  more  than  $1,- 
000,000  a  day.  For  two  years  previous  to  the  war — 
we  realized  this  now — the  war  had  been  casting- 
its  shadow  upon  our  affairs.  Its  effect  had  been  felt 
in  international  money  markets  as  long  ago  as  1913. 
From  that  date  interest  rates  had  stiffened,  and,  at 
the.  same  time,  in  the  international  money  markets,  a 
great  many  short  term  obligations  were  outstanding. 
Canadian  borrowings  were  being  used  in  the  con- 
struction of  works  and  in  building  operations  through- 
out the  country.  They  represented  the  proceeds  of 
loans,  secured  by  Dominion,  Provincial  and  Municipal 
Governments,  railways  and  other  corporations,  and 
their  proceeds  for  the  most  part  found  their  way  into 
fixed  capital.  In  Canada  at  that  time  we  had  a  very 
heavy  so-called  adverse  balance  of  trade.  This  meant 
that  Canada  was  importing  more  than  she  was  export- 
ing. One  naturally  asked  how  we  were  paying  this 
adverse  balance.  We  paid  it  by  borrowing  more 
money.  So,  there  was  not  only  an  adverse  balance  of 
trade  to  be  considered,  but  there  was  also  the  interest 
on  some  $140,000,000  which  Canada  owed  to  the  other 
nations  of  the  world,  representing  the  interest  upon 
money  borrowed  in  the  past.  Canada  had  to  provide 
not  only  for  the  balance,  but  for  the  interest  pay- 
ments. Our  borrowings  abroad,  in  London,  and  in  the 
United  States,  approximated  roughly  the  sum  total  of 
our  adverse  balance  of  trade  and  our  interest  obli- 
gations. 

At  the  outbreak  of  the  war  some  very  serious  prob- 
lems confronted  Canada.  In  the  first  place  there  was 
the  question  of  panic  which  usually  succeeds  the  de- 
claration of  war.     In  the  second  place  there  was  the 


question  of  the  conserving  of  our  gold  reserves.  In 
the  third  place  there  was  the  dislocation  of  trade.  In 
the  fourth  place  there  was  the  question  arising  out  of 
the  maturing  of  short  date  obligations  in  the  London 
market.  In  the  fifth  place  there  was  the  paramount 
question  of  Canada  coming  manfully  forward  and  do- 
ing her  full  share  in  the  great  struggle,  of  supplying 
men  and  raising  money  for  prosecuting  the  war  until 
it  should  be  brought  to  a  successful  issue.  That  last 
problem  was  the  greatest  consideration  of  all.  War 
was  the  first  business  in  this  country.  All  these  prob- 
lems were  very  serious  ones  for  a  government  and  for 
a  people,  and  he  proposed  to  tell  how  they  had  been 
met. 

Problems  Produced  by  the  War 

The  first  question,  that  of  panic,  necessitated  im- 
mediate action.  Measures  were  taken  at  once  to  en- 
courage confidence.  There  had  not  been  a  sign  of 
panic  in  Canada  since  that  time.  The  credit  of  the 
people  of  Canada  as  a  nation  was  involved  in  connec- 
tion with  the  short  date  maturities  in  London.  Mil- 
lions of  these  were  maturing  last  fall  when  the  Lon- 
don stock  exchange  and  the  bourses  of  the  world 
were  closed  and  the  British  Government  was  taking 
the  market  to  itself.  The  banks  of  Canada,  with  the 
assistance  of  the  Government,  took  care  of  all  these 
maturing  obligations  in  London,  and  Canada's  credit 
came  through  unscathed. 

Then  there  was  the  question  of  our  gold  reserves. 
The  Government  passed  an  order  prohibiting  payment 
in  gold  in  Canada.  That  was  effectual  so  far  as  the 
local  situation  was  concerned.  It  would  not  have  been 
effectual  in  the  international  situation.  We  could  pay 
in  domestic  currency  in  Canada,  but  international  ob- 
ligations must  be  settled  in  gold  or  the  equivalent  of 
gold  in  exchange.  Canada's  imports  were  then  much 
greater  than  her  exports  and  we  had  an  indebtedness 
to  meet  of  about  $140,000,000  a  year.  The  result  would 
have  been,  if  certain  things  had  not  happened,  that 
Canada  would  have  been  stripped  of  her  gold.  In 
1913  Canada's  excess  of  imports  over  exports  was 
$300,000,000.  In  1914  it  had  been  reduced  to  $180,000,- 
000.  In  1915  it  had  been  reduced  to  $33,000,000.  Many 
factors  had  entered  into  this  situation.  In  the  first 
place  the  people  of  Canada  began  to  economize  im- 
mediately after  the  war.    When  people  begin  to  econo- 
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niize  they  use  less  and  consequently  have  more  to 
sell.  Then  the  "Made  in  Canada"  movement  was 
started.  That  movement  meant  that  the  jieople  de- 
sired to  make  for  themselves  those  thin^jjs  which  they 
had  formerly  brought  from  abroad.  J'he  result  of  the 
action  of  the  people  in  economizing;  and  manufactur- 
ing those  things  for  themselves  which  they  could 
manufacture,  and  above  all  in  increasing  their  pro- 
duction, yvas  that,  instead  of  an  adverse  balance  of 
trade  against  Canada  to-day,  in  one  brief  year  we  had 
entirely  reversed  our  po.sition ;  so  that,  for  the  five 
months  ending  August  31st,  1915,  we  had  a  favour- 
able balance  of  trade  to  the  extent  of  $36,000,000. 

Another  factor  that  had  a  great  influence  in  the 
situation  was  the  expenditure  on  the  part  oi  the  Gov- 
ernment for  raising,  equii)ping  and  maintaining  our 
troops  in  Canada  before  they  were  sent  forward ;  also 
the  orders  given  Ijy  the  British  and  .Mlied  Govern- 
ments for  materials,  for  equipment,  and  for  shells  and 
munitions  of  war. 

The  next  question  before  the  (Government  had 
been  that  of  the  gold  reserves.  The  Government 
passed  an  order  prohibiting  ])ayment  in  gold.  By  rea- 
son of  the  change  in  the  trade  balance  it  had  not  been 
necessary  for  gold  to  flow  out  of  Canada  for  the  pay- 
ment of  international  obligations,  and  the  result  was 
that  Canada's  gold  reserves  had  been  maintained  from 
the  very  outbreak  of  the  war  until  the  ])resent  day. 
The  Canadian  dollar  had  never  depreciated  in  value. 
It  was  worth  100  cents  in  gold  to-day.  Internation- 
ally speaking,  notwithstanding  the  war,  this  country 
had  grown  richer.  If  the  war  continued,  and  we  kept 
increasing  our  production  by  one,  two  or  three  hun- 
dred million  dollars  a  year,  and  increased  our  favour- 
able balance  of  trade  by  hundreds  of  millions  of  dol- 
lars it  would  be  obvious  to  all  of  us  that  we  must 
grow  richer  notwithstanding  the  war.  In  a  war  such 
as  this  not  only  would  men  and  munitions  count,  but 
money  as  well.  If  the  people  of  Canada  would  in- 
crease their  production  and  exercise,  not  parsimony, 
but  reasonable  thrift  and  economy,  this  country  would 
easily  be  able  to  sustain  the  burden  of  the  war,  and  to 
do  its  full  and  manful  share,  and  even  much  more,  in 
carrying  it  on.  Canada's  strength  lay  in  her  vast 
natural  resources,  and  it  seemed  to  him  that,  with  our 
soldier  boys  going  to  the  front  and  offering  their  lives, 
it  was  the  duty  of  those  who  remained  at  home  to  in- 
crease to  the  utmost  their  exertions  to  produce,  and 
to  save,  in  order  that  they  might  contribute  to  the  na- 
tional strength,  and  thus  help  to  bear  the  burden  of 
the  war. 

How  Dislocation  of  Trade  Was  Handled 

At  the  outbreak  of  the  war  we  had  been  confronted 
with  the  question  of  a  serious  dislocation  of  business. 
There  had  been  a  period  of  severe  dislocation.  It  be- 
came necessary  to  do  all  that  could  be  done  to  pro- 
mote trade  and  to  minimize  unemployment.  From  all 
parts  of  Canada  the  Government  naturally  received 
requests  which  it  was  difficult  to  deny,  for  the  carry- 
ing on  of  a  very  large  programme  of  works  and  under- 
takings, with  the  idea  of  furnishing  employment. 
When  the  war  broke  out  it  would  have  been  disas- 
trous for  the  Dominion  Government  to  close  down 
pul)lic  works  and  add  to  the  unemployment.  Many 
employers  of  labour  kept  their  factories  going,  at  a 
loss  in  some  cases,  so  as  to  furnish  employment  for 
their  men.  But  that  situation  had  been  gradually 
changing  for  the  better.  The  economic  outlook  for 
Canada  to-day,  in   his  opinion,  was  excellent.     Our 


large  expenditures  in  Canada  for  war;  the  large  ex- 
penditures of  Great  Britain  and  the  .Mlies  for  sup- 
plies; the  large  orders  for  shells  and  mimitions  of 
war;  the  greatest  crop  by  far  in  the  history  of  Can- 
ada ;  all  these  had  materially  modified  and  changed  our 
situation.  The  credit  of  the  Dominion  of  Canada  was 
vital  for  the  present  and  for  the  future.  It  must  be 
preserved  at  all  hazards.  Therefore,  he  thought  that 
the  true  policy  for  to-day  was,  that  since  these  other 
expenditures  had  taken  the  place  of  the  large  Govern- 
ment expenditures  on  public  undertakings,  the  Gov- 
ernment during  the  period  of  the  war  must  have  re- 
gard to  its  credit  and  must  go  on  only  with  necessary 
work.  After  the  war  had  come  to  an  end  there  would 
be  a  period — a  brief  period,  he  believed,  in  the  case  of 
Canada — of  dislocation  and  readjustment.  He  believed 
it  would  be  brief  in  Canada  because  our  natural  rc- 
-sources  were  so  great  and  because  we  would  continue 
to  increase  our  production. 

The  slogan  for  all  time  in  Canada  was  to  produce 
as  much  as  this  wonderful  land  could  be  made  to 
produce  with  the  men  and  the  capital  that  we  had. 
After  the  war,  he  believed  the  policy  of  the  Govern- 
ment should  be  to  press  forward  with  useful  public 
works,  having  preserved  its  credit  in  the  best  possible 
condition  for  accomplishing  that  end. 

lion.  Mr.  White  then  devoted  his  attention  to  the 
Government's  financing  of  the  war.  War  was  the 
first  business  of  the  Government  to-day.  There  could 
be  no  question  as  to  prudent  financing  in  connection 
with  carrying  on  the  war.  Our  expenditures  should 
be  measured  by  our  efforts  and  our  efforts  should  be 
the  greatest  of  which  the  Dominion  of  Canada  was 
capable.  When  he  had  spoken  of  the  necessity  for 
limiting  our  expenditures,  he  had  referred  only  to 
civil  expenditures,  not  to  war  expenditures.  In  view 
of  the  necessity  for  great  war  expenditures  the  Gov- 
ernment had  been  confronted  with  the  problem  of  pre- 
venting gold  exports.  They  had  accomplished  this  by 
borrowing  ahead.  If  the  Dominion  had  borrowed  in 
Canada  the  money  for  war  expenditure,  the  result 
would  have  been  the  export  of  Canadian  gold.  There- 
fore the  policy  adopted  had  been  to  borrow  money 
outside  of  Canada.  This  redressed  the  adverse  bal- 
ance of  trade  and  avoided  gold  exports.  .Arrange- 
ments were  made  with  the  British  Treasur>-  under 
which  it  loaned  money  to  Canada — at  the  same  rate 
as  it  borrowed  on  its  own  account — money  for  the  ex- 
penditure that  Canada  would  require  for  carrying  on 
the  war.  These  borrowings  and  our  borrowings  in 
New  York  had  prevented  gold  exports  from  Canada. 

During  the  past  five  months  Canada  had  secured  a 
favourable  balance  of  trade  of  $36,000,000.  Suppose 
this  continued,  what  would  be  the  result  We  would 
have  money  to  invest.  In  other  words,  the  time  was 
now  come  when  Canada  would  be  able  to  finance  her 
own  war  expenditures. 

A  Canadian  War  Loan 

"After  this  crop  movement  is  over,"  Hon.  Mr. 
WHiite  said,  "We  shall  consider  the  question  of  a  do- 
mestic, national,  patriotic  war  loan  in  Canada ;  money 
to  be  spent  in  Canada  for  the  equipment  and  the  main- 
taining of  Canada's  troops,  which  we  shall  continue 
to  send  forward  in  ever  increasing  numbers.  State- 
ments in  the  press,  that  a  loan  of  $150,000,000  will  be 
put  on,  have  no  foundation  in  truth.  There  will  be  no 
necessity  for  putting  on  a  loan  of  $150,000,000  at  any 
one  time.  Whatever  will  be  done  will  be  done  at  the 
right  time,  having  regard  to  the  conditions  prevailing 
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in  Canada,  and  for  such  moderate  amounts  as  the  situ- 
ation may  warrant.  At  the  present  time  I  am  happy 
to  say  that  at  no  time  during  my  term  of  office,  or,  I 
beheve,  during  Canada's  history,  has  Canada's  ready 
cash  situation  been  better  than  it  is  at  this  moment." 

After  the  strain  of  the  crop  movement,  Hon.  Mr. 
White  beUeved,  the  people  of  Canada  would  respond 
to  an  invitation  to  subscribe  patriotically  towards  a 
domestic  Canadian  war  loan  and  they  would  be  given 
the  opportunity  on  terms  that  would  be  equitable  and 
fair  to  every  one  in  Canada. 


"To  my  mind  there  is  something  absolutely  revolt- 
ing in  the  idea  of  anybody  making  profits  out  of  the 
nation's  agony."  These  words  of  the  Chairman  of 
the  Steel  Company  of  Scotland  are  quoted  by  The 
Ottawa  Citizen  in  an  article  dealing  with  war  profits 
in  Canada,  and  particularly  with  the  operations  car- 
ried on  under  the  direction  of  the  Dominion  Shell 
Committee.  What  of  these  charges,  if  true?  Singular 
that  there  should  have  been  discussion  over  the  pro- 
priety of  singing  "O  Lord,  our  God,  arise,  Scatter  our 

enemies !" 

n         *         * 

In  Rama  was  there  a  voice  heard,  lamenta- 
tion, and  weeping,  and  great  mourning,   Rachael 
weeping  for  her  children,  and  would  not  be  com- 
forted, because  they  are  not. — Matthew,  2,  18. 
We  might  substitute  the  word  Canada  for  Rama, 
and  the  names  of  countless  British  mothers  for  Rach- 
ael, and  find  herein  a  verse  aptly  descriptive  of  one 
side  of  the  war.    A  verse  descriptive  of  the  other  side 
has  never  been  penned.     To  find  words  applicable  to 
those  who  are  sucking  the  Empire's  life-blood  in  the 
mishandling  and   abuse  of   war   contracts   would   tax 
the  ingenuity  of  Satan  or  his  friend  the  Kaiser. 

♦  *       * 

Ford  says  Canadians  must  buy  his  cars.  Dear 
reader,  if  you  have  the  price,  buy  some  other  car — or 

walk. 

♦  *       * 

Does  the  western  farmer  really  want  free  wheat, 
or  is  it  Jim  Hill  that  is  behind  the  agitation?  Wheie 
did  the  money  come  from  that  financed  more  than 
one  deputation  to  Ottawa?  The  other  day  a  friend 
of  mine  asked  one  of  the  delegates  who  paid  his  ex- 
penses. The  reply  was  that  he  did  not  know  or  care, 
that  he  was  paid  so  much  a  day  and  expenses.  The 
western  farmer  is  better  without  free  wheat  if  he  only 
knew  it. 

Jim  Hill,  as  we  all  know,  is  a  Canadian — I  mean 
Canadian-born.  Some  ten  years  ago  when  thousands 
of  U.  S.  farmers  were  leaving  the  several  States 
through  which  Jim  Hill's  lines  run,  for  the  Canadian 
prairies,  in  an  address  to  the  St.  Paul  Chamber  of 
Commerce,  he  made  the  statement  that  the  Canadian 
West  would  never  grow  wheat;  that  it  was  but  a 
frozen  waste,  fit  only  for  convicts  and  fur-bearing 
animals.  But  the  United  Statesers  knew  better,  and 
the  movement  north  continued  in  increasing  num- 
bers.    About  this  time  Jim   Hill  changed  his  tactics 


and  began  to  build  branch  lines  to  the  Canadian  bor- 
der.    He  now  wants  business  for  these  lines. 


Have  you  been  made  an  Honorary  Colonel  yet? 
This  does  not  refer  to  you,  but  let  me  give  you  a 
pointer — the  less  one  deserves  the  title  the  surer  he 
is  of  getting  it. 

*  *  :|c 

Speaking  of  honorary  colonels,  there  is  a  recent 
story  told  of  a  certain  honorary  colonel  from  Toronto 
who  by  some  means  found  his  way  into  the  British 
lines  in  France,  and  in  the  uniform  of  a  Staflf  Officer. 
Not  many  hours  passed  before  he  was  questioned  by 
a  British  officer  as  to  his  status,  etc.  Unable  to  give 
a  satisfactory  account  of  himself  he  was  ordered  by 
this  officer  to  remove  his  uniform  and  leave  the  lines. 


Major-General  Sir  Sam  Hughes  .said  in  Toronto 
last  week  that  he  did  not  believe  in  compulsory  ser- 
vice, but  in  universal  training.  If  Sam  had  not  been 
a  great  soldier,  he  might  have  been  a  great  diploma't. 
Je  ne   le  pense  pas. 


We  wonder  if  Sam  Hughes'  "wind"  would  last 
him  out  the  ninety  miles  from  Niagara-on-the-Lake 
to  Toronto ! 

*       *       * 

President  Wilson  to  the  Kaiser — after  having  been 
kicked  for  the  'teenth  time :  "I  hope,  Sir,  you  will 
be  able  to  explain  this  satisfactorily." 


When  you  are  next  offered  German  goods,  be  it 
to-morrow  or  fifty  years  hence,  remember  the  foul 
murder  of  Nurse  Cavell  by  German  officers.  The  un- 
civilized American  red  indian  at  his  worst  would  not 
have  been  guilty  of  such  a  crime.  No,  dear  reader,  the 
United  States  made  no  protest! 


The  Australian  Government  has  pledged  itself  for 
good  against  articles  of  German  manufacture.  Doubt- 
less this  will  be  followed  by  a  readjustment  of  import 
duties.  The  while  German  firms  are  bidding  on  the 
construction  of  radial  brick  chimneys  and  other  busi- 
ness in  Canada  (vide  last  issue).  And  there  is  a  fac- 
tion in  the  Toronto  City  Council  disposed  to  consider 
a  literal  interpretation  of  "Love  your  enemies."  May 
we  do  unto  the  Germans  as  they  have  done  unto  us — 
only  may  we  do  it  first  in  future. 


The  astounding  suggestion  is  made  that  Peary  was 
thirty  miles  away  from  the  North  Pole  when  he 
reached  it.    See  Cook  smiling. 


When  shall  we  have  the  next  instalment  of  that 
fascinating  serial  "Too  Proud  to  Fight?" 


It  is  reported  that  Chatham  is  to  have  a  million- 
dollar  beet  sugar  factory,  employing  upwards  of 
three  hundred  men  in  the  busy  season.  A  timely  an- 
nouncement.    Hard  to  beet,  in  fact. 
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We  don't  want  free  wheat:  we  want  our  own  in- 
dustries developed,  etc. 


Municipalities  who  desire  an  easy  and  inexpensive 
road  to  a  reputation  ior  j^^ood  works  might  "donate" 
machine  guns. 

«        >K        * 

The  incorporators  of  a  newly-organized  house- 
wrecking  concern  at  Toronto  are  Aaron  Stein,  Wil- 
liam Fink,  Samuel  Floderwasser,  Solomon  Eknowitz, 
Abraham  Litovitz,  David  Ochekowsky,  and  Eiser 
Reitapple.  If  house-wrecking  gave  out  they  might 
try  jaw-breaking. 

*       *       * 

That  talk  about  constructional  operations  in  win- 
ter is  staged  at  the  right  moment,  if  any  confidence 
can  be  placed  in  the  weather  prophet  of  Paris  who 
has  staked  his  reputation  on  the  forecast  that  winters 
will  be  unusually  cold  for  twenty-six  years. 


I  read  in  a  New  York  paper  the  other  day  that 
Frank  Skinner,  the  New  York  City  Consulting  En- 
gineer, had  just  returned  from  a  five  months'  tour  of 
London,  Paris,  and  Le  Havre,  in  the  course  of  which 
he  secured  orders  from  the  Belgian  Government  for 
several  hundred  portable  interlocking  steel  iiouses,  to 
be  manufactured  in  the  States,  and  also  got  a  British 
contract  for  steel  piles  for  protecting  military  trenches. 
Doesn't  this  sound  like  "Wake  up,  Canada!"?  For 
goodness  sake,  put  a  business  man  at  the  head  of  the 
I)ei)artment  of  Trade  and  Commerce. 


It  is  reported  from  Ottawa  that  the  Minister  of 
Public  Works,  Bob  Rogers,  and  General  Sam  Hughes 
are  not  on  peace  terms.  The  Honorable  Robert 
Rogers  is  the  type  of  politician  this  country  would 

be  well  rid  of. 

*       *       * 

It  now  looks  as  if  Sir  Robert  Borden  has  trouble 
un  his  hands  in  connection  with  his  Shell  Committee. 
It  is  surprising  that  exception  was  not  taken  months 
ago  to  the  personnel  of  this  Committee,  which  is  made 
up  as  follows : 

Brig. -Gen.   A.   Bertram, 

Bertram  &  Sons,  Machinists,  Dundas,  Ont. 

Honorary  Col.  T.  Cantley, 

Nova  Scotia  Steel  &  Iron  Co. 

Honorary  Lt.-Col.  G.  W.  Watts, 
Canada  Foundry  Co.,  Toronto. 

Brig.-Gen.  T.  Benson. 

Lt.-Col.  C.  Greville   Harston. 

Lt.-Col.  F.  D.  Lafferty,  R.  C.  A. 

Honorary  Col.   D.   Carnegie,  M.Inst.C.E. 

Mr.  E.  Carnegie. 

Mr.  J.  W.  Borden. 

With  the  exception  of  the  first  three  mentioned 
all  are  em])loyees  of  the  Government.  Imagine  a 
meeting  of  this  Committee  accepting  orders  from 
themselves. 


The  Kaiser's  birthday  will  soon  be  here  and  we 
autici()ate  the  United  States  will  again  cable  the 
Kaiser  its  congratulations. 

"Commentator" 


The  War  and  Its  Relation  to  Engineering  Work 

By  R.  O.  Wynne-Robert** 

m  m  7HILST  engineers  take  a  prominent  part  in 
^^^  the  war,  both  on  the  field  and  in  the  fac- 
T  T  tory,  building  for  and  operating  in  the  air, 
and  under  the  sea,  devoting  their  brains, 
their  energies  and  their  lives  to  the  cause  of  their 
country,  there  still  remains  to  them  a  most  important 
function — the  engineers  not  engaged  in  military  duties 
must  also  do  their  share  in  maintaining  the  ordinary 
life  of  their  nation.  The  people  cannot  abandon  them- 
selves entirely  to  war  and  its  devastating  operations. 
Millions  of  men  will  fight,  but  there  must  be  many 
more  millions  required  to  maintain  them  on  the  bat- 
tlefields of  Europe ;  and  furthermore,  ordinary  busi- 
ness of  peace-time  must  be  kept  going,  even  if  it  can 
only  be  done  in  a  perfunctory  manner. 

During  the  war,  and  after  peace  is  declared,  there 
are,  or  will  be,  new  conditions  created,  new  ideas  de- 
veloped and  new  duties  and  responsibilities  imposed. 
The  present  war  has  already  been  productive  of  these 
changes  to  an  extent  far  exceeding  our  anticipations 

The  long  period  of  peace  among  the  great  nations 
has  given  ample  opportunities  for  a  tremendous  ex- 
pansion of  commerce  in  and  between  all  countries. 
This  has  made  the  nations  interdependent  for  raw 
materials,  commodities  and  service. 

Few  realized  the  close  relations  which  existed  be- 
tween the  various  peoples  of  the  earth  until  the 
European  war  was  declared,  and  then  there  was  con- 
sternation, financial  chaos,  and  commercial  disruption 
surpassing  anything  that  the  most  prescient  men  ever 
prophesied.  Business,  for  a  while,  was  completely 
dislocated  by  the  absence  of  international  and  even 
national  confidence,  factories  were  closed,  public  works 
suspended,  and  thousands  of  work  people  were  thrown 
out  of  employment.  Certain  supplies  were  suddenly 
cut  off,  and  as  the  war  burst  on  the  world  like  a  bolt 
from  the  blue  there  was  no  time  to  accumulate  a  stock 
of  them.    The  prospects  were  dismal. 

By  years  of  concentration  on  the  manufacture  of 
chemical  products  and  other  commodities,  and  by 
world-wide  organization  of  banks,  shipping  and  mer- 
chants, Germany  and  Austria  had  been  able  eflfectually 
to  compete  with  other  countries.  They  had  secured 
customers  everywhere,  and  being  able  by  syndication, 
co-operation,  and  concentration  to  produce  goods  at  a 
lower  price  than  was  profitable  in  Britain  and  .\merica. 
those  and  other  countries  were  to  a  great  extent  de- 
pendent on  Germany  and  Austria  for  many  things. 
German  chemicals,  electrical  equipment,  and  glass- 
ware, for  example,  were  virtually  monopolies ;  conse- 
quently at  the  beating  of  the  war  drum  and  the  call  of 
the  bugle  these  supplies  ceased,  and  the  customers 
were  thrown  on  their  own  resources.  The  disturbance 
of  business  has  undoubtedly  been  disastrous,  but  the 
lesson  will  bear  fruit  in  abundance.  •  Engineers,  chem- 
ists, metallurgists,  geologists  and  scientists  of  all 
classes  were  suddenly  requisitioned  to  find  a  way  out 
of  the  dilemma.  Drugs,  chemicals  and  appliances 
were  needed  for  the  army  and  navy.  Dyes  were  ur- 
gently wanted  for  commercial  use;  mantles  for  gas 
lighting  and  countless  other  articles  were  absolutely 
necessary  for  the  conduct  of  the  war  and  the  continu- 
ation of  ordinary  human  activities. 

The  abstract  science  of  mathematicians,  the  syn- 
thetic abilities  of  chemists,  the  researches  of  geolo- 
gists, the  investigations  and  experiments  of  metallur- 
gists, the  microscopic  studies  of  bacteriologists,  and 
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the  efforts  of  all,  were  called  upon  to  evolve  a  way  of 
satisfying-  our  present-day  requirements.  Twelve 
months  and  more  have  passed  by,  and  much  has  been 
accomplished,  but  the  gap  is  not  yet  filled. 

Raw  materials  which  formerly  were  inadequately 
utilized  now  receive  more  attention.  Gas-tar,  for  ex- 
ample, which  was  used  as  fuel  in  the  United  States, 
now  is  distilled,  and  the  multitude  of  dyes,  drugs,  ex- 
plosives, ingredients,  disinfectants,  preservatives,  etc., 
are  extracted.  The  British  formerly  shipped  enormous 
quantities  of  tar  and  other  by-products  to  Germany, 
where  they  were  converted  into  something  else  and 
re-shipped  to  Britain  and  elsewhere,  but  with  the  aid 
of  the  Government  a  national  co-operative  industry 
has  been  started,  and  scientists  of  repute  are  engaged 
to  conduct  researches.  Special  glassware,  heat  test- 
ing- cones,  firebricks  for  intense  heat,  electric  equip- 
ments, and  many  other  things,  are  now  being  made  in 
America  and  Britain,  and  these  are  stated  to  be  even 
superior  to  the  German  productions,  which  prior  to 
the  war  were  considered  unsurpassable.  Denatured 
alcohol  and  other  Hquid  fuels  are  now  often  used  in- 
stead of  gasoline.  Enough  has  been  stated  to  show- 
that  the  war  has  awakened  the  nations,  and  they  are 
calling:  for  independence  in  the  matter  of  supplies. 
Canada  can  do  much  in  this  direction.  We  have  waste 
wood  and  timber  and  straws  which  are  burned  in 
enormous  quantities.  The  manufacture  of  liquid  and 
solid  alcohol  for  power,  paper  for  building,  etc.,  cord- 
age, sacks,  etc.,  sugar,  terra-cotta, enamelled  bricks  and 
tiles,  are  a-waiting  Canadian  engineering  and  scien- 
tific skill.  We  have  abundant  water  powers  for  hydro- 
electric schemes  to  manufacture  nitrate  from  the  air. 

During  the  war  engineers,  who  are  not  engaged  in 
the  production  of  munitions,  need  not  twiddle  their 
thumbs  and  wait  patiently  until  the  tide  turns:  Can- 
ada needs  the  full  development  of  her  resources,  and 
it  is  in  times  of  suspense  like  the  present  that  much 
can  be  done. 

Ordinary  business  for  engineers  is  quiet  even  in 
neutral  countries.  In  fact,  the  European  conflict  has 
stagnated  almost  every  enterprise  throughout  the 
world. 

After  the  war,  when  the  finances  of  the  countries 
have  been  more  or  less  re-established,  it  is  reasonable 
to  assume — or.  at  any  rate,  to  hope — that  engineering 
activities  will  be  resumed  and  that  the  arrears  and 
losses  due  to  the  period  of  the  war  and  the  depression 
will  in  time  be  adjusted. 

There  will  also  be  the  stupendous  work  of  recon- 
struction in  the  devastated  countries.  War  has  al- 
ways meant  destruction.  War  is  hell,  said  President 
Grant ;  but  no  war  has  wrought  destruction  on  such  a 
gigantic  scale  as  the  present  one.  Scores  of  Belgian 
and  Polish  towns,  and  hundreds  of  villag:es,  have  been 
swept  out  of  existence.  French,  Belgian,  Serbian, 
Austrian  and  Russian  communities  have  been  scarred, 
scorched,  and  scourged  by  the  war. 

All  these  will  need  rehabilitation  in  some  way.  The 
task  seems  almost  hopelessly  stupendous,  and  we  can 
hardly  expect  anything  more  than  a  gradual  rebuild- 
ing of  the  homes,  communities,  and  industries.  But 
it  will  doubtless  be  unwise  to  reconstruct  on  the  ruins 
of  the  old :  the  sites  must  assuredly  be  unhealthy,  and, 
moreover,  advantage  will  probably  be  taken  of  the 
opportunity  to  rebuild  on  some  precoiiceived  lines  of 
town  planning-. 

Consequently  the  new  towns  and  villages  may  rise 
on  new  locations,  and  this  may  cause  some  trouble : 


the  values  of  old  properties  will  disappear,  owners  will 
suffer,  old  associations  will  be  lost,  and  everything  will 
be  strange.  Napoleon,  however,  effected  similar 
changes  in  Paris,  and  Hausman  transformed  the  city 
— with  the  result  that  the  city  benefited  immensely 
by  the  enforced  improvement. 

Buildings  will  be  erected,  roads  constructed,  and 
sanitary  works  provided — in  short,  new  towns  on  mod- 
ern lines  will  rise  like  Sphinx  of  old  out  of  the  ashes 
of  the  destroyed  homes. 

This  will  create  work  for  engineers,  architects, 
builders,  and  contractors;  and  as  the  conditions  will 
demand  the  adoption  of  expeditious  and  economical 
methods  of  construction,  there  is  room  to  expect  that 
Canadian  and  American  ideas  will  be  adopted. 

Further,  at  the  close  of  the  war  some  countries  will 
be  opened  to  enterprise,  and  there  will  be  scope  for 
public  undertakings  of  different  kinds. 


Reinforced  Concrete  Sewers 

THE   results   of  tests   recently   made   upon   rein- 
forced concrete  pipe  for  sewers  by  Mr.  A.  T. 
Goldbeck,  Assistant  Engineer  of  the  Testing 
Eaboratory,  Bureau  of  Surveys,  Philadelphia, 
are  described  in  a  paper  presented  to  the  American 
Concrete  Institute.     The  author's  conclusions  are  as 
follows : — 

1.  Reinforced  concrete  pipe,  when  properly  made  and 
properly  cured,  is  very  satisfactory  for  the  construction  of 
sewers. 

3.  The  use  of  a  concrete  cradle  greatly  increases  the 
stiffness  of  the  pipe,  and  raises  the  load  under  which  initial 
cracking  takes   place. 

.'i.  For  sections  of  the  size  tested  and  for  smaller  sec- 
tions, the  placing  of  the  reinforcing  near  the  inner  face 
throughout  the  entire   circumference  seems  to  be  justified. 

4.  The  matter  of  curing  should  be  very  carefully  con- 
trolled, as  much  stronger  pipe  will  result  if  care  is  taken 
to  keep  them  thoroughly  wet,  preferably  for  a  period  of 
two  weeks. 

Finally,  the  manufacture  of  concrete  pipe  should  be 
much  superior  to  that  of  ordinary  construction.  Not  only 
should  the  quality  of  the  available  material  be  carefully  in- 
vestigated, but  density  tests  should  be  made  in  order  to  com- 
bine these  materials  in  such  proportions  as  to  produce  the 
densest  possible  concrete.  Density  and  elastic  strength  are 
absolutely  necessary  for  good  concrete  sewer  construction. 


The  United  States  Government  is  considering  a 
series  of  road  experiments,  the  results  of  which  are 
to  be  used  to  determine  an  engineering  formula  for 
vehicle  taxation,  based  on  the  road  destructive  effect 
of  all  types  of  vehicles.  The  aim  is  to  obtain  a  uni- 
versal formula  on  which  to  base  taxation,  that  a  uni- 
form tax  may  be  established,  each  vehicle  being  levied 
so  much  per  year  according  to  the  amount  of  damage, 
i.e.,  road  wear,  it  causes,  so  that  sufficient  money  will 
be  available  to  build  highways  of  the  standard  now 
required  by  the  newer  and  faster  traffic. 


A  wire  brush  provided  with  a  suitable  shank  and 
operated  by  an  electric  drill  is  said  to  be  a  cheap  and 
very  effective  tool  for  cleaning  concrete  and  stone 
surfaces.  It  is  probable  that  this  would  be  an  effective 
device  for  cleaning  forms. 
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A  Review  of  Recent  Progress  in   Municipal 

Engineering  Practice 

By  the  London  (Eng.)  Correspondent  of  The  Contract  Record. 


MUNICIPAL  en},nneerinp  may  be  said  to  have 
prematurely  decreased  during  the  first  week 
of  August  of  last  year.  Great  things  were 
expected  of  it,  for  meetings  and  conferences 
and  trials  galore  had  been  projected,  and  numberless 
were  the  schemes  whose  first  sod  would  have  been 
turned  or  completion  certificate  signed,  sealed  and 
duly  accredited  ere  now.  Rut  since  that  fated  August 
a  state  of  "hanging  up"  has  prevailed.  In  the  earlier 
days  of  the  catastrophe  which  has  overtaken  the  civi- 
lised world  there  was  much  talk  of  "business  as  usual" 
as  regards  public  utility  schemes.  The  country  had 
to  be  kept  going.  There  were  big  liabilities  to  meet, 
including  (as  it  has  turned  out)  a  War  Bill  of  three 
million  pounds  a  day.  Work  must  be  found  for  all ; 
and  tlie  local  Government  Bcjard  held  an  unprece- 
dented number  of  preliminary  inquiries.  Then  reac- 
tion set  in,  and  schemes  were  abandoned  in  every  di- 
rection. There  was  other  work  for  the  manhood  of 
the  nation  to  do,  and  the  services  of  those  who  were 
unfitted  for  the  fighting  line  were  requisitioned  in 
works  of  defence  and  in  the  manufacture  and  trans- 
port of  munitions.  Labour  has,  in  a  way,  come  into 
its  own,  its  scarcity  having  placed  it  at  a  premium; 
and  it  has  been  recognised  that  the  accumulated  dol- 
lars of  even  a  multi-millionaire  are  powerless  to  so 
much  as  pick  up  a  spade  or  shovel — much  less  to 
wield  one.  Wisdom  or  unwisdom,  this  wholesale 
abandonment  of  schemes  has  been  forced  upon  the 
Government,  and  public  work  (except  that  of  a  mili- 
tary nature)  lies  in  a  condition  of  suspended  anima- 
tion. The  record  with  which  one  has  to  deal  is  a 
slim  one. 

Housing  and  Town  Planning 

Towards  the  end  of  last  year  was  issued  "The  Re- 
port of  the  Committee  appointed  by  the  President  of 
the  Board  of  Agriculture  and  Fisheries  to  consider 
and  advise  the  Board  on  Plans,  Models,  Specifica- 
tions and  Methods  of  Construction  for  Rural  Cottages 
and  Outbuildings."  The  publication  was  not  nearly 
so  formidable  as  its  title,  and  contained  much  useful 
(and  much  trivial)  information  on  cottage  buildings. 
An  experiment  in  furnished  houses  for  the  lower 
class  of  workers  (which  possesses  no  furniture)  is  to 
be  undertaken  in  Manchester,  a  scheme  having  been 
approved  by  the  Corporation,  and  it  will  be  interest- 
ing to  watch  developments.  Each  house  will  have 
three  independent  living  rooms,  and  the  furniture  will 
be  mostly  of  the  fixed  type — a  wise  precaution.  The 
scheme  is  possibly  in  the  "hung-up"  stage  now.  Town 
planning  has  been  in  evidence  mostly  in  the  way  of 
conferences,  notably  tho.se  held  at  Cheltenham  and 
Liverpool.  At  the  former,  a  most  valuable  collection 
of  town  plans — from  all  parts  of  the  world — was  ex- 
hibited. The  Government's  Bill  for  providing  three 
millions  of  money  to  meet  to  some  extent  the  defi- 
ciency in  rural  housing  accommodation  is  necessarily 
among  the  "hung-ups." 

Road  Board  Report 

The  report  of  the  Road  Board,  which  is  issued 
annuallv,  is  not  a  technical  document,  and  the  last 
issue  (that  for  1914)  contains  very  little  that  would 


interest  Canadian  readers.  It  deals  in  the  main  with 
the  financial  and  administrative  pha.scs  of  highway 
development,  the  amount  available  for  loans,  the  pur- 
poses of  grants  and  loans  and  so  forth.  There  is,  how- 
ever, one  paragrai)h  which  may  be  quoted,  setting  out 
clearly  as  it  does  the  policy  of  the  Board  in  assisting 
local  authorities.  Says  the  report:  "The  experience 
hitherto  gained  by  the  Board  as  to  the  views  and  re- 
quirements of  highway  authorities,  and  as  to  the  con- 
dition and  needs  of  roads  throughout  the  country,  has 
confirmed  them  in  the  opinion  expressed  in  previous 
reports,  that  the  most  pressing  and  most  universal 
need  is  the  strengthening  and  improvement  of  the 
crusts  (which  include  foundations  as  well  as  surface 
coatings)  of  existing  roads.  In  a  few  districts  im- 
portant roads  are  so  narrow  that  they  need  widening 
before  any  other  improvement  is  attempted,  and  these 
cases  are  specially  dealt  with  as  applications  are  sub- 
mitted to  the  Board ;  but  the  general  need  of  most 
rural  and  inter-urban  roads  is  that  they  should  be 
made  as  rapidly  as  possible  fit  to  carry  the  increasing 
motor  traffic  .satisfactorily  to  the  road  user,  and  with- 
out undue  deterioration  of  the  road  surface.  This  is 
the  view  almost  universally  expressed  by  the  repre- 
sentatives of  highway  authorities  in  charge  of  rural 
and  inter-urban  roads.  Consequently,  the  board  have 
concentrated  their  efforts  towards  the  improvement  of 
road  crusts,  and  after  the  important  roads  requiring 
this  kind  of  improvement  have  been  dealt  with,  they 
will  be  able  to  assist  more  freely  than  they  have 
hitherto  done  other  kinds  of  road  improvement." 
Works  of  reconstruction  were  until  quite  recently  re- 
ceiving their  share  of  the  Board's  attention,  and  were 
being  undertaken  as  funds  allowed;  but  works  in 
widening  received  but  scant  shrift,  the  Board  being 
rightly  of  the  opinion  that  their  more  important  duty 
is  to  render  the  roads  of  the  country  fit  to  carry  the 
traffic  placed  upon  them.  So  far  as  local  authorities 
are  concerned,  the  Road  Board  practically  put  their 
shutters  up  when  the  war  assumed  serious  propor- 
tions, and  the  Government  has  now  retorted  by  draw- 
ing down  the  blinds  of  the  Board  and  annexing  its 
carefully  hoarded  funds.  Whether  the  Board  will  ever 
be  resuscitated  in  its  erstwhile  form  is  a  matter  of 
doubt. 

Road  Classification  and  Census 

Some  years  ago,  a  Mr.  Walton  Maughan,  District 
Surveyor  under  the  Warwickshire  County  Council, 
prepared  an  elaborate  scheme  of  road  statistics  and 
traffic  census  extending  over  the  whole  of  England. 
As  the  writer  said,  when  noticing  this  scheme  in  1911, 
"much  has  been  written  about  the  necessity  for  the 
classification  and  standardisation  of  roads  and  road 
materials,  and  but  few  people  seem  to  have  been 
aware  that  here,  approaching  absolute  completion,  are 
statistics  and  other  information  readv  to  hand."  These 
remarks  had  much  more  pertinence  when  the  Road 
Board  started  their  scheme  of  classification,  and  it 
seemed  a  pity  that  the  valuable  information  acquired 
by  Mr.  Maughan  at  great  personal  expense  could  not 
have  been  made  use  of.  As  it  is.  the  traffic  census  (a 
preliminary  to  classification)  of  the  Board  has  been 
abandoned,  owing  to  the  war,  and  what  has  been  done 
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will  have  to  be  done  over  again.  Classification  of  some 
sort  will  be  found  imperative  if  the  system  of  grants 
comes  again  into  operation — imperative,  that  is,  if  the 
grants  are  to  be  distributed  equitably. 

Trials  and  Experiments 

Two  items  falling  under  this  head  call  for  notice. 
The  first  is  what  is  known  as  the  Scottish  trials.  In 
these  certain  definite  specifications  and  conditions 
have  been  prepared,  and  experimental  road  lengths 
laid  down  in  a  number  of  districts  in  Scotland,  in  situ- 
ations where  traffic  is  fairly  comparable.  The  trial 
lengths  in  each  case  are  eight  in  number,  and  are 
shortly  as  follows:  (1)  Ordinary  water-bound  maca- 
dam with  metal  as  generally  used  in  the  locality — pre- 
ferably whinstone.  (2)  The  same  surface  tarred  with 
distilled  tar  to  Road  Board  specification.  (3)  Maca- 
dam, 3  in.  thick,  grouted  with  a  mixture  of  pitch  and 
sand.  (4)  Macadam,  3  in.  thick,  grouted  with  pitch 
alone.  (5)  The  same  surface  sealed  with  prepared . 
bituminous  mixture.  (6)  Macadam  superimposed  upon 
and  rolled  into  a  layer  of  tarred  chippings,  then 
grouted  and  surface  sealed  with  prepared  bituminous 
mixture.  (7)  Tar-macadam — i.e.,  tarred  material — 
surface  sealed  with  distilled  tar.  (8)  The  same  sur- 
face sealed  with  prepared  bituminous  mixture.  Other 
forms  of  construction  are  not  excluded,  so  long  as 
their  cost  does  not  exceed  2/6  per  square  yard.  As 
will  be  seen  the  experiments  are  practically  confined 
to  various  forms  of  tar  macadam  and  pitch  grouting, 
but  they  will  do  nothing  towards  settling  the  contro- 
versy ranging  round  the  use  of  slag,  granite  and  lime- 
stone. Still,  there  is  not  perhaps  very  much  in  the 
arguments  advanced  for  and  against  the  use  of  these 
three  materials,  the  binder  being  after  all  the  impor- 
tant factor. 

Reinforced  Concrete  Road  Experiments 

Much  greater  interest  attaches  to  the  experiments 
in  reinforced  road  construction  which  are.  being  car- 
ried out  by  Mr.  H.  T.  Chapman,  the  county  surveyor 
of  Kent,  but  little  need  be  said  on  these  as  reference 
has  already  been  made  to  them  in  the  Contract  Re- 
cord (January  27,  1915)  and  there  is  nothing  to  report 
to  date.  As  was  then  said,  it  is  a  pity  that  one  of  the 
experimental  lengths  was  not  laid  in  jilain  concrete. 
The  steel  reinforcement  of  road  foundations  is  making 
but  slow  progress,  and  no  authoritative  pronounce- 
ments upon  it  have  yet  been  made.  It  is  certain  that, 
where  modern  heavy  traffic  has  to  be  provided  for,  the 
old  6  in.  foundation  of  plain  concrete  is  insufficient. 
Two  alternatives  present  themselves — increased  thick- 
ness and  reinforcement,  and  trials  regarding  the  re- 
spective merits  of  these  need  undertaking. 

Training  of  Highway  Engineers 

There  was  a  touch  of  humour  in  the  report  of  the 
Institution  of  Municipal  and  County  Engineers  to  the 
efTect  that  they  had  decided  to  adopt  "a  special  exam- 
ination for  county  and  highway  engineering."  The 
press  recorded  it  as  "a  matter  for  congratulation," 
quite  overlooking  the  fact  that  such  an  examination 
had  been  held  in  England  for  years  by  the  Institution 
of  Municipal  Engineers.  The  Institution  of  Civil  En- 
gineers issued  a  report  on  the  practical  training  of 
engineers  who  might  seek  admission  to  their  body,  but 
as  only  those  who  have  been  articled  to  a  member  can 
gain  admittance  the  report  is  practically  valueless. 
Mr.  J.  A.  Brodie,  city  surveyor  of  Liverpool,  put  the 
whole  matter  very  pertinently  when  he  said  "I  want 


a  good  standard  of  engineering  education.  If  you  give 
me  a  man  who  has  worked  in  the  office  and  on  the 
work,  and  educated  himself  up  to  the  same  standard 
as  he  gets  in  the  university,  I  will  take  him  every 
time  in  preference  to  the  university  man."  As  is 
known,  the  examinations  of  the  Institution  of  Civil 
Engineers  are  purely  academic. 

Sewage  Disposal  by  Dilution 

Among  the  important  events  which  have  marked 
progress  in  sewage  disposal  is  the  issue  of  the  final  re- 
port of  the  Metropolitan  Sewerage  Commission  of 
New  York.  After  the  most  patient  and  thorough  in- 
vestigation the  Commission  arrived  at  the  opinion  that 
the  sewage  of  New  York  could  be  effectually  treated 
by  dilution  in  the  waters  of  the  harbour  and  bay  if  a 
certain  proportion  of  the  impurities  were  first  re- 
moved. The  solids  in  suspension,  removed,  it  was 
felt  that  the  liquid  residue  could  be  dealt  with  by  dilu- 
tion without  causing  a  nuisance.  This  utilisation  of 
the  dilution  process  would  mean  to  countless  districts 
an  enormous  reduction  in  expense,  and  with  such  a 
weight  of  authority  to  back  it  an  impetus  will  be  given 
to  its  more  general  adoption.  Improved  methods  of 
tank  treatment  must  necessarily  follow,  and  much  has 
been  done  recently  by  both  manufacturers  and  en- 
gineers. The  great  objects  to  be  served  by  tank  treat- 
ment are  maximum  efficiency  in  the  removal  of  solids 
in  suspension  and  the  discharge  of  a  sludge  effluent  as 
free  from  smell  and  from  gas — generating  properties 
as  is  possible.  There  are  several  tanks  now  in  use 
which  have  gone  far  in  these  directions. 

The  Oxidation  of  Sewage 

It  is  held  in  many  quarters  that  present-day  meth- 
ods of  purification  represent  the  final  solution  of  the 
question,  and  that  all  that  is  required  now  is  the  per- 
fecting of  plants  and  processes.  The  expression  of 
such  opinions  is  regrettable  as  likely  to  have  a  malign 
influence  upon  much  of  the  pioneer  work  now  being 
carried  on.  The  aeration  process,  which  is  essentially 
a  highly  intensified  bacterial  action,  falls  under  this 
heading  of  "pioneer  work,"  and  its  advantages  have 
been  summarised  as  follows:  (1)  Improved  sanitary 
conditions,  by  reason  of  freedom  from  nuisance  either 
from  smell  or  ofTensive  sludge,  and  the  elimination  of 
the  flv  trouble  connected  with  certain  types  of  filters. 
(2)  More  perfectly  oxidised  effluents,  saturated  with 
dissolved  oxygen  and  with  an  abnormally  low  free 
ammonia  content.  (3)  The  production  of  a  sludge 
which  can  be  readily  dealt  with,  and  which,  by  reason 
of  its  high  nitrogen  content,  is  a  valuable  fertiliser. 
(4)  Greater  freedom  of  choice  of  outfall  site  on  ac- 
count of  the  very  considerable  reduction  in  area  of 
works  required.  (5)  Greatly  reduced  capital  cost.  It 
is  impossible,  within  reasonable  limits,  to  describe  the 
process,  and  readers  must  be  referred  to  the  paper 
read  by  Mr.  Edward  Ardern  at  the  last  Annual  Gen- 
eral Meeting  of  the  Association  of  Managers  of  Sew- 
age Disposal  Works.  It  is  scarcely  necessary  to  add 
that  the  process  would  require  closer  scientific  control 
than  is  now  exercised  at  the  average  works. 

Sludge  Disposal 

Sludge  disposal  was  one  of  the  subjects  which  re- 
ceived the  attention  of  Mr.  John  D.  Watson,  engineer 
to  the  Birmingham,  Tame  and  Rea  district  Drainage 
Board,  when  delivering  his  inaugural  address  as  presi- 
dent of  the  Institute  of  Sanitary  Engineers.  He  dealt 
somewhat  fully  with  the  Dickson  process  (in  use  at 
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The    Simplex     Patent 
Rectangular  Sprinkler. 


The  machine  is  constructed  to  travel  on  rails  (B)  fixed  to  the  feed  channel  (A).  The  carriage  is  mounted 
on  four  wheels,  which  carry  the  whole  of  the  machine,  the  power  to  propel  backwards  and  forwards  being  ob- 
tained by  passing  the  liquid  through  syphons  (C)  into  troughs  (D),  and  then  on  to  the  water  wheels  (E)  which 
revolve  and  transmit  the  motion  by  a  roller  chain  on  to  the  countershaft  (F)  fixed  on  top  of  carriage,  and  from 
here  by  means  of  two  pairs  of  bevel  wheels  to  the  main  axle  (G).  The  reversing  is  accomplished  by  means  of 
rocking  lever  (H)  coming  into  contact  with  buffers  (I)  fixed  at  each  end  of  the  machine's  travel.  This  rocking 
lever  works  a  double  clutch,  engaging  two  bevel  wheels,  thus  reversing  the  motion.  The  water,  having  passed 
over  the  water  wheels,  is  conveyed  through  perforated  p'pes  (J)  on  to  the  surface  of  the  bed.  These  pipes  are 
arranged  so  that  with  a  normal  flow  only  one-half  of  the  bed  is  being  fed  as  the  carriage  moves  in  one  direction 
and  the  other  half  when  moving  in  the  opposite  direct'on.  The  pipes  are  arranged  to  come  automatically  into 
operation  the  full  width  of  the  bed  when  dealing  with  a  lieavy  flow  of  sewage.  A  patent  fluid  brake  (K)  is  fitted 
to  counteract  the  effect  of  the  wind,  and  is  worked  from  one  of  the  carriage  axles  and  so  constructed  that  it  has 
no  effect  on  the  machine  at  normal  speeds  and  only  co;nes  into  operation  when  the  speed  of  the  machine  in- 
creases, due  to  the  power  of  the  wind.  As  only  one  pair  of  rails  is  required,  and  these  are  of  narrow  gauge,  the 
apparatus  is  not  liable  to  be  affected  by  local  subsidence  or  lateral   torsion. 


Dublin)  which  he  divided  into  two  main  .sections:  (1) 
The  fermenting  of  the  crude  sludge  mixed  witii  a 
small  percentage  of  yeast,  and  the  separation  of  as 
much  water  as  possible  by  this  means.  (2)  Drying  the 
resulting  sludge,  mixed  in  this  case  with  certain  com- 
pounds containing  phosphates  and  potash  to  produce 
a  fertiliser.  Said  Mr.  Watson :  "The  introduction  of 
yeast  into  the  sludge  evidently  provides  stimulating 
food  for  the  putrefactive  bacteria,  as  the  rapidity  with 
which  the  solid  part  of  the  sludge  is  separated  from 
the  liquid  part  is  one  of  the  extraordinary  features  of 
the  process ;  but,  however  it  may  be  designated,  its 
merits  are  sufficiently  conspicuous  to  warrant  me  in 
saying  that  its  discovery  marks  a  decided  advance  in 
the  treatment  of  sewage  sludge  which  no  engineer 
can  afford  to  ignore.  Apart  from  the  hygienic  and 
pr(j(it-nial<ing  elements,  I  attach  much  importance  to 
the  utilisation  of  the  nitrogen  of  sludge,  which  up  to 
now,  has  been  literally  thrown  away."  Mr.  Watson 
installed  during  the  year  ftu^ther  distributors  of  the 
Simplex  rectangular  type  (manufactured  by  the  .Ames- 
Crosta  Sanitary  Engineering  Co.  of  Nottingham) 
others  of  the  type  having  been  working  automatically 
for  six  years  with  a  minimum  of  supervision.  The 
accompanying  illustration  explains  very  clearlv  the 
working  of  this  machine. 

Water  Filtration  and  Sterilisation 

In  the  field  of  water  supply  there  is  not  much  to 
he  said,  for  although  much  progress  as  regards  puri- 
llcation  has  been  made  in  a  general  way  there  is  little 
of  individual  interest.  Possibly,  the  greatest  advances 
ha\o  relation  to  mechanical  filtration,  and  a  tuimbcr  of 


large  plants  for  this  purpose  have  been  installed.  The 
supersession  of  the  slow  sand  filter  must  follow  the 
installation  of  the  mechanical  plant  now  being  erected, 
and  it  is  common  practice  in  such  cases  to  convert  the 
old  filter  beds  into  storage  reservoirs.  The  introduc- 
tion of  some  sterilising  agent  is  becoming  more  uni- 
versal, while  greater  care  is  being  exercised  in  the 
addition  of  chemicals  and  coagulents.  At  St.  Louis — 
where  by-the-bye,  a  mechanical  plant  capable  of  treat- 
ing 160,000,000  gallons  a  day  has  been  erected — it  has 
been  estimated  (or  so  the  writer  is  informed)  that  "a 
saving  of  30  per  cent,  of  the  chemicals  will  be  effected 
merely  by  allowing  a  long  period  for  the  softening 
action  of  the  lime  before  sulphate  of  iron  is  added,  thus 
avoiding  the  loss  due  to  chemical  reactions."  The 
main  .sterilising  agents  are  ozone,  hypochlorite,  lime, 
chlorine  gas,  and  the  ultra-violet  rays.  The  last- 
named  method  was  last  year  adopted  by  the  City  of 
Niagara  Falls,  New  York,  and  the  event  is  noteworthy 
as  it  was  the  first  municipal  installation  of  its  kind  in 
America.  Splendid  results  have  been  achieved  both 
at  home  and  in  America  with  the  hypochlorite  treat- 
ment, and,  if  statistics  can  be  relied  upon,  the  average 
reduction  in  the  typhoid  fever  death-rate  in  eight 
.American  cities  where  the  treatment  has  been  adopted 
is  51  per  cent. 

Refuse  Disposal 

Refuse  disposal  problems  are  well  to  the  fore  ow- 
ing to  the  prevalence  of  miHtary  camps.  It  ha.s  been 
obviously  impossible  or  inadvisable,  in  the  majority  of 
instances,  to  erect  anything  in  the  way  of  permanent 
structures,  and  rough-and-ready  incinerators  (many  of 
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the  most  primitive  type)  ha-ve  been  devised  by  the 
eiif^ineers-iii-charge.  1  here  are,  of  course,  many  ex- 
cellent types  of  small  furnaces,  or  incinerators,  on  the 
market,  and  these  have  been  largely  requisitioned  by 
the  War  Office,  the  Admiralty,  and  public  institutions 
generally.  The  big  destructor  firms  carried  out  a 
number  of  contracts,  at  home  and  abroad,  during  the 
year,  but  there  is  nothing  of  a  startling  nature  to  re- 
cord. The  question  of  "feed"  still  remains  a  moot 
one,  and  the  estimated  profits  from  the  utilisation  of 
the  steam  generated  in  the  plants  have  not  yet  come 
up  to  expectations.  Still,  much  has  been  done  in  the 
direction  of  this  latter  and  much  more  is  to  be  hoped 
for  from  the  trade  rivalry  which  exists.  There  was 
talk  of  a  conference  of  representatives  of  the  City 
Corporation  and  the  London  Borough  Councils,  which 
would  consider  the  whole  question  of  refuse  disposal 
in  the  Metropolis,  but  this  has  been  shelved.  Garbage 
reduction  versus  incineration  is  one  of  the  matters 
that  would  well  repay  full  discussion,  for  if  the  claims 
of  a  certain  company  are  correct  their  system  of  pul- 
verisation produces  a  practically  innocuous  compound, 
which  is  readily  purchased  by  farmers  for  manurial 
purposes.  The  metropolitan  borough  of  Southwark 
alone  sold  nearly  20,000  tons  last  year  (the  sale  was 
just  over  2,000  tons  in  1907)  and  the  demand,  it  is 
said  exceeds  the  supply.  An  illustration  is  given  of  a 
Meldrum  plant  erected  recently  at  Penang,  in  which 
special  provision  is  made  for  dealing  with  cattle  and 
other  carcases. 


There  is  no  better  regulation  of  consistency  of  con- 
crete mixture  than  the  human  eye,  if  the  vision  is 
skilled  and  conscientiously  applied,  says  a  writer  in 
Engineering  and  Contracting.  Because  skill  and  con- 
scientious application  are  not  common  in  men  plenti- 
fully available  for  mixer  operations,  the  automatic 
measuring  tank  has  become  a  requirement  of  equip- 
ment of  the  concrete  mixer.  On  the  average  it  gives 
better  results  than  the  human  eye.  There  has  been 
talk  recently  of  returning  to  the  open  mixer  and  the 
mixer  operator's  skilled  judgment  to  control  consist- 
ency. It  is  pointed  out,  with  reason,  that  no  pre- 
scription of  number  of  turns  and  speed  of  turning  and 
of  a  constant  wetting  can  equal  the  results  possible 
with  a  skilled  exercise  of  human  judgment.  The 
weakness  of  this  reason  is  that  it  is  an  extension  of 
the  particular  to  the  general.  For  certain  concrete 
specifications,  the  cost  of  skilled  operations  and  of 
time  required  for  such  control  is  warranted,  but  it  is 
not  warranted  for  concrete  work  generally.  The  me- 
chanical mixer,  with  automatic  charging  drivers  and 
prescribed  methods  of  operation,  strikes  a  better  aver- 
age of  concrete  cost  and  quality  than  does  any  other 
means,  for  all  but  a  few  scattered  purposes  for  which 
concrete  is  employed 


"I  like  a  bit  of  ham  and  bacon  as  w:ell  as  anybody, 
but  it  is  the  first  time  I  have  known  of  an  architect 
being  called  in  to  build  piggeries,"  said  Alderman 
Binns,  at  the  Knaresborough  Guardians  meeting,  on 
Friday,  when  it  was  decided  to  pay  a  fee  of  three 
guineas  to  Mr.  Illingworth  for  plan  and  specification 
for  new  piggeries  on  the  workhouse  farm.  Let  us 
hope  Binns  will  never  have  to  eat  his  ham  and  bacon 
as  a  welcome  guest  of  the  Guardians.  If  misfortune 
drives  him  to  the  workhouse  with  the  rest  of  us,  he  will 
soon  learn  to  appreciate  the  superior  flavor  of  the  pro- 
duct of  pigs  provided  with  properly  planned  piggeries. 
— The  Building  News,  London. 
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Sectional  plan  and  part  top  view. 

Penang,  Straits  Settlements,  Refuse   Destructor 

This  plant,  by  Messrs.  Meldrums,  of  Timperley,  Man- 
chester, is  a  four-cell  unit,  of  the  top  feed  Simplex  type.  It 
is  capable  of  dealing  with  from  forty  to  fifty  tons  of  refuse 
a  day  of  twenty-four  hours,  without  smell,  or  omission  of 
smoke  or  gases.  The  grates  are  continuous,  but  the  ashpit 
is  divided,  each  compartment  containing  an  air  valve  con- 
necting with  the  main  air  duct  at  back  of  cells.  These  valves 
are  operated  from  the  front,  and  can  be  shut  oflf  during  the 
process  of  clinkering,  etc.,  the  other  grates  being  in  an  in- 
candescent state,  thus  maintaining  a  substantially  high  tem- 
perature. The  cells  work  in  conjunction  with  a  Babcock  & 
Wilcox  water  tube  boiler.  The  regenerator  consists  of  a 
niimber  of  cast  iron  tubes,  staggered  diagonally,  the  joints 
between  the  plates  being  quite  air  tight.  The  whole  of  the 
necessary  air  for  supporting  combustion  is  circulated  round 
these  tubes,  thereby  absorbing  a  large  proportion  of  the 
heat  in  the  waste  gases,  which  would  otherwise  go  up  the 
chimney.  By  this  ineans  air  at  300  degs.  to  350  degs.  Fahr. 
is  supplied  in  the  ashpits.  The  air  is  provided  by  a  steel 
plate  centrifugal  fan,  driven  by  a  vertical  engine.  Before 
the  gases  enter  the  boiler  they  pass  into  a  combination 
chamber,  where  a  very  large  percentage  of  dust  is  deposited. 
In  this  plant  provision  has  been  made  for  dealing  with 
cattle  and  other  carcases,  these  being  pushed  into  the  large 
door  provided  in  the  cumbustion  chamber.  Every  facility 
is  provided  for  inspection,  and  for  the  expeditious  removal 
of  all  the  dust,  and  should  firebrick  or  other  renewals  be 
necessary  at  any  time,  the  whole  plant  is  so  designed  that 
this  can  be  done  without  the  necessity  of  dismantling. 
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Highway  Improvement  in  the  Province 

of  Ontario 


THE  1914  annual  report  of  Mr.  W.  A.  McLean, 
Comniissioner  of  Hif^^hways  for  the  Province 
of  (Jntario,  contains  a  great  deal  of  interest- 
inff  information,  not  only  in  regard  to  the 
actual  activities  of  road  work  throughout  the  province, 
but  also  in  regard  to  improved  constructional  methods 
and  equipment.  After  a  few  prefatory  remarks  I)ear- 
ing  upon  the  importance  of  road  improvement,  Mr. 
McLean  gives  the  following  interesting  summary  of 
the  work  carried  out  :■ — 

Substantial  progress  in  road  construction  was  made 
throughout  the  Province  during  the  year  on  County  Road 
Systems  subsidized  by  the  Government  under  the  Highway 
Improvement  Act.  Work  was  carried  on  in  twenty  coun- 
ties, the  total  expenditure  for  construction  being  as  follows: 
— road  construction,  $57.5,691,17;  bridge  construction,  $15'J.- 
925.03;  superintendence,  $28,850.25;  machinery  and  equip- 
ment, $41,195.97;  special  county  grant  to  townships,  viHage3 
and   towns,   $20,021.73;    total,   $847,084.15. 

The   Provincial   subsidies  amounted   to   one-third   of   the 


foregoing,  or  $282,561.35;  the  total  amount  raised  by  the 
counties  being  $565,122.80.  The  greater  part  of  the  county 
expenditure  was  met  by  the  is;>uance  of  debentures  extending 
over  periods  of  from  twenty  to  thirty  years;  but  of  twenty 
counties  carrying  on  construction  under  the  Act,  ten  arc 
raising  their  funds  principally  by  annual  rate  on  the  equal- 
ized assessment  of  the  county.  Of  the  foregoing  county  ex- 
penditure ($565,122.80),  the  sum  of  $193,044.37  was  raised  by 
<lirect  levy  for  the  year  and  the  remainder  by  debenturt 
issues. 

The  work  carried  out  comprised: — Roads  graded,  drained 
and  surfaced  with  broken  stone,  161.48  miles;  roads  graded, 
drained  and  surfaced  with  gravel,  90.45  miles;  total  mileage 
metalled,  251.93. 

There  was  included  also  the  construction  of  98  steel  or 
concrete  bridges;  142  concrete  culverts  (arches  or  slab  cov- 
ering) ten  feet  or  less  in  span;  605  tile  culverts;  and  «0 
miles  of  grading  in  preparation  for  the  next  season's  work. 

The  expenditure  by  twenty  counties  was  $847,684. 


Bituminous  Road  Construction 

By  W.  A.  McLean,  Commissioner  of  Highways  for  Ontario 


BITUMINOUS  roads  may  be  broadly  defined  as 
those  in  which  tar,  asphalt  or  asphaltic  oils 
are  used  as  a  binder  for  stone,  gravel,  sand 
and  slag — or  as  a  protective  coating  in  form- 
ing the  wearing  surface.  C3ne  of  the  earliest  instances 
of  l)ituniinous  construction  in  Ontario  is  found  in  the 
old  tar  sidewalks,  once  common  throughout  the  pro- 
vince, in  which  gravel,  intermixed  with  tar,  was  used. 
Later,  tar  macadam  roads  were  constructed,  in  which 
broken  stone  mixed  with  tar  was  emi)loycd — notably  in 
the  city  of  Hamilton,  where  a  number  of  these  old  tar 
macadam  streets  are  still  in  use.  Sheet  asphalt  is  a 
well-known  instance  of  bituminous  road,  in  which, 
over  a  concrete  foundation,  is  spread  a  coating,  usu- 
ally two  inches  in  thickness,  consisting  of  asphalt  and 
sand — approximately  90  per  cent,  of  sand  and  10  per 
cent,  of  fluxed  asphalt. 

The  tar  preferred  in  road  construction  is  produced 
in  gas-house  retorts  in  the  manufacture  of  gas  from 
coal.  Tar  is  also  ol)tained  in  the  water-gas  or  oil-gas 
process.  Pitch,  frequently  referred  to  in  connection 
with  bituminous  roads,  may  be  described  as  a  solidified 
tar  obtained  in  the  evaporation  or  distillation  of  crude 
tar.  And  refined  tar  is  a  tar  freed  from  water  and 
brought  to  a  desired  consistency  by  evaporation,  or 
is  a  tar  especially  prepared  by  the  mixing  of  tars,  oils, 
or  distillates  to  produce  a  desired  consi.stency.  .As- 
phalt is  a  native  bitumen  or  tarry  material  occiu-ring 
in  large  lake-like  deposits,  such  as  those  in  the  Island 
of  Trinid;Ul  and  in  Venezuela,  or  is  a  residuum  ob- 
tained in  refining  certain  petroleum  oils  such  as  those 
obtained  in  Texas  and  California.  .\  flux  is  an  oil  used 
in  diluting  tar  or  asphalt  to  a  desired  consistency  for 
use  in  the  road. 

liiluininous  road  surfaces,  rightly  built,  produce  a 
mininumi  of  noise  and  dust.     They  are  durable  and 


provide  a  good  foothold  lor  iiorses ;  are  smooth  and 
agreeable  to  drive  on;  and  are  a  mo.st  desirable  type 
of  construction. 

Economically,  however,  bituminous  treatments  on 
country  roads  are  suitable  only  for  heavy  or  moder- 
ately heavy  traffic,  especially  that  of  motor  vehicles. 
As  compared  with  a  gravel  or  waterbound  macadam 
road,  if  traffic  is  very  light,  the  use  of  bituminous  sur- 
faces will  increase  the  cost  of  maintenance;  if  traffic 
is  heavy,  they  reduce  the  cost  of  maintenance. 

The  tendency  of  motor  traffic  is  to  remove  the  dust 
and  fine  material  from  between  the  stones  of  a  com- 
mon macadam  road,  with  result  that  the  stone  be- 
comes loose,  and  the  surface  "unravels."  When  traffic 
is  such  that  this  imravelling  of  the  surface  becomes 
marked,  the  need  of  bituminous  treatment  is  indicated. 
as  a  means  of  reducing  the  cost  of  maintenance 

A  road  may  not  need  the  same  class  of  surface 
from  end  to  end.  .Ml  depends  on  the  amount  and 
class  of  traffic.  .A  road  entering  a  city  or  town  may 
need  bituminous  treatment  within,  and  for  a  mile  o"- 
two  distant  from  the  town ;  at  which  point  traffic  mav 
have  become  so  diffused  that  a  common  gravel  or 
macadam  surface  will  suffice,  and  will  be  the  most 
economical.  On  the  other  hand,  traffic  on  a  main  road 
between  two  cities  may  be  such  that  proper  service 
and  economical  maintenance  will  strongly  indicate  the 
value  of  a  surface  protected  by  or  bound  with  bitumen 
for  the  entire  distance.  As  previously  stated,  the 
amount  and  class  of  traffic  will  indicate  the  proper 
method  to  employ;  not  merely  the  existing  traffic. 
however,  but  the  traffic  to  be  anticipated  as  the  result 
of  an  improved  road. 

.\  road  or  pavement  may  be  conveniently  divided. 
for  consideration,  into  four  parts:  (1)  the  svsfem  of 
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drainage ;  (2)  the  earth  subgrade ;  (3 )  the  fmindatioii ; 
(4)  the  wearing  surface. 

Foundations 

A  secure  foundation  is  an  absokite  necessity  fur 
permanent  bituminous  coatings.  To  this  end  a  sub- 
stantial depth  of  foundation  should  be  used,  a  condi- 
tion with  which  roads  on  this  continent  have  not  al- 
ways complied.  Very  few  conditions  of  heavy  ar  con- 
stant traffic  can  be  successfully  met  with  a  less  foun- 
dation than  6  to  8  inches,  or  a  less  total  depth  uf  stone 
in  the  road  crust  than  10  to  12  inches.    The  price  of 


good  roads  in  one  particular,  at  least,  is  a  substantial 
depth  of  stone.  The  difficult  part  of  our  problem,  a 
financial  aspect,  is  not  so  much  the  selection  of  a 
wearing  surface  as  our  ability  to  pay  for  strong  foun- 
dations. The  existing  foundation,  or  local  materials 
available  for  a  foundation,  will  frequently  dictate  what 
the  surface  should  be. 

Heavy  motor  trucks  and  buses  are  placing  a  great 
and  unexpected  strain  on  road  foundations.  On  main 
roads  leading  out  of  London,  England,  old  6-inch  con- 
crete foundations  are  being  torn  up  and  9-inch  foun- 
dations put  in  their  place.     This  is  necessitated  by 
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heavy  and  constant  motor-bus  and  traction  engine 
traffic. 

In  Great  Britain,  France  and  other  countries  of 
Euro])e,  bituminous  treatment  has  largely  become  the 
accepted  practice  in  meeting  the  requirements  of  mo- 
tor traffic  in  the  open  country ;  by  carpet  coats ;  by 
grouting  or  penetration ;  and  by  mixing  methods,  ac- 
cording to  local  conditions.  It  need  not  be  said  that 
asphalt  and  tar  are  now,  on  this  continent,  being  used 
with  marked  success — a  result  that  has  been  reached 
after  many  trials,  and  not  without  tribulations. 

That  bituminous  paving  has  been  markedly  suc- 


cessful in  England  is  probably  due,  to  a  large  extent, 
to  the  fact  that  it  has  been  commonly  applied  only  on 
old,  solid,  and  well-settled  foundations,  in  resurfacing 
their  old  telford  and  macadam  roads.  Many  of  the 
failures  on  this  continent,  on  the  other  hand,  have 
I)lainly  been  due  to  weak,  badly-drained  foundations. 
To  uneven  settlement  of  new  roads  under  traffic  may 
be  attributed  much  of  the  failure  of  bituminous  sur- 
faces, rather  than  to  any  inherent  defect  in  bitumen 
itself  for  road  purposes. 

Roads,  as  we  now  build  them,  are  rolled  in  several 
layers  with  a  ten  or  twelve  ton  roller,  giving  a  com- 
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pression  of  500  lb.  per  inch.  Traffic  follows  with  tire 
compression  up  to  700  and  800  lb.  per  square  inch. 
Under  succeeding  wet  conditions  of  fall  and  sprin^;, 
settlement  must  inevitably  occur,  leading  to  an  un- 
even, wavy  surface  and  consequent  decay. 

A  broken  stone  road  commonly  does  not  reach 
final  settlement  for  two  or  three  years  after  first  con- 
struction, but  within  that  period  permanent  subsidence 
may  be  taken  for  granted.  French  and  English  road- 
builders  laying  bituminous  surfaces  over  their  old 
roadbeds,  are  manifestly  not  dealing  with  a  condition 
which  commonly  exists  here. 

A  reasonable  course  to  pursue  in  many  cases  would 
be  to  build  waterbound  macadam  roads  on  telford  or 
other  suitable  foundation.    The  surface  could  be  main- 


tained for  two  or  three  j'ears  by  thin  carpet  coats  or 
by  oiling.  At  the  end  of  that  period  perfect  settlement 
and  stability  of  the  foundation  having  been  attained,  a 
heavy  and  durable  bituminous  surface  could  be  ap- 
l)lied  where  traffic  demands  it. 

Consideration  of  methods  of  using  bituminous  ma- 
terials may  be  under  the  following  heads: — (1)  Carpel 
coats;  (2)   Penetration  Method;  (3)  Mi.xing  Method. 

Carpet  Coats 

A  Carpet  Coat,  as  the  name  indicates,  consists  of 
a  thin  covering  of  tarry  or  asphaltic  material  spread 
over  the  surface  of  a  broken  stone  road.  Two  pur- 
poses are  served : 

(1)   The  surface  of  the  road  is  protected  from  wear 
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and  unravelling;  and  (2)  dust  is  effectively  prevented. 
The  materials  used  for  the  ])urpose  may  be  an  asphaltic 
oil,  as|)halt  fluxed  with  naphtha  and  oil,  or  a  tar  suit- 
ably fluxed.  A  sufficient  proportion  of  flux  may  be 
used  to  permit  cold  application  ;  or  the  material  may 
contain  so  hif^h  a  percentage  of  bitumen  that  it  must 
be' heated  for  application. 

For  best  results,  the  road  should  be  well  con- 
structed, with  a  smooth  surface,  free  from  ruts  or 
holes.  Before  treatment  it  should  be  thoroughly 
cleaned  to  remove  all  dust  and  to  leave  the  stone  ex- 
posed. When  a  road  is  treated  with  a  heavy  oil,  one 
containin,^-  a  high  proportion  of  bitumen,  it  is  usually 
covered  with  a  light  coating  of  stone  chips  or  pea 
gravel  to  prevent  stickiness,  and  give  a  more  definite 
wearing  quality  to  the  coat.  The  quality  of  oil  re- 
quired varies  with  the  character  of  the  material,  but 


ordinarily  about  J4  to  J^  gallon  to  the  square  yard  is 
used.  A  thin,  tough  and  uniform  film  should  be 
sought,  rather  than  a  thick  covering. 

The  life  of  a  carpet  coat  depends  on  the  amount 
and  nature  of  traffic  to  which  the  road  is  sui)jected, 
the  quality  of  material  used,  methods  of  application, 
and  the  provision  for  repair  and  maintenance.  Light 
oils  containing  up  to  40  per  cent,  of  asphalt  may  need 
renewal  several  times  in  a  season.  A  cold  application 
of  tar  should  last  a  season,  and  the  effect  should  be 
apparent  the  next  summer.  Hot  applications  of  tar 
or  heavy  oils  containing  80  per  cent,  asphalt,  are  more 
durable,  and  with  a  system  of  repair  rather  than  re- 
newal, should  last  two  seasons. 

Oils  and  tar  may  be  purchased  by  the  barrel,  but 
if  the  extent  of  the  work  permits,  it  is  cheaper  to  buy 
in  tank  cars  containing  6,000  or  8,000  gallons.    If  light 
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material,  it  may  be  drawn  by  gravity  or  pumped  to 
the  distribution  wagons;  but  if  heavy  bituminous  ma- 
terial, it  must  be  previously  heated.  For  that  purpose 
steam  coils  are  provided  in  the  cars,  and  steam  forced 
through  from  a  portable  boiler  of  about  20  h.p. 

Light  oils  are  usually  applied  to  the  road  from 
common  tank  wagons,  the  sprinkler  being  provided 
with  suitable  perforations.  The  distributor  should  be 
adjustable  in  width  from  6  to  12  feet  so  as  to  avoid 
the  application  of  narrow  strips.  The  rate  of  applica- 
tion may  be  controlled  by  the  rate  at  which  the  team 
walks.  Hot  (and  heavy)  applications,  however,  may 
preferably  be  applied  from  pressure  distributors,  of 
which  there  are  various  kinds.  In  one  type  the  oil  is 
forced  through  a  series  of  small  nozzles  under  a  force 
obtained  by  maintaining  an  air  pressure  in  the  top  of 
the  tank.  In  another  type  of  distributor,  the  oil  or  tar 
is  atomized  by  air  pressure,  very  much  as  in  oil  burn- 
ers, or  as  in  medical  atomizers,  the  liquid  being  con- 
verted into  a  fine,  misty  spray.  When  applied  by  pres- 
sure distributors,  the  material  is  forced  into  the  sur- 
face of  the  road,  not  only  adhering  more  tenaciously, 
but  is  driven  downward  into  the  road.  These  distribu- 
tors are  filled  with  interior  steam  coils,  and  are  drawn 
by  a  traction  engine  or  steam  roller.  Steam  connec- 
tion may  thus  be  made  with  the  tractive  power  to  keep 
the  tar  or  oil  properly  heated  to  about  280  deg.  F.  A 
distributor  should  be  capable  of  distributing  evenly 
from  %  to  \y2  gallons  per  square  yard.  A  pressure 
distributing  wagon  of  about  600  gallons  capacity  will 
cost  about  $750.  Should  the  work  not  be  of  sufficient 
extent  to  justify  the  purchase  of  such  equipment,  re- 
course may  be  had  to  a  500  gallon  melting  wagon  and 
a  hand  distributor  mounted  on  wheels.  A  hand  dis- 
tributor holding  about  30  gallons  is  adjustable  with  a 
maximum  spread  of  20  inches,  and  costs  about  $75. 

Penetration  Method 

"Bituminous  macadam,"  as  the  name  indicates,  may 
be  described  as  a  broken  stone  road,  bonded  with  tar 
or  asphalt,  the  bituminous  material  being  poured  hot 
into  the  interstices  of  the  stone.  A  four-inch  layer  of 
stone  (such  as  is  retained  by  a  lYz  inch  ring  and  will 
pass  a  2J/2  inch  ring)  is  first  spread  evenly  over  the 
foundation,  and  rolled  to  an  even  surface.  Into  this 
the  heated  bitumen  is  poured.  The  pouring  may  be 
done  either  from  small  cans  or  from  large  tank  wagons 
from  which  it  is  sprayed  under  pressure.  A  penetra- 
tion of  about  2^  inches  is  usually  sought,  using  about 
1%  gallons  of  bitumen  to  the  square  yard.  Over  this 
is  spread  a  light  coat  of  stone  chips,  and  the  surface 
is  then  thoroughly  consolidated  by  a  steam  roller.  It 
is  good  practice  to  then  give  a  paint  or  squeegee  coat 
of  bitumen  (about  %  gallon  to  the  square  yard),  ad- 
ding another  sprinkling  of  stone  chips  to  dry  the  sur- 
face, which  is  again  finally  rolled. 

In  the  penetration  method  the  tar  or  asphalt  have 
commonly  been  poured  by  hand,  using  distributing 
pots  made  for  the  purpose ;  the  bituminous  material 
being  heated  in  portable  or  semi-portable  melting  ket- 
tles of  from  50  to  500  gallons  capacity.  This  method, 
however,  is  slow  and  expensive,  and  results  are  seldom 
satisfactory;  the  tendency  being  to  overheat  the  bitu- 
men or  to  apply  it  too  cold.  The  pressure  distributors 
as  described  for  use  in  laying  carpet  coats  are  more 
satisfactory  for  the  work,  and  cost  very  little  more 
than  say  two  melting  kettles  (at  $400  each)  with  addi- 
tional hand-distributing  pots  and  buckets.  For  small 
sections  of  work  the  hand  distributor  mounted  on 
wheels  with  a  strong  500  gallon  melting  wagon  will 
give  reasonable  service;  but  will  complete  about  250 


square  yards  per  hour  as  compared  with  800  square 
yards  completed  by  a  good  distributing  wagon,  using 
one  and  a  half  gallons  for  the  first  pouring  and  one- 
(juarter  to  one-half  gallon  per  square  yard  for  tlie 
Hush  coat. 

Mixing  Method 

Tar  macadam  roads  were  originally  made  by  mix- 
ing crude  coal  gas  tar  with  broken  stone.  The  mixing 
was  done  on  boards  by  hand,  very  much  as  concrete 
is  mixed  by  hand.  The  results,  while  indicating  the 
value  of  bituminous  macadam,  were  uncertain,  owing 
to  the  inferior  process  of  treating  the  materials.  When 
sheet  asphalt  was  introduced,  the  industry  created  a 
more  rapid  development  of  paving  plants.  A  better 
understanding  of  the  materials  has  been  obtained, 
however,  and  efficient  equipment  has  been  devised  for 
handling  them. 

Bituminous  concrete  is  a  surface  made  by  the  mix- 
ing method.  Over  a  layer  of  broken  stone  is  first 
sprinkled  a  light  coat  of  tar  as  a  "binder  coat,"  to 
unite  the  surface  to  the  foundation.  On  this  is  spread 
a  layer  of  stone  with  which  hot  asphalt  or  tar  has  been 
previously  mixed.  Mixing  was  first  done  by  hand,  but 
the  practice  is  now  to  pass  the  material  through  a 
plant  which  heats  and  dries  the  stone,  and  in  a  re- 
volving process  similar  to  the  concrete  mixer,  coats  all 
I)articles  of  stone  with  bitumen.  The  coated  material 
is  then  conveyed  to  the  road,  spread  and  rolled  to  a 
depth  of  two  to  three  inches.  This  is  treated  with  a 
squeegee  surface,  as  in  the  case  of  the  penetration 
method. 

The  mixing  method  is  more  expensive  than  the 
penetration  method,  but  bituminous  concrete  is  more 
certain  in  its  results,  is  more  desirable,  and  will  sup- 
]5ort  heavier  traffic  than  will  bituminous  macadam.  In 
the  mixing  process,  a  maximum  density  of  aggregate 
is  sought,  using  stone  carefully  graded  from  fine  to 
large. 

One  method  of  proportioning  aggregate  for  maxi- 
mum density  was  patented  (Warren's  Bitulithic),  but 
similar  results  are  now  sought  under  what  have  be- 
come known  as  the  Topeka  Specifications. 

The  Topeka  specifications  provide  an  aggregate 
mixed  as  follows:  passing  a  200  mesh  sieve,  5  to  11 
per  cent ;  passing  a  40  mesh  sieve,  18  to  20  per  cent ; 
passing  a  10  mesh  sieve,  25  to  55  per  cent;  passing  a 
4  mesh  sieve,  15  to  22  per  cent ;  passing  a  2  mesh  sieve, 
not  over  10  per  cent. 

■'Tarmac,"  one  of  the  most  successful  proprietar}' 
mixtures  used  in  England,  consists  of  iron  slag,  bound 
with  tar.  It  has  been  described  to  the  writer  by  an 
English  authority  as  more  nearl}^  "fool-proof"  than  the 
majority  of  other  combinations,  in  that  inferior  or 
careless  workmanship  seems  to  be  less  likely  to  cause 
bad  results.  The  mixture  of  tar  and  slag  is  shipped 
in  cars  from  the  manufacturer's  plant,  ready  to  be  ap- 
plied cold  to  the  road. 

Another  proprietary  form  of  bituminous  pavement 
is  mixed  with  stone  at  a  central  quarry  and  is  shipped 
by  rail  for  cold  construction.  Sand  in  some  cases  is 
mixed  with  the  bitumen  for  use  in  the  penetration 
l)rocess.  A  variety  of  minor  distinctions  might  be 
einimerated. 

Ordinary  sheet  asphalt,  which  may  be  included  un- 
der this  heading,  consists  of  about  10  per  cent,  bitu- 
men and  90  per  cent,  sand,  usually  laid  two  inches  in 
thickness  on  a  concrete  foundation.  This  material  has 
not  been  used  for  roads  in  the  open  country ;  but  a 
concrete  foundation  with  a  bituminous  surface  has 
been  employed  in  some  cases. 

An  adequate  mixing  plant  has  three  duties  to  per- 
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form:  (1)  it  must  heat  and  dry  the  sand  and  broken 
stone;  (2)  it  must  melt  and  prepare  the  asphalt,  tar 
or  other  bituminous  material;  (3)  it  must  intermix  the 
sand,  stone  and  bituminous  material. 

The  best  results  require  that  proper  proportions  of 
the  mineral  aggregate  (sand,  stone,  etc.)  and  bitumin- 
ous material  will  be  ready  at  one  time — all  moisture 
will  be  driven  out  of  the  sand  and  stone,  that  these 
with  the  tar  or  asphalt  will  be  heated  to  the  proper 
temperature,  and  that  they  will  lie  mixed  with  precise 
uniformity.  The  most  elaborate  ec|ui|)ment  for  mixed 
bituminous  surfaces  is  found  in  the  i)ermanent  asphalt 
mixing  plants  in  large  cities,  owned  by  the  municipali- 
ties themselves  or  by  paving  contractors  who  are  do- 
ing city  work,  principally  for  the  construction  of  sheet 
asphalt.  In  Ontario,  such  asphalt  ])lants  are  owned  by 
the  cities  of  Toronto,  Hamilton  and  Ottawa.  These 
consist  of  steel  buildings  containing  large  cylindrical 
dryers,  mixers  with  capacity  of  15  cubic  feet,  convey- 
ors, independent  motors,  etc.,  and  cost  about  $35,000. 
.Such  i)lants  should  turn  out  about  50  tons  of  mixed 


materials  are  passed  through  the  mixer  in  batches  in 
the  .same  way  as  the  concrete.  It  is  usual  to  heat 
and  dry  the  stones  before  putting  in  the  mixer,  and 
this  may  be  done  by  means  of  wood  fires  in  pipes  un- 
der the  stock  piles.  The  stone  should  also  be  covered 
with  tarpaulins  to  protect  it  from  the  rain,  as  the  mix- 
ing may  otherwise  be  seriously  delayed.  These  ma- 
chines should  be  used  in  pairs  in  order  that  the  men 
may  be  kept  bu.sy  when  the  stone  is  being  heated  in 
each  separately.  The  capacity  of  one  of  these  mixers 
is  about  22  square  yards  of  two  inch  surface  per  hour. 
The  output  of  two  would  be  about  360  square  yards 
in  a  9-hour  day.  If  sand  is  omitted  from  the  mixture, 
the  output  may  be  considerably  increased,  and  as  high 
as  600  square  yards  per  day  are  reported  from  one 
machine.  A  mixer  costs  about  $1,800;  and  necessary 
tools  would  be  about  $400  additional. 

Uniformity  is  desirable  with  all  classes  of  road  sur- 
faces, and  is  particularly  necessary  with  bituminous 
roads.  The  foundation  should  be  of  uniform  strength. 
so  that  it  will  not  settle  in  depressions.     The  surface 


Wetland— brick  pavement  on  Cross  Street. 


material  per  hour,  or  sufficient  to  lay  500  square  yards 
of  two-inch  surface  (compressed). 

Smaller  plants,  semi-])ortable,  are  so  constructed 
that  they  can  be  taken  down,  shipped  from  place  to 
l)lace,  and  set  up  without  great  expense.  They  are 
useful  for  contractors  doing  limited  pieces  of  work  in 
the  smaller  cities  and  towns.  The  cost,  exclusive  of 
covering,  is  about  $8,000,  and  the  capacity  is  about  7^ 
tons  or  71>  square  yards  of  two  inch  sheet  asphalt  per 
hour.  They  consist  of  a  heating  drum  for  the  stone 
and  sand,  a  niching  pot  for  the  bituminous  cement,  a 
mi.xer  and  minor  equipment. 

Railway  plants,  built  on  flat  cars,  are  useful.  They 
can  readily  be  moved  from  place  to  place,  are  readily 
taken  down  and  set  up,  and  are  fully  self-contained.' 
The  better  tyiK'S  have  a  capacity  of  about  17yj  tons 
per  hour,  or  175  square  vards  of  two-inch  sheet  as- 
phalt.   The  cost  is  about  $14,000. 

.\  .still  smaller,  but  less  efficient,  machine  is  .Mime- 
what  similar  to  the  concrete  mixer.  The  machine  is 
mounted  on  wheels ;  and  the  distinctive  feature  from 
a  '  i-vard  cube  concrete  mixer,  is  an  oil  torch  for  heat- 
ing the  stone  just  before  adding  the  bitumen.  The 
bitumen  is  heated  and  measured  separately,  and  the 


material  should  be  of  uniform  thickness  and  wearing 
quality.  When  a  carpet  coat  is  applied,  it  should  be 
spread  evenly,  over  a  smooth  surface.  In  penetration 
work,  the  bitumen  should  be  forced  to  a  uniform  depth, 
and  the  stone  should  be  of  uniform  size.  In  the  mix- 
ing method,  the  materials  should  be  uniformly  pro- 
portioned, using  the  various  sizes  of  fine  stuff,  sand. 
stone  and  bitumen,  in  carefully  and  evenly  graded 
quantities. 

Machinery  and  equipment  that  permit  the  maxi- 
mum uniformity  of  mixture  or  application  are  most 
favourable  to  good  results.  It  must  be  impressed, 
however,  that  no  machine  alone  has  intelligence,  and 
that  skilled,  attentive  and  experienced  operation  is  a 
primary  consideration.  Many  excellent  roads  have 
l)een  built  and  maintained  l)y  the  use  of  bituminous 
materials.  On  the  other  hand,  a  number  of  failures 
may  be  recorded — as  with  all  classes  of  road  material. 
But  occasional  failures  have  occurred  when  apparently 
every  rule  had  been  complied  with — the  cause  could 
not  be  defined.  For  this  reason,  the  use  of  bituminous 
materials  involves  a  measure  of  risk — not  great,  it  is 
true — which  does  not  attach  in  the  same  degree  to 
some  other  pavements. 
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Precautions  and  Practice  in  the  Restoration 

of  Old  Buildings* 


By  W.  A.  Forsyth 


ALL  repairs  or  replacements  should  be  distinct- 
ive, yet  harmonious,  for  they  form  part  of  the 
story  in  stones.     If  the  truth  of  the  story  is 
veiled  by  attempts  at  imitative  reproduction 
the  values  of  the  buildinj^  are  lost. 

Precautions 

It  is  important  that  such  structural  works  as  under- 
pinning^ be  not  too  hurriedly  decided  upon  and  carried 
out.  Ample  test  and  observation  must  be  made,  for  it 
is  known  that  many  a  building  was  safer  before  than 
after  that  operation. 

Materials  used  in  repairs  should,  as  far  as  possible, 
be  new,  and  local  traditional  custom  should  influence 
their  choice  and  method  of  building.  The  use  of  old 
materials  from  other  buildings  is  misleading,  and  tends 
to  create  an  undesirable  market  in  such  commodities. 
All  old  materials,  however,  such  as  glass,  metal,  etc., 
must  be  carefully  collected  and  stored. 

The  tendency  to  over-repair  should  carefully  be 
avoided:  anticipated  defects  must  not  be  considered, 
as  a  great  deal  of  wanton  injury  will  thereby  be  per- 
petrated. 

Above  all  it  must  be  remembered  that  repairs  can- 
not be  hastened ;  slow-setting  materials  are  invariably 
those  of  greater  lasting  quality. 

Any  additions  that  may  become  necessary  should 
be  designed  in  a  dififerent  manner  from  the  old  build- 
ings to  which  they  are  to  be  attached.  They  need  not 
be  unsightly,  although  possessing  a  modern  character, 
so  that  no  mystery  need  be  cast  upon  the  structural 
story  of  the  fabric. 

Grouting 

Repairs  are  chiefly  required  for  old  walls  more  than 
any  other  features.  These  have  invariably  become  de- 
fective from  their  faulty  bonding,  from  roof  thrusts,  or 
from  weak  foundations.  The  solidifying  of  the  walls 
is  usually  necessary  before  such  operations  as  under- 
pinning, the  insertion  of  damp  courses,  the  provision 
of  tie  rods,  etc.,  can  be  commenced. 

No  greater  advance  has  been  made  in  the  repairing 
process  in  recent  years  than  in  that  of  grouting.  Many 
a  condemned  building  has  been  saved  and  many  a 
weak  structure  made  sound  by  this  means,  and  more 
particularly  when  used  under  pressure. 

The  iniurious  effects  of  vibrations  upon  ancient 
buildings,  especially  those  having  rubble-built  walls, 
due  to  fast  and  heavy  modern  traffic,  is  a  matter  of 
grave  importance. 

It  frequently  happens  that  a  fractured  rubble  wall, 
a  weak  footing,  an  insecure  bridge,  has  fa;iled,  and  can 
only  be  repaired  by  first  consolidating  the  masonry 
before  foundations  or  other  repairs  are  dealt  with. 
Briefly  stated,  the  method  of  applying  cement  grout 
under  pressure  is  as  follows :  The  operation,  like  un- 
derpinning, must  be  performed  in  small  sections.  All 
loose,  dry  mortar  and  dust  is  first  removed ;  that  which 
escapes,  after  being  raked  from  the  open  joints,  is 
blown  out.  Great  care  must  be  taken  not  to  dislodge 
the  aggregate    of  the  wall — that    is,  the    rubble,  the 

•Abstract  of  a  paper  presented  before  the  Institution  of  Municipal 
and  County  Engineers,  London,  Eng. 


bricks  or  stones,  as  the  case  may  be.     Large  facing 
stones  should  be  wedged  up. 

The  parts  of  the  wall  thus  cleared  should  then  be 
well  saturated,  also  under  pressure,  by  wet  clay.  This 
moistening  will  slake  the  inert  properties  of  old  lime, 
and  assist  the  process  of  solidification.  The  grout, 
mixed  according  to  requirements,  is  then  forced  by 
the  machine  into  the  wall  through  a  small  aperture  left 
for  the  purpose.  The  clay  joints  should  be  watched,  in 
case  the  grout  escapes  prematurely;  experience  will  de- 
termine when  the  particular  section  is  fully  grouted. 

It  is  usual  to  use  mortar  of  one  part  of  cement  to 
one  part  of  sharp,  but  not  too  coarse,  sand.  Fre- 
quently neat  cement  is  injected  into  the  fissures.  The 
effect  of  these  injections  is  to  solidify  the  wall,  leaving 
it  in  a  state  reasonably  safe  for  the  underpinning,  the 
cutting  out  of  cracks,  and  bonding  in  strong  material, 
or  other  operations. 

The  clay  sealing  of  the  joints  is  removed  after  or- 
dinary setting  has  begun  to  take  place,  when  it  will 
usually  be  found  that  the  grout  has  fully  penetrated 
the  wall  or  structure  under  treatment.  It  is  then  de- 
sirable to  point  the  more  open  joints  of  the  external 
face  to  exclude  weather.  It  is  not  necessary,  however, 
to  point  internal  joints,  but  to  leave  them  open  in 
order  to  show  that  the  old  materials  have  been  grouted. 
Grouting  by  hand  has  its  limitations,  and  is  dependent 
upon  gravitation.  Under  mechanical  pressure  the  liquid 
rises  to  considerable  heights  and  travels  surprising  dis- 
tances. 

There  are  occasions — usually  in  thick  walls — when 
hydraulic  blue  lias  lime  mortar  would  be  adequate  as 
a  grouting  medium.  Expansions  and,  in  many  stones, 
an  unpleasant  discoloration  are  then  avoided. 

Lime  grout  is  very  desirable  where  walls  have  not 
fractured  but  have  hollow  places.  Lime  mortar  built 
walls  have  endured  a  sufficient  time  for  all  ordinary 
purposes.  There  are  many  limes  which  harden  to  a 
very  great  degree.  "Smeaton"  used  Leicestershire 
limes  in  the  erection  of  lighthouses.  One  of  the  Der- 
byshire limeworks  has  been  working  continuously  for 
seven  hundred  years. 

A  great  advantage  of  this  method  of  repair  is  that 
the  two  faces  of  a  wall  are  maintained  during  repairs. 

Winchester  Cathedral  has  been  saved  by  grouting. 
Sir  Francis  Fox  has  also  grouted  and  saved  historic 
bridges  condemned  by  county  authorities;  he  has  so 
treated  the  walls  of  a  large  institution  when  the  entire 
rebuilding  was  threatening  the  trustees,  whose  finances 
could  not  bear  the  strain ;  he  has  grouted  the  walls  of 
an  early  eighteenth-century  London  building  upon 
which  a  dangerous-structure  notice  had  been  served 
by  a  watchful  district  surveyor,  who,  after  testing  the 
repaired  house,  accepted  the  process  for  the  more  cus- 
tomary one  of  demolition. 

Many  a  condemned  external  or  party  wall  is  pulled 
down   when   grouting   and   bonding   in   of   new   work 
would  have  rendered  the  structure  safe. 
Masonry 

The  superficial  decay  of  stonework  is  largely  due 
to  atmospheric  causes,  which  are  usually  more  ag- 
gressive in  the  neighbourhood  of  large  towns. 

No  moulded  or  carved  feature  should  be  on  any 
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account  reproduced  either  in  stone  or  any  other  ma- 
terial. The  Society  for  the  Protection  of  Ancient 
Building's  has  always  recommended  that  badly  de- 
cayed ashlarinj;  be  rebuilt  in  rof)fing  tiles  laid  hori- 
zontally and  rendered  in  mortar. 

'J"he  same  methods  are  ai>plicable  to  brick  walls, 
and  have  the  great  advantage  of  ensuring  the  pinning 
up  of  the  new  material  where  such  is  not  always  pos- 
sible with  the  insertion  of  large  stones  or  bricks. 

When  a  weak  wall  cannot  be  grouted,  and  it  is  only 
possible  to  repair  by  bonding  in  new  material,  it  is 
imiiorlant  that  the  more  interesting  face  be  retained 
at  the  expense  of  the  less  valuable. 

Rubble  facing  which  has  become  loose  should  be 


repaired  by  re-using  the  old  stones  or  flints,  cleaning 
and  mixing  them  with  lias  lime  mortar  stiffened  by  a 
small  proportion  of  cement,  and  the  whole  laid  in  and 
worked  up  to  a  form  board,  after  the  manner  of  con- 
crete building. 

In  less  decayed  rubble  facing  the  loose  members 
may  be  reset  and  pinned  in  with  a  roofincr  tile.  This 
was  a  mediaeval  practice. 

In  the  repair  of  masonry  and  brickworK  remiorccd 
concrete  can  be  structurally  used  to  advantage  in  foot- 
ings, floors  and  lintels.  The  proportion  of  steel  to 
concrete  must  not  be  unduly  large,  but  sufficient  for 
taking  up  tensile  stresses,  and  the  metal  must  be  well 
covered  by  the  concrete. 


The  Bancroft  School,  Montreal 


ONE  of  the  finest  schools  in  the  city  of  Montreal 
has  just  been  completed  from  plans  by  Nobbs 
and  Hyde,  architects,  who  have  designed  sev- 
eral of  the  city  schools.  The  building,  erected 
for  the  Protestant  School  Commissioner.s,  is  known 
as  the  Bancroft  School,  and  is  on  St.  Urbain  Street,  in 
tiie  northern  part  of  the  city.  It  is  on  a  site  245  .x 
90   feet,   exclusive   of  a  playground,   60   feet   long,  at 


and  ceilings.  .\t  the  rear  are  lavatories,  with  terrazzo 
floors,  enamelled  brick  walls,  and  marble  divisions. 
From  the  main  entfance  hall  and  vestibule — finished 
with  tiled  floors  and  buff  brick  walls — a  flight  of  steps 
leads  to  the  gymnasium,  which  has  wood  floors,  buff 
brick  dadoes,  silica  brick  walls,  and  plaster  ceiling. 

The  greater  part  of   the  next  storey  consists  of 
class-rooms.     In  the  centre  of  the  front  portion  of  the 


either  end.  The  building  consists  of  four  storeys,  the 
exterior  being,  of  a  very  attractive  appearance  by  rea- 
son of  the  employment  of  rustic  brick  with  pressed 
brick  facings  and  diaper  work  patterns.  On  the  ground 
floor  there  are  terra-cotta  panels  characteristic  of 
school  life.  The  base  is  of  dressed  Montreal  limestone, 
with  Queenston  stone  stringer  course,  and  trusses  and 
finials  at  the  top.  The  windows  on  the  lower  floor  and 
the  entrances  have  dressings  of  the  same  stone.  Above 
the  main  entrance  are  the  words  "Bancroft  School"  in 
bronze  lettering,  set  out  from  the  face  of  the  wall. 

The  ground  flood  is  occupied  by  playing  rooms  and 
a  gymnasium.  On  the  north  side  is  the  boys'  playing 
room,  and  on  the  .south  the  girls'  playing  room.  These 
have  asphalt  floors,  bufi^  brick  dadoes,  and  plaster  walls 


building  is  the  principal's  oflice.  while  at  the  south 
th<?re  are  kindergarten  rooms.  Other  rooms  include 
the  teachers'  common  room,  medical  room,  cleaners' 
room,  and  lavatories.  On  this  floor,  as  in  the  others 
above,  a  large  corridor  divides  the  rooms,  and  along 
the  sides  are  placed  metal  lockers  for  children's 
clothes.  This  corridor  has  a  terrazzo  floor  with  a 
linoleum  centre,  the  walls  and  ceiHng  being  of  plaster. 
On  the  third  and  fourth  floors  are  more  class- 
rooms, two  of  the  largest  on  the  third  storey  being 
devoted  to  manual  work  and  cookery.  .Ml  the  floors 
are  of  steel  beam  construction,  encased  in  double  con- 
crete slabs  overlaid  with  hardwood.  There  are  a  ce- 
ment dado,  and  plaster  walls  and  ceilings.  The  doors 
have  steel  frames.     The  stair  treads  are  of  slate,  and 
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the  landings  of  terrazzo.  The  windows  on  the  ground 
floor  have  metal  sashes.  The  roof  was  built  to  the 
Barrett  specification. 

Leading  ofi^  the  entrance  to  the  upper  storey  is  a 
roof  playground,  made  of  sheet  asphalt,  and  sur- 
rounded by  a  wrought-iron  railing.  The  chimney,  of 
pressed  brick,  is  45  feet  above  the  roof. 

The  general  contractors  were  A.  F.  Byers  &  Com- 
pany, Limited,  Montreal.  Sub-contracts  were  carried 
out  and  material  supplied  as  follows : — Facing  bricks. 
National  Brick  Company  of  Laprairie,  Limited,  Mon- 
treal ;  interior  bricks,  Milton  Pressed  Brick  Company, 
Limited,  Toronto;  heating  and  ventilating.  General 
Fire  Extinguisher  Company,  Montreal ;  plaster  work, 
Watson  &  Wilson,  Montreal ;  roofing  and  paving,  G. 
W.  Reed  and  Company,  Montreal ;  painting,  Fryer  and 
Matheson,  Montreal ;  glass,  Hobbs  Manufacturing 
Company,  Limited,  Montreal ;  lockers.  Office  Specialty 
Manufacturing  Company,  Montreal ;  and  millwork, 
William  Rutherford  &  Sons  Company,  Limited,  Mon- 
treal. 


Reinforcing    Concrete    Columns    to    Carry 
Additional  Storeys 

IT  was  necessary  to  resort  to  a  somewhat  unusual 
method  of  construction  in  the  addition  of  two 
storeys  on  the  machine  shop  of  the  Washburn- 
Crosby   Company's   mill   in    Minneapolis,    Minn. 
This  structure  was  one  of  the  first  reinforced-concrete 
buildings  erected  in  that  city,  and  covers  an  area  of 
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Half  sections  through  columns,  showing  method  of  reinforcement 

60  by  78  ft.  It  is  five  storeys  high,  has  brick-bearing- 
walls  strengthened  by  brick  pilasters  and  six  interior 
reinforced-concrete  columns.  The  floor  construction 
is  of  the  girder  type,  6-in.  slabs  with  two-way  rein- 
forcement. The  wall  footings  went  down  to  bedrock, 
about  9  ft.  below  grade,  but  no  accurate  data  could  be 
found  regarding  the  size  or  depth  of  the  six  column 
footings.  On  figuring  the  old  structure,  the  writer 
found  that  the  concrete  columns  were  not  of  sufficient 
strength  to  carry  any  additional  storeys;  they  were 
actually  too  weak  for  their  present  requirements. 
Neither  was  the  roof-slab,  of  course,  strong  enough  to 
be  utilized  as  a  floor.  In  fact,  the  only  parts  of  the 
building  that  would  stand  additional  loading  were  the 
walls. 

Another  condition  that  added  to  the  difficulty  was 
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tliat  neither  the  continuous  use  of  the  elevator  nor  the 
lower  four  floors  of  the  building  could  be  interfered 
with,  and  as  two  floors  were  used  for  flour  storage,  it 
was  essential  to  guard  against  leakage.  Obviously 
the  first  step  was  to  examine  the  column  footings,  to 
see  whether  they  rested  on  bed-rock  and  were  of  suffi- 
cient size  to  carry  the  additional  load.  They  were  un- 
covered, and  five  of  them  were  found  to  go  down  to 
the  limestone  ledge,  while  the  sixth  one  rested  on  a 
layer  of  shale  about  18  in.  thick.  To  secure  solid  bear- 
ing this  footing  was  "plugged"  in  sections  of  about  1 
ft.  width,  and  in  that  way  carried  to  the  ledge.  All 
of  them  were  in  good  condition  and  of  ample  size. 

As  the  old  concrete  columns  could  not  be  utilized, 
it  was  decided  to  transmit  the  load  of  the  new  storej's 
to  the  footings  by  means  of  structural-steel  members 
built  arount  the  old  columns.  Four  holes  were  cut  in 
the  floor-slabs  at  each  column  and  4  by  4  by  J^4-in. 
angles  lowered  down  from  the  roof  to  the  footings. 
They  rested  on  a  structural-steel  base,  made  in  two 
jjarts  and  bolted  together.  The  angles  were  connected 
by  %  by  2^-in.  straps  every  6  in.  alternating,  J's-i"- 
tap-screws  being  used  for  connections  at  the  two  lower 
floors,  where  the  original  columns  were  18  in.  stjuare, 
and  bolts  on  the  upper  two  floors,  where  the  old  col- 
umns were  2  in.  smaller.  After  the  angles  were  con- 
nected up.  No.  9  triangular  mesh  was  wrapped  around 
them  and  the  concrete  for  fire  protection  poured,  one 
floor  at  a  time.  The  finished  columns  were  2  ft.  square, 
an  increase  of  6  in.  over  the  old  ones. 

The  old  roof-slab  and  the  fifth-storey  columns 
were  then  wrecked,  structural-steel  caps  bolted  to  the 
tops  of  the  angles  and  the  columns  for  the  new  super- 
structure poured  on  these. 

The  new  floors  were  of  flat-slab  construction, 
without  drops  or  column  heads.  Three  weeks  after 
the  old  roof-slab  was  wrecked  the  new  one  was  ppured, 
and  not  a  single  sack  of  floor  had  been  spoiled  al- 
though the  rainfall  had  been  considerable  during  that 
period  and  stopped  construction  for  several  days. 


Modern  Building  Tendencies  in  the  Central 
United  States 

TO  trace  the  trend  of  modern  practice  in  building 
construction  is  a  complicated  problem ;  but 
Mr.  Virgil  D.  Allen,  Commissioner  of  Build- 
ings, Cleveland,  Ohio,  sketches  in  the  Cement 
World  the  direction  in  which  constructional  issues  are 
progressing  in  Ohio  and  neighbouring  States.  In 
residential  structures,  he  thinks,  frame  construction  is 
slowly  giving  way  to  brick  and  stucco  construction. 
More  consideration  is  being  given  to  sanitation,  heat- 
ing and  ventilating  than  ever  before ;  and  there  is  a 
decided  improvement  in  the  architectural  features. 

The  older  buildings  were  very  much  cluttered  up 
with  fancy  cornices,  porches,  etc.,  while  the  interior 
finish  was  full  of  panels,  bead  work,  and  mouldings. 
Now  the  lines  of  finish  are  more  severe.  There  is  also 
some  disposition  to  use  the  bungalow  type  of  resi- 
dence. There  has  been  a  large  increase  in  the  tene- 
ment type  of  residential  structures  in  the  last  few 
years,  but  the  time  is  approaching  when  return  will 
l)e  made  to  the  separate  house. 

In  factory  and  mill  buildings  are  to  be  observed 
the  greatest  changes.  There  has  been  a  large  increase 
in  tlie  size  of  such  buildings,  while  more  attention  is 
given  to  the  lighting,  ventilation,  and  sanitar}'  facili- 
ties, not  only  for  humanitarian  reasons,  but  because 
of  the  demonstrated  economical  value  of  such  equip- 
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incut.  The  modern  factory  is  beinj;;  provided  with 
rest  rooms,  lockers,  hospital  facilities,  and  a  number 
of  comforts  and  conveniences  for  employees  which  a 
few  years  afjo  would  have  been  considered  foolish  and 
iinneccssary. 

Much  more  attention  is  being  given  to  the  adapta- 
bility of  the  building  for  the  business  to  be  conducted 
tlicrcin.  In  times  past  the  practice  was  to  build  and 
put  the  processes  into  it.  Now  the  usual  method  is 
to  lay  out  the  processes  and  build  the  building  around 
them.  There  is  also  a  marked  tendency  to  give  at- 
leutiou  to  the  architectural  appearance  of  industrial 
plants,  not  only  as  applying  to  the  individual  units, 
but  the  entire  plant  arrangement. 

•riiere'is  an  increasing  use  of  iireproof  materials  in 
building  construction,  and  more  and  more  attention 
is  given  to  the  elimination  of  the  fire  hazard,  not  only 
to  property,  but  to  life.  This  is  effected  by  the  use  of 
sprinkler  systems,  the  elimination  of  all  unnecessary 
woodwork,  the  use  of  metal  sash  and  wired  glass  in 
windows,  the  protection  of  exposures  by  fire  doors  and 
shutters,  the  enclosing  of  all  vertical  openings  for 
belts,  elevators,  and  stairways  by  fire-resisting  parti- 
tions, and  close  attention  to  the  construction  of  elec- 
trical and  heating  installations. 


Proportioning  Concrete   and   Checking 
Quantities  for  Pavements 

By  Louis  D.  Kelsey* 

IN  all  the  concrete  pavements  and  sidewalks  laid  in 
this  city,  only  screened  sand  and  gravel  have 
been  used.  This  material  is  ol)tained  from  the 
bed  of  the  Chehalis  river,  and  the  pit  material 
is  screened  and  washed  before  delivery  to  the  scow. 

Our  pavements  are  all  of  two-course  construction, 
consisting  for  the  most  part  of  a  6-in.  base  and  a  2-in. 
top.  The  base  contains  enough  water  so  that,  when 
tamped,  the  surface  will  flush  and  none  of  the  mortar 
will  be  taken  by  it  from  the  top  concrete  after  it  is 
placed.  This  base  also  makes  a  solid  body  upon 
which  the  workmen  can  walk  in  spreading  the  2-in. 
top,  doing  away  with  any  chance  of  the  workmen 
tramping  holes  in  the  base  and  allowing  them  to  fill 
up  with  the  surface  mortar,  thus  insuring  us  a  straight 
two-course  pavement.  The  top  course  is  mixed  r.s  a 
very  soft  mortar  that  is  easily  rodded  to  the  shape  of 
the  crown  desired. 

In  our  lower  course  we  call  for  1  sack  of  cement 
(94  lbs.)  to  be  used  in  each  12  sq.  ft.  of  6-in.  base  in 
place.  This  is  based  on  1  sack  of  cement  to  each  6 
cu.  ft.  of  mixed  concrete,  sand  and  gravel  to  be  pro- 
I)or'tioned  as  3  to  5,  or  as  directed.  The  "as  directed" 
clause  is  placed  in  our  specifications  for  the  reason 
that  our  materials  vary  as  to  fineness,  making  it  neces- 
sary often  to  shift  our  proportions  of  sand  and  gravel 
as  they  require. 

In  our  2-in.  top  course  we  call  for  one  sack  of 
cement  in  every  14j/$  sq.  ft.  of  2-in.  top  in  place,  aggre- 
gate mixed  1  sand  to  2  pea  gravel,  or  as  directed. 

The  inspector  can,  by  checking  the  sub-grade  and 
kceiiing  the  base  and  top  to  the  reqinrcd  thickness  at 
the  time  they  are  placed,  comjiutc  the  amount  of  ce- 
ment used  against  the  amount  required  under  the  si)e- 
cilications.  On  the  work  where  a  boom  mixer  is  used, 
the  inspector  takes  a  check  on  each  move  of  the  mixer, 
which  is  about  every  20  ft. 

In  our  concrete  sidewalk  construction  we  call  for 
1  sack  of  cement  to  l>e  used  in  each  24  sq.  ft.  of  3^-in. 
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concrete  base  in  place,  aggregate  proportioned  1  sand 
to  2  gravel,  or  as  directed.  This  is  based  on  1  sack 
of  cement  to  each  1  cu.  ft.  of  mixed  concrete.  In 
place  of  calling  for  a  straight  proportion  on  the  ^-in. 
t(jp  for  sidewalk  work,  that  is,  1  cement  to  2  sand,  we 
limit  the  contractor  to  1  sack  of  cement  (94  lbs.)  to 
be  used  in  each  IS'/t  sq.  ft.  of  sidewalk  in  place,  top 
and  bottom  included ;  the  top  to  be  composed  of  sand 
and  cement  in  such  proportions  as  will  not  exceed  the 
limit  as  set  in  the  specifications  for  the  distance  that 
1  sack  of  cement  will  run.  For  the  most  of  the  sands 
which  we  have  used,  we  have  found  that  this  is  very 
close  to  a  1 :2  proportion. 

This  system  of  specifying  how  far  a  sack  of  cement 
shall  run  in  concrete  pavement  and  sidewalk  con- 
struction, we  have  found,  has  some  good  advantages 
from  an  engineering  point  of  view. 

First :  We  have  found  that  we  can  handle  a  job 
with  only  one  inspector,  whereas  in  many  cities  using 
the  other  method  of  mixing — that  is,  straight  propor- 
tions— they  are  using  two  inspectors,  one  at  the  mixer 
and  one  at  the  grade  where  the  concrete  is  being 
placed. 

Second:  From  this  method  of  specifying,  the  con- 
tractors, in  making  up  their  bids,  can  compute  the 
amount  of  cement  that  is  actually  required  on  any 
certain  piece  of  work,  and  it  al.so  guards  against  the 
contractor  shaving  his  price  at  the  time  of  letting 
the  contract  on  the  theory  that  he  can  run  a  leaner 
mixture  than  is  called  for. 

Third :  The  inspector  on  the  work,  after  once  ad- 
justing the  proportions  of  sand  and  gravel  desired, 
has  as  his  duty  the  watching  of  the  cement,  the  empty 
cement  sacks,  the  sub-grade  and  the  placing  of  the 
concrete,  and  by  measuring  up  the  base  at  intervals, 
can  at  once  detect  any  change  in  the  proportions  of 
sand  and  gravel. 

Within  the  last  two  years  we  have  placed  some 
20,600  sq.  yds.  of  two-course  concrete  pavement  and 
17,000  sq.  yds.  of  concrete  sidewalks  under  this  type 
of  specification,  and  we  find  that  this  method  is  giving 
us  good  satisfaction. 


A  writer  in  the  Commonwealth  Engineer  describes 
the  reinforced  concrete  sleepers  that  have  been  laid 
in  Adelaide,  S.  .'\..  to  carry  tram  rails.  The  sleepeia 
used  are  reinforced  in  conjunction  with  a  metal  shoe, 
on  which  the  rail  rests.  The  shoes  are  connected 
with  reinforcing  rods,  and  these  are  strengthened  by 
intervening  braces.  The  whole  forms  a  truss  bridge, 
which  in  itself  is  very  strong,  and  is  further  strength- 
ened by  the  addition  of  concrete.  The  ironwork  of  the 
sleeper  is  placed  in  a  mould,  into  which  the  concrete 
is  poured,  and  the  necessary  tamping  is  done  to  en- 
sure that  every  crevice  is  fi'lled.  The  bottom  of  the 
sleeper  has  a  concave  surface,  which  is  considered  .m 
improvement  on  the  usual  flat  bottom,  ??  it  gives  a 
better  grip  of  the  road  bed.  \\hen  the  sleepers  are 
laid  the  rails  do  not  come  in  contact  ^vitli  the  con- 
crete, and  all  vibration  is  taken  on  the  slire.  The 
initial  cost  per  sleeper  is  consid.-rably  higher  than  in 
the  case  of  wood  or  steel,  but  the  durability  i.s  said 
to  be  immensely  greater. 


\\  hen  grouting  the  joints  of  sewer  pipe  the  grout 
should  be  poured  from  one  side  until  it  flows  around 
and  begins  to  fill  the  opposite  side,  when  the  pouring 
should  be  finished  from  that  side.  This  causes  a  wave 
action  that  insures  close  filling  at  the  bottom  of  the 
joint. 
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LETTERS  TO  THE  EDITOR 


Constructional  Operations  in  the  Winter  Season 

Editor,    The    Contract    Record: 

Your  editorial  published  under  the  above  heading  in 
your  issue  of  October  13  opens  up  a  question  of  great  im- 
portance to  the  building  industry.  Undoubtedly  there  is  a 
tendency  to  get  things  finished  up  before  the  severe  weather 
sets  in,  staving  off  the  commencement  of  new  work  until 
spring  arrives  and  the  frost  is  out  of  the   ground. 

Where  one  has  to  start  excavating  into  three  feet  of 
frost  it  is  much  more  costly,  whichever  way  it  is  done — 
whether  by  thawing  out  the  frost  by  fires,  or  by  getting  it 
out  with  chisels  and  hammers.  But  assuming  that  this  oper- 
ation has  been  performed,  and  that  the  foundation  walls  are 
in  place,  the  work  can  be  carried  through  the  winter — and 
it  is  done  quite  often.  A  case  in  point  is  the  Williams  Build- 
ing at  Toronto — a  ten-storey,  reinforced  concrete  structure. 
This  building  was  commenced  in  December  four  years  ago. 
The  foundations  were  carried  ta  rock.  When  the  work 
reached  the  surface  a  severe  cold  spell  set  in,  and  it  was 
decided  to  postpone  operations  for  a  time.  This  lasted 
about  a  month,  after  which  the  work  was  resumed  and  the 
building  completed  in  the  fall.  This  was  the  coldest  winter 
we  had  had  for  ten  years,  and  the  main  reason  for  stopping 
was  because  we  were  at  the  lowest  storey,  where  the  greatest 
stresses  would  ultimately  come.  If  we  had  been  at  the  upper 
storeys,  work  would  probably  have  been  carried  on  by  the 
aid  of  salamanders. 

There  is  no  insuperable  difficulty  in  carrying  out  work 
in  the  winter.  The  factors  are  higher  cost  and  more  atten- 
tion, and  these  may  well  be  oflfset  by  renting  the  premises 
six  months  earlier. 

Yours  truly, 

S.   H.   PENLINGTON. 
Toronto,  October  27,  1915. 


Winnipeg  City  Engineer's  Views 

Editor,   The   Contract   Record: 

For  several  years  the  City  of  Winnipeg  has  constructed 
concrete  trunk  sewers  during  winter  to  give  employment  to 
a  large  number  of  men  who  would  otherwise  be  unemployed 
and  kept  by  charity. 

The  construction  of  these  concrete  sewers  has  been  car- 
ried along  without  failures,  and  with  no  great  difficulty.  The 
aggregates  are  heated  usually  over  and  about  a  long  cylin- 
drical furnace  having  chimney  at  one  end  and  the  firing 
door  at  the  other.  The  water  is  heated  in  a  boiler  before 
being  mixed  with  the  aggregates.  During  very  severe  tem- 
peratures it  is  found  necessary  to  maintain  coke  fires  in  the 
trench,  and  as  soon  as  the  concrete  is  slightly  set  it  is  cov- 
ered with  earth. 

A  comparison  of  the  cost  of  doing  this  work  in  the 
winter  time  witH  the  cost  of  similar  work  in  the  summer 
would  not  be  pertinent  in  the  discussion  which  you  have 
raised,  on  account  of  the  fact  that  the  work  is  carried  on  in 
winter  by  labourers,  of  whom  two-thirds  to  three-fourths 
are  unskilled  in  this  class  of  work,  and  in  many  instances 
they  are  not  accustomed  to  heavy  work  of  any  kind.  It  has 
been  the  exception  for  the  city  to  reduce  the  rate  of  wage 
for  this  class  of  labour. 


1  am  heartily  in  sympathy  with  your  ideas  in  this  matter 
and  hope  the  discussion  you  are  endeavoring  to  bring  about 
will  lead  to  actual  results. 

Every  winter  this  city  experiences  an  influx  of  laborers 
— men  from  outside  points  who  are  unsuccessful  in  their  en- 
deavor to  secure  work.  The  cliarity  institutions  are  taxed 
severely  at  this  season  of  the  year,  and  money  spent  in  the 
relief  of  people  of  this  class  is  an  economic  waste. 
Yours  very  truly, 

W.    P.    BRERETON, 
(City  Engineer,  Winnipeg.) 
Winnipeg,    October   27,    1915. 

*         *         * 

"  Convince  the  Man  Who  Pays  the  Bill " 

Editor,  The  Contract  Record: 

Ways  and  means  of  carrying  out  constructional  opera- 
tions in  severe  weather  have  received  a  great  deal  of  study 
at  our  hands.  Specializing  as  we  do,  our  field  of  endeavour 
does  not  afford  the  same  scope  as  that  of  the  general  con- 
tractor, and  by  force  of  necessity  we  have  been  compelled 
to  secure  winter  work  or  be  idle  a  large  percentage  of  the 
year. 

Our  success  in  securing  winter  work  is  measured  by  our 
ability  to  convince  the  man  who  pays  the  bill  that  the  pro- 
posed winter  operations  are  good  business  from  his  view- 
point. This  is  the  acid  test,  and  a  long  hard  fight  is  ahead 
to  increase  the  scope  of  our  winter  work  on  this  basi^,  but 
the  results  to  date  have  been  so  satisfactory  and  encour- 
aging that  we  know  that  we  are  on  the  right  track. 

It  means  careful  study  of  all  the  factors  entering  into 
the  extra  cost  of  winter  work,  and  by  concentrated  effort  on 
these  factors  gradually  to  reduce  and  finally  eliminate  them 
if  possible. 

We  will  rest  our  case  on  the  foregoing  remarks,  as  it 
would  be  presumptuous  to  cover  classes  of  work  other  than 
that  in  which  we  specialize. 

Yours   very   truly, 
THE  FOUNDATION  COMPANY,  LIMITED. 
Montreal,  October  25,  1915. 


Winter  Construction  an  Important  Problem 
for  Canada 

Editor,   The   Contract    Record: 

Owing  to  the  difference  in  climatic  conditions,  the  ques- 
tion of  winter  construction  is  a  much  more  important  one  in 
Canada  than  it  is  in  the  United  States.  I  have  always  felt 
that  much  of  our  work  could  be  so  arranged  that  there 
would  be  far  greater  activity  during  the  winter  season,  thus 
giving  employment  to  labour  when  it  is  most  needed.  But 
even  in  our  less  severe  climate  I  have  always  tried  to  avoid 
the  use  of  concrete  or  any  masonry  construction  in  severely 
cold  weather.  With  our  shorter  and  less  severe  winters, 
operations  can  frequently  be  arranged  so  that  the  suspension 
of  masonry  work  during  severe  weather  does  not  involve 
serious  delay,  but  I  realize  that  the  situation  is  different  in 
Canada,  and  that  if  such  work  can  be  carried  on  with  safety 
during  the  winter  it  would  be  most  desirable  to  do  so.  As 
to  precise  methods  which  should  be  adopted,  or  as  to  the 
increased  cost,  and  whether  such  increase  would  be  offset  in 
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a  large  degree  by  cheaper  labour  and  other  considerations,  1 
sliall   follow   the   discussion   in   your  journal. 

Yours  truly, 

NELSON   P.  LEWIS, 
(Chief  Engineer,   Board  of  Estimate  and 
Apportionment,  New  York  City.) 
New  York  City,  October  25,  191. 1. 


Insurance  of  Office  Tenure 


Editor,  The  Contract  Record: 

I  have  read  with  considerable  interest  in  a  recent  issue 
of  The  Contract  Record  Mr.  J.  W.  B.  Blackman's  letter  on 
Security  of  Tenure,  and  also  your  editorial  on  the  subject. 
The  specimen  policy  published  in  your  issue  of  October  'j 
covered  many  interesting  points,  but  the  scheme  docs  not 
seem  very  practicable  to  me.  Only  the  fact  that  such  in' 
surance  is  actually  being  carried  out  in  Great  Britain  sug- 
gests the  feasibility  of  its  adoption  in  Canada.  It  must  not 
be  overlooked,  however,  that  tenure  of  office  is  much  more 
secure  in  the  Old  Country  than  in  Canada. 

The  desirability  of  such  an  insurance  is  much  the  same 
as  for  any  other  insurance — namely,  to  provide  against  un- 
foreseen contingencies.  It  is  in  the  application  of  the  scheme 
that  difficulties  seem  to  arise.  For  example,  there  is  the 
■problem  of  determining  what  is  an  arbitrary  and  unjust  dis- 
missal. It  is  quite  possible  that  a  few  isolated  actions,  con- 
sidered by  themselves,  might  justify  dismissal,  whereas,  if 
taken  in  their  proper  relation  to  the  man's  record,  they  might 
appear  very  trifling.  It  would  seem  necessary  for  the  in- 
surance company  to  keep  a  complete  record  of  the  profes- 
sional  career  of   those   they   insured. 

In  the  matter  of  the  dismissal  of  engineers,  it  should  be 
borne  in  mind  that  it  is  not  always  the  loss  of  position  that 
counts  so  much,  as  the  fact  that  public  bodies,  in  order  to 
justify  their  own  actions,  find  it  necessary  to  blacken  the 
reputation  of  the  employee.  It  hardly  seems  possible  that 
this  disagreeable  factor  could  be  eliminated  by  the  opera- 
tions of  an  insurance  company,  for  it  appears  to  be  one  of 
the  risks  attendant  upon  public  office. 

It  is  an  open  question  whether  a  man  should  continue 
to  accept  municipal  offices  after  he  has  once  lost  the  public 
confidence.  Of  course,  his  downfall  may  have  been  brought 
about  through  misrepresentation  on  the  part  of  influential 
but  unscrupulous  enemies — in  wbicli  case  he  may  be  confi- 
dent of  his  ability  to  give  good  service  whether  he  be  suc- 
cessful in  winning  back  public  support  or  not. 

In  my  own  opinion,  further  discussion  of  Mr.  Black- 
man's  proposal  would  be  beneficial.  Perhaps  some  more 
practical  scheme  could  be  worked  out.  It  is  possible  that 
some  modiiied  form  of  assisting  civic  employees  temporarily 
out  of  work  might  be  devised. 

Yours  truly. 

A.  J.   LATORNELL, 
(City  Engineer,  Edmonton,  Alta.) 
Mcaford.   Ont.,  October  27,  1915. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Capt.  Leon  H.  Curry,  son  of  Senator  Curry,  has  been 
killed  at  the  front.  Captain  Curry,  who  joined  the  42nd 
Highlanders,  was  thirty  years  of  age.  He  was  connected 
with  the  Canada  Car  and  Foundry  Company,  and  five  years 
ago  went  from  .'Xmherst,  N.  S.,  to  Montreal,  when  the  Cana- 
dian Steel  Foundries  Corporation  (of  which  Senator  Curry 
is  president)  was  formed.  For  several  years  he  was  Assist- 
ant to  the  Vice-President  and  General  Manager,  as  well  as 
a  Director  of  the  company.  Less  than  two  years  ago  he  was 
married  to   Miss   Marion   McKeen.  of  Halifax. 


Another  new  Montreal  contracting  lirm  is  that  of  Valin 
&  Bail. 

Messrs.  Martineau  &  Prenoveau,  general  cuntractorx, 
Montreal,  have  registered  a  partnership. 

Mr.  James  Chisholm,  the  veteran  Winnipeg  architect,  is 
seriously  ill  at  his  winter  home  at  Ocean  Park,  California. 
He  is   suffering   from  pneumonia. 

The  Standard  Steel  Company,  Montreal,  has  been  incor- 
porated with  a  capital  of  $200,000.  L.  A.  David,  L.  E.  Mail- 
hiot,  and  S.   H.   Bush  are  among  the  incorporators. 

A  report  favouring  the  construction  of  an  incinerator 
with  a  capacity  of  five  hundred  tons  a  day,  and  costing 
.$300,000,  has  been  submitted  to  the  Montreal  City  Council. 

The  St.  Catharines  Steel  and  Metal  Company,  Limited, 
capitalized  at  $50,000,  has  been  incorporated  with  head  office 
at  St.  Catharines.  The  incorporators  include  H.  Shortt  and 
Henry  Collier,  of  St.  Catharines. 

The  Toronto  House- Wrecking  and  Construction  Com- 
pany, Limited,  is  the  name  of  a  new  Toronto  firm  capitalized 
at  $40,000.  The  incorporators  include  A.  Stein,  William 
Fink,   and  Samuel   Floderwasser. 

The  building  permits  issued  in  Vancouver  recently 
totalled  $200,000  in  one  week.  The  explanation  of  this  is 
that  the  Dominion  Government  took  out  a  permit  for  work 
valued  at  $195,000,  this  being  in  connection  with  reclamation 
work. 

The  Canadian  Bridge  Company,  Limited,  Walkerville. 
Ont.,  has  obtained  a  Dominion  charter  with  a  capital  of  two 
million  dollars.  The  incorporators  include  F.  C.  McMath, 
Willard  Pope,  and  C.  M.  Gooderich,  of  Detroit,  and  A.  L. 
Colby  and  C.  T.   Miller,  of  Walkerville. 

Good  progress  is  reported  on  the  construction  of  the 
eight-storey  reinforced  concrete  warehouse  which  W^ells 
Brothers  of  Chicago  are  building  at  Regina  for  the  Robert 
Simpson  Company  of  Toronto.  The  roof  is  to  be  on  early 
this  month.    The  building  was  started  some  ten  weeks  ago. 

At  Port  Moodie,  B.  C,  operations  have  started  in  clear- 
ing the  nine  and  one-half  acre  site  upon  which  the  plant  of 
the  Port  Moodie  Steel  Works  is  to  be  erected.  The  city 
is  to  guarantee  the  bonds  of  the  new  industry  to  the  extent 
of  $100,000.  It  is  planned  to  have  the  plant  completed  and 
in  operation  by  the  New  Year. 

At  a  meeting  of  the  Dominion  Sugar  Company,  of  Wal- 
laceburg.  Ont.,  held  last  week,  it  was  decided  to  make  an 
immediate  start  on  the  erection  of  a  beet-sugar  factory  at 
Chatham,  Ont.,  at  a  cost  of  one  million  dollars.  It  is  under- 
stood that  the  city  will  pass  a  by-law  granting  the  company 
a  free  site  worth  $18,000.  The  factory  will  be  situated  at  the 
west  end  of  the  city  of  Chatham,  and  will  give  employment 
in  the  busy  season  to  upwards  of  three  hundred  men. 

The  muddle  into  which  Montreal's  paving  programme 
has  drifted,  owing  to  various  injunction  proceedings,  is  illus- 
trated by  a  statement  made  by  Mr.  P.  Mercier.  the  acting 
chief  engineer,  regarding  streets  ready  to  be  paved  with 
asphalt  macadam.  He  estimates  that  the  city  will  lose  $50,000. 
as  tlie  foundations  of  many  streets,  already  laid,  will  have 
to  be  relaid  in  the  spring.  Already  damage  has  been  done 
to  these  foundations,  the  city  being  powerless  to  secure 
the  asphalt  owing  to  the  injunctions  issued  by  the  Courts. 
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Lieut.  J.  Cameron,  of  the  Third  Battalion,  a  civil  and 
mining  engineer  of  Toronto,  is  reported  wounded  at  Etaples. 

Sergeant  Harry  Mellor,  a  Toronto  contractor,  twenty- 
nine  years  of  age,  who  joined  the  19th  Battalion,  C.  E.  F., 
in  the  early  part  of  the  war,  is  reported  severely  wounded. 

Mr.  G.  Preston  Brady,  formerly  connected  with  Camp- 
bell &  Lattimore,  contractors  on  the  foundation  work  for 
the  high  level  bridge  at  St.  Catharines,  Ont.,  is  now  engaged 
in  drafting  work  for  the  Pere  Marquette  Railroad  in  con- 
nection with  valuation  work. 

Mr.  G.  W.  Britnell,  a  popular  member  of  the  Toronto 
Builders'  Exchange,  has  been  appointed  Transport  Sergeant 
of  the  new  Pioneer  Battalion.  Mr.  Britnell  was  the  Toronto 
representative  of  Queenston  Quarries,  Limited,  Shale  Pro- 
ducts, Limited,  and  Sarnia  Metal  Products  Company,  Lim- 
ited. 

.Lieut.  Thos.  C.  Campbell,  of  the  Royal  Engineers,  whose 
death  on  a  hospital  ship  is  announced,  sustained  severe 
wounds  in  Gallipoli.  He  was  an  engineer  and  was  engaged 
on  the  Mount  Royal  tunnel  of  the  C.  N.  R.  Subsequently 
he  went  to  Ottawa  and  Toronto  on  work  in  connection  with 
the  water  systems  of  those  cities. 

Lieut.  Herrick  Duggan,  of  the  Royal  Engineers,  who 
was  wounded  on  October  19,  has  succumbed  to  his  injuries. 
He  was  the  son  of  Mr.  G.  H.  Duggan,  Managing  Director 
of  the  Dominion  Bridge  Company  and  a  prominent  member 
of  the  Canadian  Society  of  Civil  Engineers.  Lieut.  Duggan 
was  a  graduate  in  engineering  of  McGill  University,  and  in 
1913  was  engaged  in  the  steel  industry  in  Germany.  He 
was  given  a  commission  in  England. 


The  Corrosion  of  Metal  by  Plaster 

By  W.  J.  Haire 

THERE  is  a  rather  wide-spread  belief  that  Portland 
cement  will  preserve  metal  work  from  corrosion, 
and  that  gypsum  will  promote  corrosion.  Theor- 
etically this  is  correct,  but  in  practice  it  is  found 
that  gypsum  plaster  has  no  corrosive  efifect  and  affords  pro- 
tection equally  as  well  as  Portland  cement.  This  is  due  to 
the  fact  that  gypsum  plasters  as  now  made  have  a  sufficient 
proportion  of  hydrated  lime  incorporated  in  the  manufacture 
to  more  than  neutralize  any  free  acid  in  pure  gypsum. 

Speaking  some  time  ago  on  the  subject  of  corrosion  of 
steel  in  concrete,  Mr.  W.  H.  Walker,  Director  of  the  Re- 
search Laboratory  of  Applied  Chemistry  of  the  Massachu- 
setts Institute  of  Technology,  said  that  every  engineer  is 
well  aware  of  the  fact  that  acidulated  water,  no  matter  how 
small  the  percentage  of  acid  may  be,  tends  to  corrode  steel 
by  increasing  the  number  of  hydrogenions  present.  It  had 
been  made  clear,  from  tests  he  carried  out,  that  there  were 
certain  alkaline  substances  present  in  concrete  which  cor- 
rected any  acidity,  and  so  protected  the  contained  metal  work 
from  corrosion. 

This  fact  has  an  important  bearing  upon  the  question  of 
whether  concrete  will  protect  iron  or  steel  from  corrosion. 
Inasmuch  as  Portland  cement,  when  it  sets  or  hardens,  liber- 
ates a  quantity  of  caustic  lime,  which  is  a  strong  alkali,  the 
answer  to  the  question  must  be  in  the  affirmative.  Iron  or 
steel  will  not  corrode  when  embedded  in  good  concrete;  but 
caustic  lime  is  soluble  in  water,  and  pojrly  made  concrete 
is  not  impervious  to  moisture.  Therefore,  if  iron  be  em- 
bedded in  concrete  through  which  water  is  allowed  at  any 
time   to  percolate,   this   calcium  hydrate   will   be   slowly  but 


surely  dissolved.  With  it  will  disappear  the  inhibiting  ac- 
tion of  the  concrete,  and  iron  embedded  therein  will, 
in  time,  rust  and  become  corroded.  To  ensure  absolute  pro- 
tection of  the  reiriforcing  members  of  concrete  construction, 
therefore,  such  concrete  must  be  of  good  quality  and  suffi- 
ciently dense  and  carefully  made  to  render  it  waterproof. 

Mr.  S.  J.  Webb,  Secretary  of  the  Gypsum  Industries 
Association,  New  York,  has  investigated  the  subject  of  cor- 
rosion on  metal  lath  by  gypsum  plasters,  and  gave  the  writer 
the  following  results  of  his  investigations.  .Gypsum  plaster 
to  which  has  been  added  a  small  quantity  of  hydrated  lime 
— enough  to  give  an  alkaline  reaction,  on  test — will  not  cor- 
rode metal  work  of  any  kind.  He  maintains  that  it  is  not 
gypsum  which  corrodes  or  which  creates  corrosion,  but  the 
currents  of  damp  air  which  are  allowed  to  have  access  to  the 
rrietal  work — in  other  words,  that  where  the  metal  work  is 
entirely  sealed  from  the  action  of  the  air,  by  having  a  suffi- 
ciently thick  coat  of  plaster  over  and  around  it,  there  is  not 
sufficient  porosity  in  the  ordinary  wall  plaster  to  allow  damp 
air  to  reach  the  metal  work,  and  therefore  there  will  be  no 
corrosion.  He  had  occasion  recently  to  cut  into  the  floor 
and  roof  of  Hammerstein's  Theatre  in  New  York,  which 
were  of  gypsum  construction,  and  had  been  in  some  nine 
or  ten  years.  The  floor,  which  was  finished  with  one  inch  of 
Portland  cement  concrete,  had  been  washed  with  a  hose 
daily  for  years.  The  water  had  not  gone  through  the  plas- 
ter, and  therefore  the  steel  work  protected  by  the  floor  was 
in  perfect  condition.  He  also  cited  another  exainple:  The 
National  Fire  Underwriters'  Laboratories  in  Chicago  had  in 
their  basement  for  two  years  a  section  of  metal  lath  coated 
with  gypsum  hardwall  plaster  manufactured  in  the  United 
States.  This  section  had  been  subjected  to  dampness  in  the 
cellar  for  a  sufficiently  long  period  to  give  it  a  good  test. 
Mr.  Webb  secured  the  section  and  had  tests  made.  On  re- 
moving, the  plaster  it  was  found  that  where  the  metal  lath 
had  been  covered  with  an  ordinary  thickness  of  plaster  from 
one-quarter  inch  upwards  there  had  been  slight  initial  cor- 
rosion but  no  progressive  corrosion.  In  a  few  places  where 
the  plaster  had  been  skinned  very  thin  so  that  there  was 
sufficient  porosity  to  allow  the  air  to  pass  through  there  had 
been  progressive  corrosion.  He  took  a  porf.on  of  this  sec- 
tion with  him  to  New  York  and  exhibited  it  before  a  com- 
mittee who  had  in  charge  a  revision  of  the  New  York  build- 
ing laws.  The  demonstration  was  convincing  to  this  body, 
composed  of  eminent  scientists  and  men  prominent  in  the 
building  trades,  with  the  result  that  they  approved  of  the  use 
of  gypsum  plaster  over  all  metal  surfaces. 

A  section  of  wall  was  taken  from  the  King  Edward 
Hotel,  Toronto,  recently,  which  had  been  plastered  a  number 
of  years  ago  with  gypsum  wall  plaster  on  metal  lath.  The 
metal  was  very  badly  corroded.  The  plaster  had  been  ap- 
plied in  a  thin  coat,  and  was  manufactured  at  a  time  when 
the  gypsum  hardwall  manufacturers  had  not  begun  to  use 
hydrated  lime  to  neutralize  the  slight  amount  of  free  acid  in 
gypsum.  It  is  due  to  examples  of  this  kind,  coupled  with 
the  fact  that  pure  gypsum  gives  an  acid  reaction,  that  there 
is  a  prejudice  against  the  use  of  hardwall  plaster  in  connec- 
tion with  metal.  Some  metal  lath  manufacturers  have  gone 
to  a  great  deal  of  trouble  to  adapt  their  materials  for  use  of 
gypsum  plasters.  While  we  believe  that  any  improvement 
in  the  manufacture  of  metal  lath  that  will  make  it  less  liable 
to  corrosion  is  a  distinct  advance,  we  find  that  if  gypsum 
plaster  is  applied  to  the  thickness  of  one-half  inch  or  more 
and  well  trowelled  to  a  sufficient  density  to  make  an  ordinary 
good  wall  there  is  no  danger  of  gypsum  hardwall  plaster 
corroding  ordinary  steel  metal  lath  or  other  metal  surfaces. 
It  will  be  found  that  there  is  always  present  an  initial  cor- 
rosion, but  that  where  ordinary  care  is  taken  there  will  be 
no  progressive  corrosion,  and  that  therefore  the  metal  will 
be  properly  protected,  and  also  that  it  is  immaterial  whether 
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Portland  cement  plaster  or  a  gypsum  hardwall  plaster  is 
used.  The  ancient  objection  no  longer  obtains  in  regard  to 
the  use  of  gypsum  hardwall  plasters  made  by  modern 
methods  and  formulae.  A  simple  test  can  be  carried  out  by 
any  one  to  show  whether  there  is  any  free  acid  present  in 
Ihc  plaster.  When  you  have  your  plaster  mixed  up,  insert 
a  strip  of  litmus  paper  in  the  mortar,  and  if  it  turns  red 
you  will  know  that  there  is  free  acid  present,  and  the  mortar 
should  not  be  used  on  metal  lath.  If  it  turns  blue,  it  means 
that  the  material  is  alkaline,  and  therefore  suitable  for 
iiR'lal. 


The  Albrecht  Excavator  and  Loader 

THE  T.  L.  Smith  Coinpany  announce  that  they  have 
purchased  the  exclusive  manufacturing  and  selling 
rights  of  the  Albrecht  excavator  and  loader,  and 
that  they  are  in  a  position  to  make  prompt  ship- 
ment  of   machines. 

This  means  that  one  of  the  largest  and  oldest  concrete 
mixer  companies  has  entered  the  dirt  moving  field.  As  this 
company  manufactures  a  broad  line  of  contractors'  equip- 
ment, the  Albrecht  excavator  and  loader  can  be  handled  to 
splendid  advantage. 

For  over  five  years  the  inventor,  John  H.  .Mbrecht,  has 
tried  to  market  this  really  wonderful  machine.  A  number  of 
these  Albrecht  excavators  and  loaders  were  sold  and  are 
being  successfully  used  in  different  parts  of  the  United  States. 
Lack  of  capital,  however,  prevented  the  successful  develop- 
ment of  the  business.  Realizing  the  immense  field  in  whifli 
this  machine  could  be  used  to  advantage.  The  T.  L.  Smith 
Company  took  over  the  entire  business  of  the  Albrecht  Ex- 
cavator Company.  Backed  by  their  world-wide  selling  or- 
ganization, and  with  their  immense  resources.  The  T.  L. 
Smith  Company  will  be  able  to  handle  the  ever-increasing 
demand  for  this  machine. 

The  Albrecht  excavator  and  loader  is  well  described  by 
a  man  prominent  in  engineering  circles:  "This  machine  is 
halfway  between  a  hand  shovel  and  a  steam  shovel,  and  will 
do  the  work  of  both."  It  does  away  with  the  big  gang  of 
shovellers.     The  wagons   do   not  have   the  long,  heavy  pull 


out  of  the  pit,  and  the  snatch  team  is  done  away  with,  the 
loading  being  done  on  the  surface.  Two  men  only  are  re- 
quired to  operate  the  equipment — one  man  in  the  pit  to 
handle  the  scraper,  and  one  man  to  run  the  machine.  A 
I'Z  h.p.  horizontal  gas  engine,  heavy  duty  type,  provide* 
ample  power  to  dig  and  load  30  cubic  yards  an  hour.  This 
machine  wilt  dig  at  a  distance  of  100  feet  from  the  machine, 
and  at  any  desired  depth  for  ordinary  excavations  at  a  rate 
of  about  one  round  trip  a  minute.  With  this  loader  you  can 
plow  faster  than  with  horses,  and  load  as  fast  as  ten  men. 
It  will  dig  at  any  point  either  above  or  below  its  level,  and 
over  a  big  area  covering  almost  a  half  circle  back  of  the 
machine. 

The  Albrecht  excavator  and  loader  can  be  used  for  ex- 
cavating, for  big  foundations,  basements  and  drainage 
ditches,  for  backfilling,  for  loading  sand,  gravel  and  other 
similar  materials,  and  it  is  an  economical  investment  for  the 
contractor  who  handles  street  and  highway  paving.  It  can 
be  used  to  splendid  advantage  on  the  ordinary  roadway  in 
place  of  the  regular  horse  scraper. 

Additional  information,  prices,  etc.,  can  i>e  secured  by 
writing  to  The  T.  L.  Smith  Co.,  1196-A  32nd  Street,  Mil- 
waukee, Wis. 


Addressing  Mail  to  Soldiers 

In  order  to  facilitate  the  handling  of  mail  at  the  front 
and  to  insure  prompt  delivery  it  is  requested  that  all  mail 
be  addressed  as  follows: — 

(a)  Regimental    Number. 

(b)  Rank. 

(c)  Name. 

(d)  Squadron,  Battery  or  Company. 

(e)  Battalion,   Regiment,   (or  other  unit)   Staff  appoint- 

ment or  Department 

(f)  Canadian  Contingent. 

(g)  British    Expeditionary    Force. 

(h)  .\rmy   Post  Office,   London,   England. 
Unnecessary    mention    of    higher    formations,    such   as 
brigades  and  divisions,  causes  delay. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Aldborough  Township,  Ont. 

The  Township  Council  are  considering 
the  construction  of  the  Schleihauf  Drain. 
Reeve,  A.  McColl,  West  Lome,  Ont. 

Keppel  Township,  Ont. 

The  Township  Council  have  author- 
ized the  expenditure  of  $4,000  on  re- 
pairs to  the  roads.  Clerk,  George  At- 
key,  Oxenden,  Ont. 

Kingston,  Ont. 

The  City  Council  will  call  for  tenders 
shortly  on  the  construction  of  a  pave- 
ment on  University  Avenue.  Clerk,  W. 
W.  Sands. 

Leamington,  Ont. 

The  Town  Council  have  authorized 
the  laying  of  a  pavement  on  McGaw 
Street.  Work  will  start  as  soon  as  pos- 
sible. 

New  Glasgow,  N.  S. 

Work  has  been  started  on  the  laying 
of  a  temporary  8-inch  watermain  by 
day  labor.     Engineer,   E.   S.   Eraser. 

Pembroke,  Ont. 

The  Town  Council  are  considering 
the  construction  of  a  macadam  roadway 
estimated  to  cost  $4,000.  Engineer,  W. 
J.   Moore. 

Sudbury,  Ont. 

The  Town  Council  contemplate  lay- 
ing sidewalks  to  cost  approximately 
$3,800.     Clerk,  W.  J,   Ross. 

Tilbury,  Ont. 

Work  will  start  shortly  on  the  con- 
struction of  sewers  on  St.  Clair  and  Su- 
perior Streets  for  the  Town  Council. 
Clerk,  W.  A.   Hutton. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  November  9th  for  asphalt 
paving  on  Condor  Street  and  Empress 
Crescent,  grading  on  Glenview  Street 
and  sidewalks  on  Annette  and  Watkin- 
son  Streets  and  Weston  Road.  Plans  at 
office  of  the  Works  Department. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

Contracts  for  sewer  construction  have 
been  let  by  the  City  Council  to  J.  J. 
Armstrong,  116  Burris  Street,  J.  D.  Arm- 
strong, 138  Erie  Avenue,  and  to  the  City 
Engineer. 

London,  Ont. 

Contracts  for  the  construction  of  sew- 
ers have  been  let  to  the  Webster  Con- 
struction Company,  Ltd.,  Bank  of  To- 
ronto Building,  at  $3,590,  and  to  the 
Fielder  Construction  Company,  William 
Street. 

Prince  Albert,   Sask 

The  City  Council  have  let  the  contract 
for  the  supply  of  material  for  the  sewer 
on    Ninth    Avenue    W.    to    the    Ontario 


Sewer  Pipe  Company,  Ltd.,  Mimico,  Ont. 
Work  by  day  labor. 

Thorold,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  construction  of  sewers  to  Peter 
Domizzio,  Thorold,  Ont. 

Toronto,  Ont. 

Contracts  for  the  construction  of  side- 
walks have  been  let  by  the  Board  of 
Control  to  the  following  firms  :^Ram- 
say  Contracting  Company,  39  Indian  Rd. 
Crescent;  J.  P.  Nicholson.  48  Alexander 
Street;  A.  Johnson,  35  Burgess  Street; 
Riverdale  Concrete  Paving  Company, 
256  Jones  Avenue;  Standard  Concrete 
Paving  Company.  74  Moscow  Avenue; 
H.  Mitchell,  464  Brock  Avenue;  Godson 
Contracting  Company,  Manning  Cham- 
bers. 

The  following  contract  for  laying 
pavements  have  been  let  by  the  Board 
of  Control: — Works  Commissioner  R. 
C.  Harris,  asphalt  on  Bleecker,  Coxwell, 
Elmwood  and  Springrove  Sts.,  $22,046; 
Grant  Contracting  Company,  $15,795; 
Asphaltic  Concrete  Company,  74  King 
Street  E.,  concrete  on  Hanover  Place 
and  treated  wood  block  on  a  lane,  $4,731. 

The  Board  of  Control  have  let  a  con- 
tract to  the  Agnew  Company,  606  Ave- 
nue Road,  for  the  construction  of  sewers 
on  Clendennan,  Marie,  Vine  and  Sym- 
ington Streets,  at  $8,593.  and  to  D.  Ar- 
not,  foot  of  Berkley  Street,  for  the  con- 
struction of  the  McLean  Avenue  Out- 
let,  at   $2,440. 


Railroads,  Bridges  and  Wharves 

Belleville,  Ont. 

The  Belleville  &  Bay  of  Quinte  Bridge 
Company,  c/o  E.  G.  Porter,  M.P.,  are 
considering  a  large  amount  of  concrete 
work  on  the  piers  of  the  Bay  Bridge. 
Engineer,  L.  E.  Allen. 

Blenheim.  Ont. 

The  Pere  Marquette  Railway  Com- 
pany propose  to  build  a  switch  here. 
Particulars  from  the  Superintendent,  St. 
Thomas,  Ont. 

Petrolia,  Ont. 

The  Town  Council  are  considering  the 
construction  of  a  railway  switch  for  the 
proposed  sugar  refinery.  Particulars 
from  G.  S.   Pitkin. 

Toronto,  Ont. 

By-laws  for  the  construction  of  a 
hydro-electric  railway  between  Toronto 
and  London  will  be  submitted  to  the 
various  Municipalities  concerned  on 
January  1st,  1916.  Estimated  cost, 
$11,000,000. 


Public  Buildings,  Churches 
and  Schools 

Bathurst,  N.   B. 

Tenders  will  be  received  until  4  p.m., 
November  11th,  by  R.  C.  Desrochers, 
Department  of  Public  Works,  Ottawa, 
for  alterations  and  additions  to   the  fit- 


tings at  the  Post  Office.  Plans  and  spe- 
cifications with  the  Caretaker,  Public 
Building,  Bathurst,  with  D.  H.  Water- 
bury,  St.  John,  N.  B.,  and  at  the  Depart- 
ment. Specifications  only  at  office  of 
MacLean  Daily  Reports,  Ltd.,  25  Char- 
lotte  Street,  Toronto. 

Birchcliffe,  Ont. 

Tenders  on  the  erection  of  a  school 
for  the  Trustees  of  School  Section  No. 
15,  Scarborough,  will  be  received  until 
November  8th  by  the  Secretary,  H.  A. 
O.  Grimbly,  Birchcliffe.  Plans  at  office 
of  the  Architect,  William  Eraser,  34  Vic- 
toria Street,  Toronto.  Brick  construc- 
tion, slate  roofing.  Approximate  cost, 
$20,000. 

North  Portal,  Sask. 

All  fittings  required  for  the  school 
now  being  erected  for  School  District 
No.  490  will  be  purchased  by  the  School 
Board.     Chairman,  F.  Douglas. 

Woodrow,  Sask. 

The  Trustees  of  School  District  No. 
3462  have  been  authorized  to  borrow 
$5,000  for  the  erection  of  a  school.  Sec- 
retary,  Kirk  Robinson,  Woodrow. 

CONTRACTS  AWARDED 

Lindsay,  Ont. 

In  connection  with  fitting  up  the  -Ar- 
mouries, the  Department  of  Militia  and 
Defence  have  let  the  general  and  car- 
pentry contracts  to  John  Carew.  and  the 
heating  and  plumbing  to  William  Hun- 
gerford,  Colborne  Street. 

Norwich,  Ont. 

In  connection  with  the  Library  now 
in  course  of  erection  for  the  Town 
Council,  the  contract  for  concrete  work 
has  been  let  to  F.  Sweazy,  Norwich, 
carpentry  and  painting  to  W.  F.  Bow- 
man, Norwich,  and  heating  and  lighting 
work  to  F.  C.  Bishop,  Main,  Street. 
Fittings  will  be  purchased  by  the  Li- 
brary  Board. 

Quebec,  Que. 

Work  has  been  started  on  interior  al- 
terations at  the  convent  on  Ste.  Therese 
Street  for  the  Soeurs  Franciscaines,  188 
Grande  Allee  Street.  General  contrac- 
tors, L.  H.  Peters,  Ltd.,  10  Ste.  Angele 
Street.     Approximate   cost,  $4,000. 

Sault  Ste.  Marie,  Ont.  1 

The  contract  for  the  installation  of^ 
plumbing  and  heating  at  the  new  gaol 
building  has  been  awarded  to  the  Ideal, 
Plumbing  &  Heating  Company,  144 
Queen  Street  E.,  for  wiring  and  electric 
fixtures  to  O.  C.  Carney,  492  Queen 
Street  E. 

Toronto,  Ont. 

The  Board  of  Education  have  let  the^ 
contract  for  the  erection  of  a  retaining 
wall  at  Roden  School  to  the  Ramsay 
Contracting  Company,  39  Indian  Road 
Crescent,  and  for  iron  fences  at  Earls- 
court  and  Huron  Street  Schools  to  the 
British  American  Hardware  Manufac- 
turing Company,  Patterson  Place. 
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Business  Buildings  and  Indus- 
trial Plants 

Aylmer,  Que. 

TcikIcts  arc  now  bcinfj  received  for  all 
trades  required  in  alterations  to  the  club 
house  of  the  Ottawa  Golf  Club.  Archi- 
tects, Horwood,  Taylor  &  Horwood,  i;tO 
.Sparks  Street,  Ottawa. 

Eureka,  N.  S. 

The  Nova  Scotia  Underwear  Com- 
pany, Ltd.,  have  decided  to  rebuild  their 
plant,  which  was  recently  destroyed  by 
fire.     Work  will  prol)al)ly  start  shortly. 

Fort  William,  Ont. 

Plans  have  been  drawn  for  a  ware- 
Iiouse  to  be  erected  on  Hardisty  Street 
for  the  Lake  of  the  Woods  Milling  Co., 
Cuthbertson  Hlock.  Frame  and  corru- 
gated iron  construction,  concrete  foun- 
dation.   Approxittiate  cost,  $4,000. 

Kippen,  Ont. 

Isaac  Jarrott  is  considering  altera- 
tions and  improvements  to  his  farm 
buildings.  Work  will  include  cement 
block  foundations  and  interior  changes. 

Kirkton,  Ont. 

Wellington  Neil  contemplates  the  con- 
struction of  a  fireproof  barn  to  replace 
that  destroyed  by  fire.  Estimated  cost, 
.f:i,ooo. 

The  erection  of  fireproof  barns  is  be- 
ing considered  by  William  Gilfillan.  Ap- 
proximate  cost,   $;!,500. 

London,  Ont. 

M.  .Noxell,  200  West  Street,  has  com- 
menced the  erection  of  a  store  and  resi- 
dence on  Trafalgar  Street,  estimated  to 
cost  $:i,000.  Concrete  block  construc- 
tion, concrete  foundation,  felt  and  gravel 
rooting.      Smaller   trades  will  be  let. 

H.  T.  Reason,  180  York  Street,  con- 
templates the  erection  of  a  factory  for 
the  manufacture  of  paper  boxes.  Work 
will   i)robably   shart   shortly. 

Montreal,   Que. 

A.  Depetro,  12:i2c  Cadieux  Street,  has 
commenced  the  erection  of  a  store  and 
Hats  on  lierri,  Kolette  and  Isabeau  Sts., 
estimated  to  cost  $5,500. 

Tenders  on  the  erection  of  an  addi- 
tion to  the  pump  house  on  Papineau 
Avenue  are  being  received  bj'  the  Wa- 
terworks Engineer,  T.  Lcsage,  City  Hall. 
Reinforced  concrete  construction,  brick 
facing,  felt  and  gravel  rooting. 

Ottawa.  Ont. 

In  connection  with  the  stores  built  on 
Hank  Street  for  W.  H.  Lister  et  al,  the 
owners  have  decided  not  to  instal  a  heat- 
ing system  at  present. 
Petrolia.  Ont. 

The  Town  Council  are  having  plans 
prepared  for  a  transformer  station,  esti- 
mated to  cost  $5,000.  Clerk,  J.  McHat- 
lie. 

Preston,  Ont. 

riie  vScdid  Leather  Shoe  Company, 
Queen  Street,  conteinplafc  the  erection 
of  an  addition  to  their  factory  at  an 
early   date.      Manager,  J.   Parker. 

Salisbury,  N.  B. 

Eben  Lewis  has  commenced  the  erec- 
tion of  a  saw  and  shingle  mill,  and  is  in 
the   market  for  equipment. 

Sarnia,  Ont. 

S.  Scarlatta,  165  Lochiel  Street,  is 
about  to   start   work  on  the  erection  of 


a    store    and     warehouse     on     Market 

Square. 

Stanstead,  Que. 

James  Daly  is  considerinR  the  re- 
building of  his  barn  an^  residence  at  an 

aijproximatc  cost  of  $3,500. 

Strathroy,  Ont. 

D.  A.  Patterson  contemplates  the  re- 
modelling of  his  store  and  the  installa- 
tion of  fittings  and  equipment.  Work 
will  start  shortly. 

Thedford.  Ont. 

G.  Hcniing  is  about  to  remodel  and 
equip  premises  as  an  auto  wareroom  and 
repair  shop. 

Toronto,  Ont. 

The  Board  of  Control  ill  receive  ten- 
ders until  November  9th  for  the  erec- 
tion of  buildings  at  the  Don  Roadway 
Incinerator.  Plans  at  office  of  the  City 
Architect,  City  Hall. 

Work  has  been  started  by  C.  HouKh, 
16  Atlas  Avenue,  on  the  erection  of  a 
store  and  residence  at  Broadview  and 
Browning  Avenues.  Smaller  trades  will 
be  let.  Brick  construction,  felt  and  gra- 
vel roofing.     .Approximate  cost,  $3,500. 

Victoria  Harbour,  Ont. 

Work  is  about  to  start  on  the  erection 
of  a  business  hlock  for  James  Burnie 
under  the  supervision  of  Albert  Long, 
Victoria  Harbour. 

Westmount,  Que. 

Saxe  &  Archibald,  314  Dorchester  St.. 
are  preparing  plans  for  a  residence  and 
two  garages  to  be  built  for  C.  H.  and 
N.  A.  Timmins.  4  Park  Crescent.  Ten- 
ders will  be  called  shortly.  Brick  con- 
struction, concrete  foundation,  slate 
roofing.     Estimated  cost,  $8,000. 

Windsor,  Ont, 

Plans  are  being  prepared  for  a  store 
front  and  other  alterations  to  premises 
on  Sandwich  Street  W.  for  the  Canad'an 
Pacific  Railway  Company,  c/o  E.  C. 
Rice.  57  Church  Street.  Architect.  W. 
Walker.  43  Jeanette  Avenue.  Approxi- 
mate  cost.  $3,200, 

CONTRACTS  AWARDED 

Blenheim,  Ont. 

Work  has  been  started  on  the  erection 
of  a  rink  for  the  Blenheim  Skating  Rink 
Company,  The  masonry  contract  has 
been  let  to  D.  Gray,  the  carpentry  to 
John  Henderson,  and  steel  and  roofing 
to  W.  D.  Samson.  .Approximate  cost, 
$3,500. 

Cornwall,  Ont. 

Anglins  Ltd..  65  Victoria  Street.  Mon- 
treal, have  commenced  the  erection  of  a 
storage  warehouse  for  Canadian  Cot- 
ton's Ltd.,  28  Victoria  Square.  Montreal. 
Mill  and  brick  construction,  concrete 
foundation.     Estimated  cost.  $!>0.000. 

Fort  William.  Ont. 

n.  .\.  Gordon.  I^uci  Court,  has  cont- 
incnccd  the  erection  of  an  addition  to 
the  w^archousc  of  the  Dwycr  Elevator 
Company.  Ltd..  Island  No.  2,  Frame 
and  corrugated  iron  construction  and 
roofing,  concrete  foundation.  Estiirafed 
cost.    $4,000. 

Hamilton,  Ont. 

In  connection  with  the  addition  now 
being  erected  at  the  nrcmises  of  .Arcade 
Ltd..  James  Street  N..  the  contract  for 
heating  and   plumbing  has  been   let   to 


R.  H.  Dow,  15  Bay  Street  N.,  and  elec- 
trical work  to  T.  Murphy,  241  Robert 
Street.  Tenders  are  now  being  received 
for  roofing. 

Kingston,  Ont 

The  following  contracts  have  been  let 
>n  connection  with  the  factory  in  course 
of  erection  at  Ridcau  and  Cataraqui  Sts. 

for  Susman  &  Cohen,  292  Ontario  St.: 

heating,  Simmons  Bros.,  132  Princess 
.Street;  vault  door,  J.  &  J.  Taylor  Safe 
Company.  145  Front  Street.  Toronto; 
freight  elevator,  Roelofson  Elevator 
Company,  First  Avenue,  Gait;  carpentry, 
Kingston  Construction  Company,  Kina- 
ston.  t-     J,         « 

Montreal,  Que. 

Work  has  been  started  on  the  erec- 
tion of  an  addition  to  the  factory  al 
980  Craig  Street  E.  for  the  Canadian 
Consolidated  Rubber  Company.  950 
Notre  Dame  Street  E.  The  general  con- 
tract has  been  let  to  G.  M.  Martin  & 
Company.  399  Decarie  Boulevard.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Estimated  '  cost 
$3,000. 

Murray  Bay,  Que. 

The  general  contract  for  repairs  to 
the  Manoir  Richelieu  for  the  Canada 
Steamship  Lines,  Ltd.,  Victoria  Square. 
Montreal,  has  been  awarded  to  D.  h! 
Scott.  155  Vendome  .Avenue,  Montreal. 

Ottawa.  Ont. 

In  connection  with  the  garage  lo  l)c 
erected  for  T.  D.  McFarlane.  Bank  St.. 
the  contract  for  galvanized  iron  work 
and  roofing  has  been  awarded  to  Mc- 
Farlane &  Douglas.  250  Slater  Street, 
the  painting  to  W.  J.  Carson,  293  Laur- 
ler  Street  W..  and  the  electrical  work  to 
Marchant  &  Donnelly,  128>^  Sparks  St. 

The  general  contract  for  the  erection 
of  four  stores  at  Bank  and  Sunnyside 
Streets  for  Graham  Bros..  205  Laurier 
Avenue,  has  been  awarded  to  Shuttle- 
worth  &  Black.  24  Euclid  Avenue.  Brick 
veneer  construction,  concrete  founda- 
tion, felt  and  gravel  roofing.  Approxi- 
mate cost,  $7,000. 

Theodore  Landrey,  315  Rideau  Street, 
has  let  the  general  contract  for  the 
erection  of  a  garage  to  Monette  &  Gro- 
teau.     Approximate  cost,  $6,000. 

Quebec,  Que. 

In  connection  with  the  garage  being 
built  for  Gaspard  Lemoine.  183  Grand 
Allee  Street,  the  contract  for  masonry 
has  been  let  to  Emile  Cote.  358  Riche- 
lieu Street.  Brick  construction,  con- 
crete foundation,  metal  and  asbestos 
roofing.     -Approximate  cost.  $3,000. 

Sherbrooke,  Que. 

The  general  contract  for  the  erection 
of  a  machine  shop  for  the  Canadian  In- 
gersoll  Rand  Company  has  been 
awarded  to  .Anglins  Ltd..  65  Victoria 
Street.  Montreal,  and  the  contract  for 
steel  work  to  Dominion  Bridge  Com- 
pany, Lachine.  Que.  Rough  lumber  will 
be  supplied  by  Tobin  Manufacturing 
Company,  Bromptonville,  Que.,  and  fin- 
ished lumber  by  L.  O.  Noel.  Lennox- 
ville  Road.     .Approximate  cost.  150.000. 

Toronto.  Ont. 

E.  G.  Powell.  28  Bayview  .Avenue,  has 
commenced  the  erection  of  an  undertak- 
ing parlor  and  residence  for  W.  \V.  Dea- 
vitt,  1721  Bloor  Street  W.  Brick  con- 
struction, felt  and  gravel  roofing.  Esti- 
mated cost,  $5,000. 
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The  general  contract  for  the  erection 
of  an  addition  to  the  factory  at  26  Al- 
pine Avenue  for  R.  J.  Henderson,  Lums- 
den  Building,  has  been  let  to  R.  H. 
Harman  &  Son,  248  Dupont  Street.  Brick 
construction,  tar  and  gravel  roofing.  Es- 
timated cost,  $3,500. 

Wardsville,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  store  for  C.  G.  Knapton,  esti- 
mated to  cost  $3,000.  General  contractor, 
B.  Miller.  Frame  construction,  shingle 
roofing. 

Woodstock,  Ont. 

The  general  contract  for  the  erection 
of  an  addition  to  the  machine  shop  of 
W.  Baird  &  Son,  Dundas  Street,  has 
been  awarded  to  J.  D.  Tindall  &  Son, 
Adelaide  Street.  Brick  construction, 
concrete  foundation,  Paroid  roofing.  Ap- 
proximate cost,  $4,000. 


Residences 

Alvinston,  Ont. 

Henry  White  has  started  work  on  re- 
pairs to  his  residence.  Frame  construc- 
tion. 

Work  has  been  started  by  John  Cum- 
mings  on  remodelling  his  residences. 

Exeter,  Ont. 

J.  E.  Elliott,  West  Ward,  has  com- 
menced the  erection  of  a  residence,  es- 
timated to  cost  $3,000.  White  brick 
construction,  concrete  foundation,  shingle 
roofing. 

Huckleberry  Island,  Ont. 

Plans  have  been  prepared  by  Frank  T. 
Lent,  Gananoque,  Ont.,  for  a  residence 
to  be  erected  for  F.  T.  Becker,  New 
York  City.  Tenders  will  not  be  called. 
Frame  and  shingle  construction.  Ap- 
proximate cost,  $3,100. 

London,  Ont. 

The  erection  of  a  residence  is  con- 
templated by  William  Gray,  133  Lang- 
arth  Street.  Approximate  cost,  $3,500. 
Work  may  not  start  until  next  spring. 

Maisonneuve,   Que. 

J.  T.  Legault,  301  LaSalle  Street,  is 
considering  the  erection  of  a  residence 
to  cost  about  $7,000.  Limestone  con- 
struction, concrete  foundation,  felt  and 
gravel   roofing. 

Middlemiss,  Ont. 

.\.  Battin.  Middlemiss.  Ont..  is  con- 
.sidering  the  erection  of  a  residence  to 
replace  that  destroyed  by  fire.  Estimated 
cost,  $3,000. 

Montreal,  Que. 

Work  by  day  labor  has  been  started 
on  alterations  to  a  residence  on  Sher- 
brooke  Street  West  for  F.  L.  Beique, 
340  Sherbrooke  Street  West.  Material 
has  been  provided.  Approximate  cost, 
$12,000. 

Norman  King,  213  Madison  Avenue, 
has  commenced  the  erection  of  two  flats 
on  Harvard  Street.  Brick  construction, 
felt  and  gravel  roofing.  Estimated  cost, 
$10,000. 

Work  has  been  started  by  N.  St.  Ar- 
mand,  Lac  aux  Sable,  Portneuf  County, 
on  the  erection  of  a  residence  on  La- 
Salle Avenue.  Frame  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 
Approximate  cost,  $4,000. 

N.  Lamarre,  194  Knox  Street,  is  build- 
ing three  flats  on  Hall  Street,  estimated 


to  cost  $3,000.     Brick  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 

Mount  Dennis,  Ont. 

The  Baskerville  Building  Company, 
Mount  Dennis,  have  commenced  the 
erection  of  a  residence  on  Rutherford 
Avenue,  estimated  to  cost  $3,000.  Brick 
construction. 

Outremont,  Que. 

Work  has  been  started  by  H.  Cand- 
lish.  Apartment  1,  1080  Van  Home  Ave., 
on  the  erection  of  a  residence  on  Wilder 
Avenue.  Brick  construction,  stone  found- 
ation, felt  and  gravel  roofing.  Estimated 
cost,   $8,000. 

Port  Dover,  Ont. 

J.  Eyers,  Port  Dover,  is  considering 
the  erection  of  a  residence  to  cost  ap- 
proximately $3,000.  White  brick  con- 
struction. 

The  erection  of  two  residences  on  St. 
Andrews  Street  is  being  considered  by 
E.  Nicholls,  Dominion  Hotel.  Approxi- 
mate cost,  $5,000. 

Port  Franks,  Ont. 

Charles  McGordic,  Forest,  Ont.,  has 
commenced  the  erection  of  a  number  of 
log  bungalows,  estimated  to  cost  $3,500. 

Quebec,  Que. 

W.  Morel,  1915^  Commissioners  St., 
has  commenced  the  erection  of  a  resi- 
dence on  Canardiere  Road,  estimated  to 
cost  $4,000.  Frame  and  brick  construc- 
tion, concrete  foundation,  asbestos  roof- 
ing. 

Stanstead,  Que. 

The  following  residents  have  decided 
to  rebuild  their  houses,  which  were  des- 
troyed in  the  recent  fire: — Mrs.  L.  A. 
Hastings,  Mrs.  Vesina.  F.  Belanger,  E. 
E.  Charland,  G.  W.  Hall,  J.  Heath,  J. 
Williamson. 

Thorold,  Ont. 

Crompton  &  Crompton,  Front  Street, 
are  considering  the  erection  of  a  num- 
lier   of   workmen's   houses. 

Toronto,   Ont. 

G.  F.  Cudmore,  6  Pacific  Avenue,  has 
commenced  the  erection  of  two  resi- 
dences on  Clendennan  Avenue,  estimated 
to  cost  $4,200.  Smaller  trades  will  be 
let.     Brick  construction,  shingle  roofing. 

Work  has  been  started  by  W.  H. 
Avison,  573  Indian  Road,  on  the  erection 
of  a  residence  at  41  Mountview  Avenue. 
Brick  construction,  shingle,  felt  and  gra- 
vel roofing.     Smaller  trades  will  be  let. 

Coxwell  &  Galloway.  99  Gladstone 
Avenue,  have  commenced  the  erection  of 
a  pair  of  residences  on  Sellers  Street. 
Brick  construction,  stone  foundation. 
Approximate  cost,  $5,000. 

Work  has  been  started  by  J.  Thorne. 
27  Woodbine  Avenue,  on  the  erection  of 
two  residences  on  Brookside  Drive. 
Brick  construction,  shingle  roofing.  Ap- 
proximate cost,  $4,000.  Smaller  trades 
will  be   let. 

F.  R.  Fry,  116  Runnymede  Avenue, 
has  commenced  the  erection  of  a  resi- 
dence at  103  Durie  Avenue,  estimated  to 
cost  $3,500.  Smaller  trades  will  be  let. 
Brick  construction,  shingle  roofing. 

Work  has  been  started  by  G.  E.  Case. 
56  Oakwood  Avenue,  on  the  erection  of 
three  residences  on  Glenholme  Avenue, 
estimated  to  cost  $9,000.  Brick  construc- 
tion, shingle  roofing. 


J.  McCandlish,  208  Lauder  Avenue, 
has  started  work  on  the  erection  of  a 
residence  at  204  Lauder  Avenue.  Brick 
construction,  stone  foundation.  Ap- 
proximate   cost,    $3,000. 

R.  J.  Coif,  17  Northcliffe  Boulevard, 
has  commenced  the  erection  of  a  pair 
of  residences  on  Mount  Royal  Avenue, 
estimated  to  cost  $5,000.  Smaller  trades 
will  be  let.  Brick  construction,  shingle, 
felt  and  gravel  roofing. 

A.  J.  Peppiatt,  12  Wells  Hill  Avenue, 
is  building  four  residences  on  Keewatin 
Street.  Brick  construction,  shingle  roof- 
ing.    Approximate  total  cost,  $19,000. 

Work  has  been  started  by  J.  A.  Thom- 
as, 976  Logan  Avenue,  on  the  erection 
of  two  pairs  of  residences  on  East  Lynne 
Avenue.  Smaller  trades  will  be  let. 
Brick  construction,  shingle,  felt  and 
gravel  roofing.    Approximate  cost,  $7,200, 

William  Oliver,  153  Erskine  Avenue, 
has  commenced  the  erection  of  a  resi- 
dence on  Keewatin  Avenue,  estimated  to 
cost  $4,000.  Brick  construction,  shingle 
roofing.     Smaller  trades  will  be  let. 

J.  McCurrah,  100  Westminster  Ave- 
nue, has  commenced  the  erection  of  a 
residence  on  Columbine  Avenue,  esti- 
mated to  cost  $3,000.  Smaller  trades  will 
be  let.  Brick  construction,  shingle  roof- 
ing. 

Work  has  been  started  by  J.  A.  Powell, 
139  Browning  Avenue,  on  the  erection 
of  a  pair  of  residences  on  Gillard  Street. 
Brick  construction,  shingle  roofing.  Es- 
timated  cost,   $5,000. 

The  erection  of  a  residence  at  28 
Hutchinson  Avenue  has  been  commenced 
by  S.  B.  Green,  650  Annette  Street. 
Smaller  trades  will  be  let.  Brick  con- 
struction, stone  foundation,  slate  roof- 
ing.    Estimated   cost,   $4,000.  . 

J.  R.  Gifford,  195  Browning  Avenue, 
has  commenced  the  erection  of  a  pair  of 
residences  on  Gillard  Street,  estimated  to 
cost  $4,500.  Brick  construction,  shingle 
roofing. 

Windsor,  Ont. 

J.  E.  Wescott,  55  Oak  ,\venue,  lias 
commenced  the  erection  of  a  residence 
estimated  to  cost  $3,500.  Frame  and 
stone  construction,  brick  construction 
foundation,    shingle    roofing. 

CONTRACTS  AWARDED 

Charlottetown,  P.E.I. 

In  connection  with  the  residence  built 
for  Russell  White.  Brighton  Street,  the 
contract  for  plumbing  and  electrical  work 
has  been  let  to  H.  &  S.  Lowe,  238  Hills- 
boro  Street,  and  the  heating  to  Bruce 
Stewart   &   Company. 

Hamilton,  Ont. 

M.  Allen,  care  of  Sawyer-Massey 
Company,  Wellington  Street  North,  has 
let  the  general  and  carpentry  contracts 
for  the  erection  of  a  residence  at  120 
Fairleigh  Street  to  T.  P.  Sullivan,  203 
Hunter  Street  East,  and  the  masonry 
contract  to  Isbister  Bros.,  Emerald  Et. 
S.  Brick  construction,  stone  foundation, 
shingle   roofing.      Estimated   cost,   $4,000. 

Plans  have  been  prepared  for  a  resi- 
dence to  be  erected  on  Holton  Avenue 
S.  for  S.  H.  Kent,  84  Grant  Avenue.  The 
general,  carpentry  and  roofing  contracts 
have  been  let  to  C.  H.  Hudson,  10  Edin- 
1)urgh  Street,  the  masonry  contract  to 
Clingbeale  &  Jevons,  59  Tisdale  Street 
N.,  and  heating     and     plumbing  to   H. 
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Barnes,  3.'t  Fife  Street.  Brick  construc- 
tion, stone  foundation,  shingle  roofing. 
Approximate   cost,   $.'i,00(). 

Lachine,   Que. 

A.  Dccosk,  U7  Sixteenth  Avenue,  has 
commenced  the  erection  of  a  residence 
on  44tli  Avenue  for  Adelard  Martin,  393 
St.  Joseph  Street.  Brick  construction, 
concrete  foundation.  Approximate  cost, 
$.'5,0()0. 

Maisonneuve,   Que. 

'i'hc  general  contract  for  the  erection 
of  a  residence  for  E.  Sauvageau,  2  Adam 
Street,  has  Ijcen  let  to  Charles  Martin, 
2  Adam  Street. 

The  general  contract  for  the  erection 
of  a  brick  residence  on  Desjardins  St. 
for  J.  A.  Gagnier,  325  LaSalle  Avenue, 
has  been  let  to  J.  Durand,  944  Desjardins 
Street.     Estimated   cost,   $7,000. 

Montreal,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  erection  of  a  resi- 
dence on  Kosedale  Street  for  G.  D. 
Blackbird,  19K  Beaconsfield  Street: — gen- 
eral, masonry  and  carpentry,  Kensing- 
ton Building  &  Construction  Company, 
390  Madison  Avenue;  roofing,  J.  Dunphy, 
5.5  Barrie  Street;  plastering,  7..  Bouchard, 
12  Bourget  Etreet;  painting,  Martin  & 
Montgomery,  556  Madison  Avenue;  elec- 
tric wiring,  G.  F.  Porteous,  1009  Dor- 
chester Street  W.;  heating  and  plumbing 
by   owner. 

Newmarket,  Ont. 

'J'hc  contract  for  heating  and  plumb- 
ing in  connection  with  the  residence 
which  has  been  built  on  Yonge  Street 
for  Hedley  Shaw,  545  Jarvis  Street,  To- 
ronto, has  been  awarded  to  Purdy,  Man- 
sell   Limited,  63  Albert  Street,  Toronto. 

Ottawa,  Ont. 

In  connection  with  the  residence  in 
course  of  erection  on  Fairbairn  Street 
for  the  Oakland  Land  Company,  1111 
Bank  Street,  the  contract  for  concrete 
work  has  been  let  to  W.  Smith,  West- 
boro,  the  carpentry  to  W.  Fryer,  5  Glen 
Avenue,  and  plumbing  to  J.  D.  Gervin, 
Bank  and  Sunnyside  Streets.  Other 
work   not  yet  awarded. 

H.  P.  Beck,  120  Sparks  Street,  has  let 
the  contract  for  heating,  plumbing  and 
gas  installation  at  the  residence  in  course 
of  erection  on  Woodlawn  Street  to  J.  T. 
Blythe,  Frank  Street,  and  electrical  work 
to  Marchand  &  Donnelly.  128^  Sparks 
Street.     Owner  will  do  painting. 

In  connection  with  the  residence  be- 
ing built  on  Sherbrook  Street  for  J.  W. 
Foster,  1 1  Irving  Avenue,  the  contract 
for  plastering  has  been  awarded  to  H. 
Lethbridge,  First  Avenue,  and  plumb- 
ing to  J.  Lethbridge,  care  of  owner. 

The  general  contract  for  the  erection 
of  a  residence  on  College  Street  for 
Mrs.  Annie  Johnstone,  134  .\ugusta  St.. 
has  been  let  to  John  Johnstone,.  134 
Augusta  Street.  Approximate  cost,  $5,000. 

Peterborough,  Ont. 

In  connection  with  the  residence  erect- 
ed at  Homewood  and  Belmont  Streets 
for  \.  W.  Cressman.  212  Brock  Street, 
the  contract  for  painting  has  been  let 
to  Embury  &  Howell,  Peterborough. 
Electrical  work  not  yet  awarded. 

Pointe  Claire,  Que. 

The  conlracl  for  roofing,  plumbing 
:iiid  heating  at  the  residence  which  has 
been    erected    for    G.    H.    Napier,   20   St. 


Nicholas  Street,  Montreal,  has  been  let 
to  the  Westmount  J'lunibing  &  Heating 
Company,  4878  St.  Catherine  Street, 
Westmount. 

Quebec,  Que. 

L.  P.  Filion,  413  Third  Avenue,  Liin- 
oilou,  has  commenced  the  erection  of  a 
residence,  estimated  to  cost  $4,000,  and 
has.  let  the  contract  for  carpentry  to  P. 
Gravel,  179J/^  King  Street.  Frame  and 
brick  construction,  concrete  foundation, 
asbestos  roofing. 

Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  a  pair  of  residences  on  Glengrove 
Street  E.  for  R.  Dack,  73  King  Street 
W.  The  contract  for  masonry  work 
has  been  let  to  Elgie  &  Page,  18  Toron- 
to Street.  Brick  construction,  shingle 
roofing.     Estimated   cost,   $8,000. 

Windsor,  Ont. 

Work  has  been  started  on  the  erection 
of  three  residences  for  George  K.  Kerr, 
Jeanette  Avenue.  The  general  contract 
has  been  let  to  Samuel  Keyser,  92  May 
Street.  Frame,  stucco  and  brick  con- 
struction, concrete  foundation,  shingle 
roofing.     Approximate  cost,  $3,000  each. 

Windsor,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Pierre  Street  for  D. 
Tourd,  68  Parent  Avenue,  has  been 
awarded  to  the  Windsor  East  End  Build- 
ing Company.  Brick  construction,  con- 
crete foundation,  shingle  roofing.  Esti- 
mated  cost,   $5,500. 


Power   Plants,   Electricity  and 
Telephones 

Doon,  Ont. 

The  installation  of  a  hydro  electric 
lighting  system  mentioned  in  our  last 
issue  has  been  completed. 

Essex,  Ont. 

The  Town  Council  have  appointed  a 
Committee  to  investigate  the  cost  of 
installing  a  hydro  electric  system.  Clerk. 
R.   R.  Brett. 

Mair,  Sask. 

The  Mair  Rural  Telephone  Company 
have  been  authorized  to  borrow  $2,400 
for  the  construction  of  their  system. 
Secretary,  John  C.  Clark,  Mair. 

The  Pas,  Man. 

.V  by-law  will  be  submitted  to  the 
ratepayers  in  December  providing  for  the 
installation  of  a  telephone  system  at  an 
approximate  cost  of  $12,000.  Town 
Clerk,   H.  H.   Elliott. 


Fires 

Belgrave,  Ont. 

The  grist  mill  owned  by  G.  Jordon 
has  been  completely  destroyed  by  fire. 
The  loss  is  partly  covered  by  insurance. 

Berlin.  Ont 

Fire  has  destroyed  the  garage  owned 
by  the  Overland  Motor  Company.  Loss, 
about  $3,000,  covered  by  insurance.  Man- 
ager, S.  O.  Schmidt. 

Brighton,  Ont. 

I'ire  has  totally  destroyed  the  resi- 
dence of  H.  E.  Spaflford,  near  this  town. 
Loss  is  covered  by  insurance. 

Britannia  Bay,  Ont. 
The  double  residence  owned  by  W.  W. 


Wylyie,    190    Carling     Avenue,     Ottawa, 
hai  been  entirely  deslroyed  by  fire.  Lo«». 

$4,000. 

CoUingwood,  N.  8. 

The  residence  of  R.  W.  Farncl!  hM 
been  completely  destroyed   by   fire. 

Dain  City,  Ont. 

Fire  has  destroyed  a  residence  owned 
by  John  Leach,  Welland  Junction.  Ont. 
Owner  will  replace  with  a  brick  veneer 
structure. 

Dover  Centre,  Ont 

Fire  has  entirely  destroyed  the  store 
and  hall  building  owned  by  F.  Wattcr- 

worth. 

Lakefield,  Ont 

Fire  has  destroyed  a  barn  owned  by 
John  Murphy,  Peterborough  Road,  near 
this  place.     Loss  is  partly  insured. 

Listowel,  Ont. 

Fire  has  destroyed  the  ice  house  be- 
longing to  John  Keeso.  Loss  is  parti- 
ally insured. 

Muncey,  Ont 

Fire  has  completely  destroyed  two 
barns  owned  by  James  R.  Price.  Lost. 
$3,000,  covered  by  insurance. 

Ottawa,  Ont 

The  store  and  residence  owned  by  A. 
Pokalskiu.  345  Rochester  Street,  have 
been    entirely   destroyed   by   fire.     Loss. 

$3,000. 

Peterborough,  Ont 

The  mattress  factory  owned  by  James 
Ellis  and  Bruce  Quinn,  3  Hunter  Street 
E.,  has  been  destroyed  by  fire.  Loss. 
$5,000. 

Pickering,  Ont. 

A  barn  on  the  7th  Concession.  Picker- 
ing Township,  owned  by  Tilman  Nighs- 
wander,  has  been  totally  destroyed  by 
fire.     Loss,  $6,000,  partially  insured. 

Seal  Cover,  N.B. 

John  Baker's  store  and  residence  have 
been  entirely  destroyed  by  fire.  Loss. 
$5,000,  partially  covered  by  insurance. 

Sleeman,  Ont. 

Fire  has  totally  destroyed  the  barn 
owned  by  A.  J.  Hunter.    Insurance  small. 

St.  Foye,  Que. 

Fire  has  totally  destroyeyd  the  resi- 
dence of  S.  Sleeth.  Loss  is  partly  cov- 
ered  by  insurance. 

St.  Lambert,  Que. 

The  bakery  of  W.  T.  Simms,  115  Vic- 
toria .Avenue,  has  been  destroyed  by  fire. 
Owner  will   rebuild. 

Strathroy,  Ont 

Fire  has  completely  destroyed  two 
barns,  the  property  of  William  Price. 
Loss.   $5,000. 

Toronto,  Ont 

Fire  has  extensively  damaged  the 
building  at  181  Yonge  Street  occupied 
by  the  Imperial  Candy  Company;  J.  Ahl- 
gren  and  Dr.  Bass.  Loss  on  building. 
$5,000. 

Trent  River.  Ont 

Fire  has  destroyed  a  bam  belonging  to 
George    McConnel. 

Uxbridge,  Ont 

Fire  has  completely  destroyed  the  resi- 
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Tenders  for 

Incinerator  Building, 

etc. 


Bulk  tenders  only,  for  all  trades  required  in 
connection  with  the  erection  of  an  incinerator 
building,  bridges,  etc.,  on  the  Don.  Roadway, 
will  be  received  by  registered  post  only  ad- 
dressed to  the  undersigned,  up  to  noon  on  Tues- 
day,   November    9th,    1916. 

Plans  and  specifications  may  be  seen  and  form 
of  tender  and  all  information  obtained  at  the 
office  of  the  City"  Architect,  City  Hall,  Toronto. 
Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  The 
usual  conditions  relating  to  tendering  as  pre- 
scribed by  the  City  By-laws  must  be  strictly 
complied  with  or  tenders  may  not  be  enter- 
tained. Tenderers  shall  submit  with  their  tender 
the  names  of  two  personal  sureties,  or  the  bond 
of  a  Guarantee  Company  approved  by  the  City 
Treasurer.  The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

T.   L.   CHURCH,  Mayor, 
44  Chairman   Board   of   Control. 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Steel  Gates  for  Regu- 
lating Dam,  French  River,  Ont.,'  will  be  re- 
ceived at  this  office  until  4  p.m.,  on  Wednesday, 
November  10,  1915,  for  the  construction  of  Steel 
Gates,  Towers  and  Operating  Machinery  for  the 
Regulating  Dam,  Big  Chaudiere  Falls,  French 
River,    Ont. 

Plans  and  form  of  contract  can  be  seen  and 
specification  and  forms  of  tender  obtained  at  this 
Department  and  at  the  offices  of  the  District  En- 
gineers, Confederation  Life  Building,  Toronto, 
and  Shaughnessy   Building,   Montreal. 

Persons  tendering  are  notified  that  tenders  will 
not  be  considered  unless  made  on  the  printed 
forms  supplied,  and  signed  with  their  actual  sig- 
natures, stating  their  occupations  and  places  of 
residence.  In  the  case  of  firms,  the  actual  sig- 
nature, the  nature  of  the  occupation,  and  place  of 
residence  of  each  member  of  the  firm  must  be 
given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of  Pub- 
lic Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  be  for- 
feited if  the  person  tendering  decline  to  enter  into 
a  contract  when  called  upon  to  do  so,  or  fail  to 
complete  the  work  contracted  for.  If  the  Under 
be  not  accepted  the  cheque  will  be  returned. 

The  Department  does  not  bind  itself  to  accept 
the   lowest  or   any   tender. 

NOTE. — Blue  prints  can  be  obtained  at  the 
Department  of  Public  Works  by  depositing  an 
accepted  bank  cheque  for  the  sum  of  $20.(XI,  made 
payable  to  the  order  of  the  Honourable  the  Min- 
ister of  Public  Works,  which  will  be  returned  if 
the  intending  bidder  submit  a   regular  bid. 

By  order, 

R.    C.    Desrochers, 

Department    of    Public    Works, 

Ottawa,   October  19,   1915. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the    Department.— 84783.  43-44 


Secretary. 


DRUMMONDVILLE,  QUE. 

Capitalists      Builders 


To  accommodate  large  increase  in  local  popu- 
lation (200)  two  hundred  dwelling  houses  are  im- 
mediately required.  Splendid  investment,  rents 
running  from  $20  to  $30  per  month.  To  induce 
immediate  building,  plans  and  specifications  for 
houses  will  be  furnished   free  on   application   to 


43-45 


W.   A.    MOISAN, 

Town  Clerk. 


OSHAWA,   ONT. 

Town  Engineer 


Applications  will  be  received  up  to  November 
20,  191!),  by  the  Town  Clerk,  for  the  position 
of  Town  Engineer  and  Superintendent  of  Water- 
works. Letters  must  state  full  particulars  of 
professional   experience,  age,   salary   required,   etc. 

W.  E.  N.  SINCLAIR,  B.A.,  LL.B., 

Mayor. 
THOS.    MORRIS,    Town    Clerk.  44-45 


Late  News  Items 

Elmira,  Ont. 

Fire  has  entirely  destroyed  a  barn 
owned  by  Solomon  Rice.  Loss,  .$9,000. 
Owner   intends   to   rebuild. 

Ottawa,  Ont. 

Work  has  been  started  by  S.  Cohen, 
Russel  Avenue,  on  the  erection  of  a 
store  and  apartments  at  Somerset  Street 
and  Russell  Avenue.  The  contract  for 
brick  work  has  been  let  to  A.  Larabie. 
86  St.  Patrick  Street.  Approximate 
cost,  $6,500.  Brick  veneer  construction, 
concrete  foundation,  felt  and  gravel 
roofing. 
Quebec,  Que 

Work  has  been  started  on  the  erec- 
tion of  an  annex  at  the  St.  Charles 
Street  School  for  the  Roman  Catholic 
School  Board.  The  general  contract 
has  been  let  to  Jichereau  &  Lanionde, 
c/o  J.  S.  Bergeon,  103  St.  John  Street. 
Brick  construction,  concrete  founda- 
tion, metal  and  asbestos  roofing.  Ap- 
proximate  cost,   $5,000. 

Victor  Plamondon,  1335  St.  Valier 
Street,  has  commenced  the  erection  of 
a  residence  estimated  to  cost  $5,000. 
Brick  construction,  concrete  foundation, 
metal  and  asbestos  roofing. 

Sherbrooke,  Que. 

In  connection  with  the  office  building 
which  has  been  erected  for  the  Bell 
Telephone  Company  of  Canada,  118 
Notre  Dame  Street  W.,  Montreal,  the 
contract  for  painting  has  been  let  to 
the  general  contractors,  Anglins  Ltd., 
65   Victoria  Street,  Montreal. 

Toronto,  Ont. 

Witchall  &  Son,  156  St.  Helens  Ave- 
nue, are  receiving  sub-tenders  on  all 
work  required  in  the  erection  of  build- 
ings at   the   Don   Roadway   Incinerator. 

Windsor,  Ont. 

Work  by  day   labor  has   been   started 


on  the  erection  of  an  apartment  on 
Ouellette  Avenue  for  Mrs.  Johanna 
O'Shea,  39^  Glengarry  Street.  Brick 
veneer  construction,  concrete  block 
foundation,  shingle  roofing.  Estimated 
cost,   $10,000. 

Tenders  will  be  received  until  Novem- 
ber 10th  for  alterations  and  additions  to 
the  Dougal  Block,  Sandwich  Street,  for 
SiiTimon  Meretsky,  Mercer  Street.  .Ar- 
chitect, J.  C.  Pennington,  La  Belle 
Building.     Estimated   cost,   $10,000. 


Compressed  Air  Cleans  Concrete  Road 
Base  Before  Oiling 

On  certain  parts  of  the  California 
highway  system  it  has  been  found  that 
before  the  surfacing  oil  could  be  applied 
sufficient  dust  had  formed  on  the  con- 
crete base  to  interfere  with  the  proper 
bonding  of  the  oil.  After  some  experi- 
menting a  compressed-air  apparatus  was 
improvised  which  satisfactorily  removes 
all  dust  and  loose  particles  on  the  sur- 
face, it  is  stated,  without  requiring  any 
extra  trips  over  the  road. 

The  device  consists  of  a  small  air 
compartment  moimted  on  the  oil  truck 
itself  and  geared  to  its  main  driving 
shaft.  From  the  pump  compressed  air 
is  conveyed  to  a  l^-in.  pipe  fixed  hori- 
zontally about  2  ft.  above  the  road  sur- 
face and  2  ft.  ahead  of  the  oil  spreaders. 
This  pipe  is  perforated  by  l/32-in.  holes 
spaced  1J4  in-  apart.  The  air  is  delivered 
at  a  pressure  of  about  30  lb.  per  square 
inch  and  is  said  to  drive  off  a  continual 
cloud  of  dust  even  when  working  over  a 
surface  on  which  ordinary  inspection 
shows  no  appreciable  quantity  of  dust 
particles. 


Field  Testing  Machine  Used  on  Welland 
Ship  Canal 

In.  the  construction  of  the  concrete 
structures  of  the  Welland  Ship  Canal  it 
is  required  that  field  samples  be  taken 
during  the  progress  of  the  work,  formed 
into  specimen  beams,  4J^  in.  wide,  354 
in.  high  and  3  ft.  long,  to  be  tested  at 
specified  ages.  This  work  is  done  in  the 
field  office  of  each  section  where  there 
is  important  concrete  construction.  Ac- 
cordingly a  cheap  but  satisfactory  test- 
ing machine  has  been  designed  and  is 
now  in  use. 

The  load  is  applied  by  means  of  shot 
poured  into  the  can  on  the  end  of  the 
arm.  The  pouring  can  is  placed  on  a 
suitable  stand  and  the  gate  opened.  A 
string  passes  to  the  hook  on  which  the 
loading  can  is  hung  so  that  when  the 
concrete  beam  breaks  the  fall  of  the  arm 
will  close  the  gate.  The  spring  on  the 
end  of  the  gate  arm  prevents  the  pour- 
ing can  being  thrown  from  its  support. 
The  breaking  load  of  the  concrete  beam 
can  then  be  read  directly  by  means  of 
the  stress  gage  shown.  The  pouring  can 
is  made  of  No.  20  B.  W.  G.  galvanized 
iron,  is  7  in.  in  diameter,  and  has  a  slop- 
ing bottom  so  that  there  is  no  dead 
space. 

The  outfit  was  designed  by  Frank  E. 
Sterns,  designing  engineer,  under  the  di- 
rection of  J.  L.  Weller,  engineer-in- 
charge,  Welland  Ship   Canal. 
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PUMPS 


Horizontal  Belt  Driven  Turbine  Pump  tuppiied  ttie  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  tor  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 

Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  Representative :— J.  W.  ANDERSON,  7  Bank  Street  Chambers 


so 
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Fires 

(Continued  from   page  47) 
dence  of  Charles  Gourlie,  Fifth  Conces- 
sion.    The  loss  is  partly  insured. 

Wellington,  Ont. 

The  evaporator  belonging  to  L.  K. 
Shourds  has  been  entirely  destroyed  by 
fire. 


Miscellaneous 

Cardinal,  Ont. 

The  Canadian  Starch  Company's  elec- 
tric generator  has  exploded  and  partially 
destroyed  the  building  in  which  it  was 
housed. 

Kingston,  Ont. 

The  City  Council  are  considering  the 
purchase  of  a  combination  motor  driven 
pump,  chemical  and  hose  car.  Clerk, 
W.  W.  Sands. 

The  City  Council  will  receive  tenders 
until  November  5th  for  the  supply  of 
one  combination  concrete  and  asphalt 
mixer.     Engineer,   R.  J.   McClelland. 

Lavallee  Township,  Ont. 

The  Municipal  Council  are  considering 
the  purchase  of  a  road  grader,  and  desire 
prices,  catalogues,  etc.  Clerk,  Arthur 
Cooke,  Devlin,  Ont. 

Leamington,   Ont. 

The  Water  Committee  of  the  Town 
Council  are  preparing  a  report  on  the 
installation  of  steam  boilers  at  the  water- 
works.    Chairman,   Councillor  Swatman. 

Norwich,  Ont. 

H.  R.  Vigar,  Contractor,  Norwich,  de- 
sides  prices  and  other  information  with 
regard  to  steel,  metal  wall  plugs,  iron 
coal  doors. 

Ottawa,  Ont. 

The  City  Council  will  call  for  tenders 
about  the  end  of  January  next  for  the 
supply  of  catch  basin  covers.  Approxi- 
mate expenditure,  $10,000.  Engineer,  F. 
C.  Askwith. 

Preston,  Ont. 

The  local  I.  O.  F.  Lodge  have  secured 
premises  which  will  be  equipped  as  lodge 
rooms.    Particulars  from  W.  J.  Schleuter. 

Revelstoke,  B.C. 

The  City  Council  have  decided  to  call 
for  tenders  on  the  supply  of  500  feet  of 
fire  hose  and  a  quantity  of  wire  for  street 
lighting  purposes.    Clerk,  W.  A.  Gordon. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until   November  9th  for  the  supply 


and  erection  of  valves,  steam  piping, 
special  steel  castings  and  logging  at  the 
Main  Pumping  Station.  Specifications 
at  ofifice  of  the  Works  Department,  City 
Hall. 

CONTRACTS  AWARDED 

Sarnia  Township,  Ont. 

Charles  E.  Foster,  Sarnia,  has  let  the 
contract  for  drilling  ten  wells  to  David 
Wright,  Petrolia,  Ont.  Owner  intends 
to  drill  fifteen  other  wells. 

Trail,  B.C. 

The  Consolidated  Mining  &  Smelting 
Company  have  awarded  a  contract  for 
the  supply  of  several  electric  travelling 
cranes  to  the  Northern  Crane  Works, 
Limited,  Walkerville,   Ont. 


Proposes   Definition  of  the  Word 
"Vitrified" 

Dean  Edward  Orton,  Jr.,  of  the  col- 
lege or  engineering  of  Ohio  State  Uni- 
versity, in  a  paper  entitled  "The  Legal 
Interpretation  of  the  Word  'Vitrified'  as 
Applied  to  Ceramic  Products,"  presented 
at  the  annual  meeting  of  the  American 
Society  for  Testing  Materials,  proposed 
the    following   definition: 

"Where  the  word  'vitrified'  is  used  in 
a  contract  or  agreement  in  describing 
the  properties  of  a  clay  product,  and  is 
not  further  defined  in  the  contract,  it 
shall  mean  that  the  product  shall  have 
attained  in  the  firing  process  such  a  de- 
gree of  compactness  that  its  mean  ab- 
sorption does  not  exceed  3  per  cent,  of 
its  own  initial  weight  of  pure  water, 
when  subjected  to  complete  immersion  in 
cold  water  for  48  hours  or  boiling  water 
for  3  hours.  Not  less  than  three  tests 
shall  be  made  in  determining  the  mean 
absorption,  and  no  single  test  may  exceed 
the  mean  by  more  than  0.5  per  cent. 
Neither  the  possession  of  the  visual  pro- 
perties or  appearance  of  a  glass,  nor  any 
definite  degree  of  physical  strength, 
hardness,  color,  or  specific  gravity  shall 
be  implied  as  an  attribute  of  vitrifica- 
tion." 

This  definition  was  referred  to  the 
committees  on  clay  products  for  con- 
ference and  recommendation,  with 
especial  reference  to  its  use  in  all  speci- 
fications which  contain  no  definition  of 
the   term. 

In  justification  of  this  definition.  Dean 
Orton  stated  that  color,  texture,  hard- 
ness, strength  and  specific  gravity  are 
all  aflfected  in  the  heat  treatment  of  clay, 
and  that  all  may  to  some  extent  act  as 
rough  gauges  or  modes  of  measuring  the 
progress    of    vitrification.       Color    goes 


through  a  progressive  scries  of  changes, 
the  texture  becomes  finer  and  closer,  the 
hardness,  the  strength  and  the  specific 
gravity  all  increase,  but  exact  measures 
of  color,  texture,  hardness,  strength  or 
specific  gravity  are  all  impossible  or 
costly,  and  cannot  be  correlated  exactly 
with  the  progress  of  vitrification.  On 
the  other  hand  it  appears  that  compact- 
ness is  the  one  property  which  most 
clearly  typifies  the  vitrification  pro- 
cess, and  that  the  absorption  test 
makes  an  excellent  and  easily  ap- 
plied method  of  determining  it.  The 
absolute  degree  of  compactness  of  a 
product  is  indicated  by  a  single  test. 
By  a  series  of  determinations  made  upon 
test  pieces  drawn  at  different  tempera- 
tures, the  progress  of  the  vitrification 
process  in  a  burn  can  be  studied  well 
by  this  simple  method. 


A  test  has  been  conducted  by  the  mech- 
anical engineering  department  of  Pur- 
due University,  Lafayette,  Ind.,  to  de- 
termine the  effect  of  the  impact  result- 
ing from  flat  wheels.  These  tests  cover- 
ed flat  spots  of  various  sizes  on  wheels 
carrying  definite  loads  and  running  at 
definite  speeds.  It  was  found  that  an 
imperfect  wheel  with  a  3-in.  flat  spot 
struck  the  track  with  an  impact  of  104,- 
000  lbs.  when  the  car  was  going  10  miles 
an  hour  and  carrying  a  load  of  20,000  lbs. 
It  was  also  found  that  under  similar  con- 
ditions a  flat  spot  only  lyi-xn.  in  length 
produced  a  blow  of  20,000  lbs.,  and  the 
impact  for  spots  2-in.  long  was  25,000 
ll)s.  \  standard  goods  car  was  mounted 
in  the  test  laboratory  and  special  appar- 
atus including  an  instrument  which  pho- 
tographed the  magnitude  of  the  blows, 
was  employed  to  collect  test  data. 

The  use  of  cement  as  an  anti-sand 
blast  is  possibly  one  that  is  little  known. 
The  sand  blast  in  question,  however,  is 
not  that  which  is  so  familiar  to  all  of 
us.  but  is  quite  of  another  type.  When 
locomotives  stand  under  steel  or  iron 
bridges  or  viaducts,  the  blast  from  the 
stacks  throws  out  gases  and  numerous 
small  particles  of  ashes  and  coal.  This 
when  continuously  projected  against  the 
overhead  iron  or  steel  gradually  causes 
its  disintegration.  In  such  cases  cement 
has  been  successfully  used,  and  now  it 
is  common  practice  for  railroads  to  cover 
the  bottoms  of  their  bridges  with  wire 
netting  or  metal  lath  covered  with  a 
coating  of  sand  and  cement  which  it  has 
been  found  resists  the  attack  of  gases 
and  also  the  sand  blast  coming  from  the 
locomotives. 


Crushed   Stone 

For   Contractors 


Sizes  3/4,  1,  2  and  3  inches 
and  dust. 


Apply  to — 

Secretary'*   Office. 

McGill  University. 

MONTREAL 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client   many  hundreds   of   dollars. 
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The  Montreal  Aqueduct 

MR.  Cote,  Controller,  of  Montreal,  has  em- 
phatically declined  to  endorse  the  proposal 
of  the  Canadian  Society  of  Civil  Engineers 
for  the  appointment  of  an  independent 
l)oard  of  cng;ineers  to  report  on  the  enlargement  of 
the  a([uo(liict  and  the  installation  of  a  hydro-electric 
plant.  In  an  inspired  interview,  he  defends  the  plans, 
and  declares  that  they  will  he  carried  out,  in  spite  of 
the  strong  criticism  to  which  they  have  been  subject- 
ed. Mr.  Cote's  statements  are  of  the  vaguest  jmssible 
character,  devoid  of  any  figures  to  rebut  those  ad- 
duced by  members  of  the  Canadian  Society,  and  of 
no  value  from  an  engineering  point  of  view.  It  is 
unfortunate    that    a    man    without    technical    training 


should  be  at  the  head  of  the  civic  public  works  dc- 
l)artmeiit,  and  should  thus  be  in  a  position  to  decide 
matters  involving  engineering  questions  and  millions 
of  dollars. 

Many  competent  engineers  are  of  opinion  that  the 
hydro-electric  feature  of  the  scheme  will  not  develop 
the  10,000  horse  power  promised  and  that  the  outlay 
will  be  excessive  both  as  regards  capital  cost  per  unit 
and  maintenance  charges.  To  this  Mr.  Cote  replies 
"to  the  best  of  my  knowledge  and  belief  there  is  not 
the  slightest  grounds  for  apprehension.  Not  only 
will  the  completed  aqueduct  supply  the  10,000  horse 
power,  but  1  am  convinced  the  cost  i)er  unit  of  horse 
power  will  be  remarkably  low."  Mr.  Cote's  "know- 
ledge and  belief"  are  not  of  any  value  from  the  tech- 
nical standpoint,  and  are  poor  foundations  on  which 
to  base  the  expenditure  of  vast  and  unknown  amounts 
of  the  ratepayers'  money.  The  Council  of  the  Can- 
adian Society  of  Civil  Engineers  want  something  bet- 
ter than  this,  and  therefore  ask  for  a  board  of  experts 
which  will  examine  into  the  entire  scheme. 

Mr.  Cote  tells  us  that  he  "has  gone  carefully  into 
the  plans  with  the  aid  of  competent  engineers,  and 
that  it  would  be  folly  to  employ  engineers  now  to  go 
over  them  again  and  run  the  risk  of  having  them 
pulled  to  pieces." 

It  is  true  that  engineers  have  reported  from  time 
to  time  on  parts  of  the  plan,  but  there  is  no  engineer 
of  reputation  who  has  reported  on  the  scheme  as  it 
now  stands,  and  engineers  who  were  formerly  quoted 
by  Mr.  Cote  in  support  of  the  project  deny  that  they 
are  in  favor  of  the  scheme.  Mr.  Cote  feels  that  there 
is  a  possibility  of  the  project  being  "pulled  to  pieces" 
— and  the  Council  of  the  Canadian  Society  will  prob- 
ably agree  with  him  in  that  regard.  It  will  be  a  wiser 
course  to  alter  the  scheme  now  and  to  evolve  a  prac- 
tical plan  than  to  spend  millions  on  work  which  will 
be  a  great  annual  burden  on  the  people  of  Montreal. 

It  is  suggested  by  Mr.  Cote  that  generating  elec- 
tric power  will  put  the  city  in  a  position  to  fight  any 
possible  combination  of  the  power  and  lighting  com- 
panies, and  a  consequent  raising  of  prices  for  civic 
lighting.  The  proposed  outlay,  however,  promises  to 
be  so  extravagant  that  it  will  cost  the  city  many  times 
the  present  contract  price  for  lighting  the  streets,  and 
even  in  the  event  of  a  fusion  of  the  companies,  it  is 
improbable  that  the  cost  would  be  raised  to  anything 
like  the  figures  which  electrical  engineers  estimate  will 
have  to  be  paid  under  the  civic  hydro-electric  plan. 
The  reckless  expenditure  of  the  Montreal  Council  in 
the  past  does  not  encourage  the  belief  that  the  pro- 
posal backed  by  Mr.  Cote  will  be  economical  either  in 
construction  or  maintenance. 


Growing  Appreciation  of  the  Rights  of 
Contractors 

E\  K.\  in  the  presence  of  such  discouraging  con- 
ditions as  scarcity  of  work  and  low'  contract 
prices  the  contractor  must  find  considerable 
consolation  in  the  evident  fact  that  his  rights 
are  becoming  better  appreciated.  The  way  engineers 
and  engineering  journals  have  been  speaking  up  for 
the  contractor  in  the  last  few  months  must  make  that 
long-suffering  and  good-natured  citizen  recall  the  old- 
time  revival  meetings  wherein  penitent  sinners  clam- 
ored for  the  floor  long  enough  to  confess  their  sins  of 
omission  and  commission.  Verily,  the  contractor  ap- 
l)ears  to  be  having  his  inning.  As  an  old  friend  of  his 
\Ve  extend  our  congratulations.    For  ten  years  we  have 
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bespoken  a  fair  deal  for  the  contractor  and  have  urged 
the  recognition  of  his  rights  when  that  subject  was 
less  popular  than  it  seems  to  be  at  the  present  time. 
Allies  are  welcome,  of  course,  no  matter  how  tardy 
their  arrival. 

The  point  at  which  the  contractor  has  so  far  made 
his  greatest  gain  is  in  the  greater  reasonableness  and 
liberality  in  the  interpretation  of  engineers'  specifica- 
tions which  is  now  apparent.  Only  the  "younger"  en- 
gineers now  err  in  the  slavish  adherence  to  the  letter 
of  specifications  when  such  adherence  works  a  hard- 
ship to  the  contractor  without  promoting  the  interest 
of  the  engineer's  cHent.  The  polite  term  "younger," 
as  here  employed,  includes  those  young  in  years,  those 
young  in  experience,  and  those  with  imperfectly 
formed  conceptions  of  the  fitness  of  things  generally. 
They  are  being  lambasted  into  line  by  their  "elders." 
At  this  point  substantial  relief  has  been  experienced. 

However,  the  irresponsible  low  bidder  is  still  with 
us.  Such  bidders  are  born  every  minute  and  while 
their  careers  are  short,  as  individuals,  their  ranks  are 
always  recruited  up  to  full  strength.  Such  bidders 
fiourish,  for  their  brief  moment,  because  city  officials 
think  it  smart  to  award  the  contract  to  the  lowest 
bidder,  regardless  of  how  low  his  bid  and  how  modest 
his  demonstrated  abilities.  It  is  at  this  point  that  the 
engineer  can  be  of  the  greatest  service  to  the  con- 
tractor. While  it  is  not  the  engineer's  function  to 
serve  the  contractor,  he  certainly  should  do  so  when 
by  so  doing  he  also  serves  his  client.  As  long  as  con- 
tracts are  awarded  to  irresponsible  low  bidders  re- 
sponsible bids  will  be  forced  down  to  a  dangerously 
low  point.  That  this  matter  is  better  ordered  abroad 
is  shown  by  the  following  quotation  from  a  recent  ad- 
dress by  a  British  engineer  who  has  been  engaged  in 
engineering  work  in  this  country  for  the  past  five 
years : 

As  business  conditions  settle  down  in  the  west  I  hope 
to  see  the  engineers  grading  contractors  according  to  their 
records.  To  be  a  good  contractor  does  not  mean  that  a 
man  must  be  a  big  contractor.  There  are  jobs  for  all  grades, 
the  usual  rough  line  of  division  being  that  of  financial  abil- 
ity to  carry  out  works  of  a  certain  size.  I  am  more  familiar 
with  British  practice  in  this  respect,  and  it  is  quite  the  usual 
thing  for  an  engineer  to  keep  lists  of  reliable  contractors, 
graded  according  to  the  size  of  job  they  can  handle.  The 
small  men  are  not  asked  to  tender  on  big  jobs,  nor  are  the 
big  men  asked  to  tender  on  small  jobs.  I  should  like  to 
see  engineers  here  in  a  position  strong  enough  to  enable 
them  to  say,  when  a  tender  which  is  obviously  too  low  is 
submitted  by  a  man  or  firm  of  consistently  bad  reputation, 
that  his  bid  should  not  be  considered.  Unfortunately,  in 
the  rather  peculiar  state  of  business  morality  here  such  ac- 
tion by  an  engineer  would  almost  certainly  lead  to  his  being 
accused  of  wanting  the  work  to  go  to  some  favorite  of  his 
own. 

The  lack  of  strength  mentioned  comes  only  from  a 
lack  of  unity  of  purpose.  Let  engineers  agree  to  dis- 
courage the  awarding  of  contracts  to  irresponsible 
bidders  and  the  much  needed  reform  in  this  particular 
will  speedily  be  eflfected.  Engineers  know,  if  city  of- 
ficials do  not,  that  it  is  anything  but  good  business  to 
award  a  contract  at  a  price  which  makes  a  legitimate 
profit  to  the  contractor  an  impossibihty.  Possessed 
of  this  knowledge  engineers  are  not  justified  in  re- 
maining merely  silent  and  sympathetic  observers 
while  the  stage  is  being  set  for  such  a  failure.- — En- 
gineering and  Contracting. 


Alleys  in   the  City  Street  Plan 

Should  the  street  plan  of  a  city  include  alleys?  If 
so,  why?  These  were  two  of  a  number  of  questions 
discussed  by  Charles  B.  Ball,  Chief  Sanitary  Inspector 
of  Chicago,  in  a  paper  entitled  "The  Alley  Problem," 
read  before  the  fourth  National  Conference  on  Hous- 
ing in  America,  recently  held  at  Minneapolis,  Minn. 
Some  extracts  from  the  paper  follow : 

An  alley  may  be  defined  as  a  minor  public  thor- 
oughfare, not  exceeding  20  feet  in  width,  extending 
through  a  block,  in  order  to  afford  access,  light  and 
ventilation  to  the  rear  of  the  premises  which  abut  upon 
it,  as  well  as  a  suitable  location  for  the  public-service 
mains. 

Three  basic  considerations  in  regard  to  alleys  are : 
(1)  Every  alley  must  be  dedicated  to  public  use  to 
permit  the  city  to  pave,  clean,  light  and  police  these 
spaces.  (2)  Every  alley  must  extend  through  the 
block  from  street  to  street.  (3)  Every  alley  must  have 
a  uniform  width  of  not  less  than  16  feet. 

Alleys  exist  in  more  than  two-thirds  of  the  cities 
of  the  United  States,  and,  with  two  or  three  exceptions, 
are  still  laid  out  in  additions  to  these  cities.  The  great 
example  of  their  non-existence  is  the  City  of  New  York, 
where  they  are  intentionally  absent.  I  am  unaware  of 
any  recently  planned  cities  in  which  alleys  have  not 
been  provided,  although  doubtless  there  are  a  few. 

The  self-evident  advantage  of  alleys  is  that  they 
afl'ord  facility  of  access  to  the  rear  of  premises  for  the 
supplying  of  goods — fuel,  ice,  inilk,  groceries,  etc. — as 
well  as  for  the  removal  of  waste  materials,  such  as 
garbage,  ashes,  rubbish  and  the  like. 

Attention  has  been  directed  for  a  year  or  two  past 
to  the  tremendous  distance  traveled  by  the  delivery 
wagon  in  making  its  ordinary  deliveries,  as  well  as  to 
the  waste  of  effort  in  the  collection  of  household  i-efuse 
where  alleys  are  not  available.  It  should  be  observed 
that  the  services  referred  to  can  be  performed  with  a 
saving  of  fifty  per  cent,  in  distance  traveled  where 
alleys  exist,  as  contrasted  with  blocks  in  which  the  ser- 
vice must  be  performed  by  street  access  only. 

In  addition  to  the  marked  saving  of  distance,  as 
well  as  the  convenience  affected  by  alley  access,  it 
must  be  granted  that  the  natural  and  desirable  place 
of  entrance  of  all  those  who  perform  services  of  this 
nature — for  example,  the  iceman — is  at  the  rear  of  the 
building  rather  than  at  the  front. 

One  of  the  advantages  of  an  alley  system,  hitherto 
little  realized,  is  the  convenience  and  speed  with  which 
fire-fighting  apparatus  may  be  brought  through  it  into 
use. 

Another  advantage  of  alleys  is  that  they  afford 
more  convenient  access  for  the  storage  of  vehicles  on 
the  rear  of  the  lot.  The  man  who  has  a  small  business 
requiring  only  a  single  delivery  wagon,  would  much 
prefer  to  keep  that  wagon,  whether  it  be  horse  or  motor 
propelled,  at  the  rear  of  his  lot.  The  convenience  of 
the  user  of  an  automobile  is  greatly  enhanced  by  being 
able  to  store  it  on  his  own  premises  instead  of  at  a 
public  garage. 

In  addition  to  the  valid  arguments  already  set  forth 
to  show  why  alleys  are  needed,  the  principal  reason  for 
their  existence  is  still  to  be  urged.  An  alley  through 
the  centre  of  every  city  block  is  required  because 
by  this  means  alone  is  it  possible  to  assure  for  the 
future  a  sufficiency  of  light  and  air  in  the  middle  of 
the  block. — Engineering   News. 
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In  the  Public  Eye 

A  Budget  of  Comment  on  Men  and  Things  of  Moment 
Served  Without  Party  Sauce 


Slu-lls  and  patriotism  at  reduced  rates  is  the  latest 
bulletin  posted  at  Ottawa.  Mr.  D.  A.  Thomas  had  sonie- 
thing  to  do  with  the  price  of  shells  but  a  federal  minister 
who  asked  for  subscriptions  for  machine  guns  is  responsible 
for  the  cheap  patriotism.  Subscriptions  came  with  a  rush 
till  enough  had  l)een  received  to  purchase  1,700  guns  and 
then  it  was  discovered  that  an  order  for  all  available  ma- 
cliine  Kuns  had  been  placed  long  ago.  So  while  they  are 
ligiiring  what  they'll  do  with  the  money  you  can  become  a 
Xr).  1  hard  patriot  by  donating  the  price  of  a  machine  gun. 
.\n(l  it  won't  cost  you  a  cent  for  they  can't  get  the  gun. 
«         *         * 

"1  long  to  be  a  colonel  and  with  the  colonels  stand" 
may  be  the  college  yell  of  Sir  Sam  Hughes'  1913  class  of 
Honorary  Colonels.  And  after  all  they  may  serve  a  purpose. 
With  colonels  so  numerous  it  is  quite  a  distinction  to  be  a 
private.     That  should   hel])   recruiting. 

*  *         * 

D.  B.  Hanna,  tliird  vice-president  of  the  Canadian  Xor- 
thern  Railway,  stands  accused  of  being  an  humorist.  Dur- 
ing the  recent  joy  ride  of  senators  and  members  of  parlia- 
ment over  the  line  Mr.  Hanna  found  occasion  to  remark 
"It  was  important  M.  P.'s  should  see  their  own  property." 
Whether  cither  the  aged  denizens  of  the  Senate  or  the 
sprightly  young  members  of  the  Cominons  smiled  deponent 
sayeth  not.  But  it  was  a  joke  even  if  it  was  on  our  repre- 
sentatives elect  or  rather  on  the  country.  For  the  people 
of  Canada  have  paid  for  the  road  from  the  first  shovelful  of 
imid  to  the  last  spike,  though  the  title  thereto  is  in  the 
name  of  Mackenzie  &  Mann.  And  the  joke  will  be  all  the 
more  pointed  if  the  joy  ride  was  the  prelude  to  another  "loan." 

*  *         * 

Here  is  an  absolutely  true  story  from  the  lighting  line 
in  I'rance.  One  of  the  brightest  and  most  capable  command- 
ing otVicers  sent  from  Ontario  was  one  day  hurrying  forward 
his  battalion  to  support  a  threatened  line  of  trenches  when 
he  noticed  a  motor  car  at  terrific  speed  approaching  him. 
To  save  his  men  from  being  run  over  he  halted  them.  The 
car,  a  beautiful  $10,000  Rolls-Royce,  stopped  and  out  stepped 
a  man  in  the  uniform  of  a  Chief  of  StaflF  and  shouted  "What 
in  h —  are  you  doing  here?"  My  friend,  believing  himself 
in  the  presence  of  Lord  Kitchener  or  Sir  John  French,  saluted 
and  approached  the  car  to  make  his  report.  To  his  amaze- 
ment he  recognized  an  old  friend,  a  Canadian  real  estate 
man  and  now  an  Honorary  Colonel — "attached."  There  is 
more  to  this  story,  but  the  above  serves  to  illustrate  the 
indignity  the  really  efficient  officer  is  compelled  to  put  up 
with.  The  Canadian  people  undoubtedly  paid  for  this  car 
and  its  running  expenses.  This  is  but  one  instance  of  how 
our  money   is   being  wasted   and   to   what   Canadian   officers 

are  being  subjected. 

*  «        * 

Mr.  D.  A.  Thomas,  representative  of  Lloyd  George, 
British  Minister  of  Munitions,  has  left  us — with  a  rather 
bad  taste  in  our  mouths.  To  be  sure  he  has  straightened  out 
the  "shell  game,"  paved  the  way  for  the  reorganization  of 
the  shell  committee  and  arranged  that  in  future  all  purchases 
of  iTiunitions  shall  receive  the  direct  attention  of  Lloyd 
George  whose  representative  in  this  country  shall  be  Mr. 
Lionel  Hitchins,  former  head  of  the  Cammell  Laird  Com- 
pany. Mr.  Thomas  has  also  assured  us  that  we  arc  a  great 
people  with  a  great  country,  and  that  while  the  Shell  Con\- 


mittee  may  have  charged  the  Mother  Land  more  for  shells 
than  they  could  be  bought  for  across  the  line,  Canada  is 
perhaps  entitled  to  the  preference.  Despite  this  diplomatic  ' 
language,  however,  Mr.  Thomas  took  the  necessary  steps 
to  ensure  an  early  cessation  of  the  preference.  And  despite 
his  honeyed  words  and  engaging  smile  you  cannot  help  but 
suspect  that  when  he  gets  back  home  he  will  whisper  in 
Lloyd  George's  ear  that  the  days  of  the  Empire's  stress  has 
bred  in  Canada  a  brand  of  patriot  who  is  worthy  to  wander 
down  through  history  hand  in  hand  with  the  embalmed  beef 
philanthropist  of  the  Spanish-American  war. 

•  •        • 

But  if  it  is  Mr.  Thomas'  good  fortune  to  leave  us  with 
words  of  cheer  on  his  tips  and  an  openly  expressed  wish  to 
let  the  "dead  past  bury  its  dead"  so  far  as  past  sins  are 
concerned,  it  is  perhaps  well  not  to  give  all  the  credit  to  one 
man  that  now  the  Empire  is  to  get  a  dollar's  worth  of  shell 
for  a  dollar  from  the  most  loyal  of  her  sons.  Since  every- 
thing is  being  hushed  up  and  the  Shell  Committee  is  being 
quietly  and  decently  buried,  it  is  impossible  to  get  statements 
under  oath.  But  private  information  from  the  seat  of  trouble 
indicates  that  Mr.  F.  P.  Jones,  manager  of  the  Canada 
Cement  Co.,  had  much  to  do  with  the  upheaval  that  sent 
Mr.  Thomas  home  happy  and  the  Canadian  Shell  Committee 
into  permanent  retirement.  Mr.  Jones  like  many  another 
went  to  Ottawa  with  a  tender  for  shells.  When  the  con- 
tracts were  let  they  went  as  usual  to  the  favored  few  and 
Mr.  Jones  was  not  of  them.  Those  contracts  were  let  at 
prices  lower  than  previous  contracts  but  higher  <han  Mr. 
Jones'  tender.  L^nlike  many  another  ^r.  Jones  did  not 
throw  up  his  hands  and  go  home.  Instead  he  wenf  straight 
t6  Sir  Robert  Borden.  The  Premier  was  not  inclined  to 
listen  to  a  disappointed  tenderer  but  when  Mr.  Jones  turned 
to  the  door  with  a  decisive  "Very  well,  I'll  give  my  state- 
ment to  the  press,"  he  was  invited  to  call  again  in  a  couple 
of  days.  On  the  second  visit  he  found  Mr.  Thomas  with  the 
Premier.  Mr.  Jones  sat  down  at  the  typewriter  and  made 
three  copies  of  his  statement,  one  for  the  Premier,  one  for 
Mr.  Thomas  and  the  third  he  kept.  That  statement  showed 
that  the  contracts  let  by  the  Committee  were  just  $21,000,000 
higher  than  if  awarded  at  the  rate  of  Mr.  Jones'  tender.  A 
cable  to  England  stopped  the  contracts  before  they  had  been 
approved  by  Lloyd  George.  And  in  future  all  contract*  for 
munitions  will  be  open  to  competitive  bids. 

•  *        • 

Of  course  explanations  were  in  order  and  they  were 
made.  It  was  pointed  out  that  certain  concerns  had  taken 
risks  when  shell  making  was  an  experiment  that  might  prove 
costly  to  the  makers  and  these  concerns  were  entitled  to 
consideration.  .And  probably  they  were.  The  earlier  price 
charged  the  Empire  was  $5.15  for  machining  a  dollar's  worth 
of  shell.  This  was  later  reduced  to  $2.90  for  doing  the  same 
dollar's  worth  of  work.  At  these  figures  one  would  natur- 
ally conclude  that  it  was  the  Empire  and  not  the  experi- 
menter, or  rather  contractor,  which  was  entitled  to  any  con- 
sideration that  was  going,  .\gain  it  was  pointed  out  that 
policy  demanded  that  the  contracts  be  spread  around  so  as 
to  help  relieve  commercial  depression  brought  on  by  the 
war.  And  it  is  only  fair  to  add  that  this  policy  has  been 
more  or  less  successful.  There  has  been  no  noticeable  com- 
mercial depression  at  or  near  the  concern  of  which  Mr. 
Thomas  Cantley  is  the  head  and  which  is  said  to  be  making 
more  profits  in  a  month  than  it  ever  did  before  in  a  year. 
Neither  is  the  company  of  which  Mr.  G.  W.  Watts  is  repre- 
sentative making  any  complaint  of  hard  times.  Of  course 
it  is  merely  a  coincidence  that  Mr.  Cantley  and  Mr.  Watts 
are  both  members  of  the  Canadian  Shell  Committee.  It  is 
clearly  understood  that  the  manufacturing  members  of  this 
committee  are  there  in  a  purely  advisory  capacity  and  it  is 
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probably  to  clear  them  of  unjust  suspicions  that  their  names 
are  not  expected  to  appear  when  the  new  Munitions  Com- 
mittee  is  appointed. 


But  while  it  may  be  policy  at  this  time  of  stress  to 
smooth  matters  over  so  that  the  fight  for  the  freedom  of 
the  world  may  be  successfully  carried  on,  suspicions  have 
been  aroused  that  cannot  be  set  at  rest  by  simply  inaugurat- 
ing a  new  system  of  purchasing  munitions.  Mr.  Thomas 
may  diplomatically  suggest  that  "public  sentiment  will  be 
met  by  the  retirement  of  the  manufacturing  members  of  the 
committee,"  but  he  knows  and  all  Canada  knows  that  such 
action  will  stimulate  suspicion  rather  than  meet  public  senti- 
ment. Everybody  has  heard  of  manufacturers  who  have 
wanted  to  tender  on  shells  and  who  were  not  permitted  to 
even  see  the  specifications;  of  manufacturers  who  failin!»  in 
their  attempts  to  make  any  headway  at  Ottawa  have  on  their 
return  home  been  offered  contracts  by  middlemen;  of  at 
least  one  patriotic  manufacturer  who  offered  to  make  shells 
at  cost  and  who  was  never  given  a  chance.  All  this  has 
been  borne  with  an  equanimity  born  of  long  experience  with 
politicians  and  high  financiers.  The  motto  has  long  been 
"Watch  either  one  but  when  they  get  together  get  both 
hands  on  your  money  and  sit  on  your  hands." 


But  in  this  case  a  much  larger  issue  than  mere  money 
is  involved.  That  Shell  Committee  was  appointed  by  the 
Governrhent,  was  representative  of  the  Government  and 
consequently  repre'sentative  of  Canada.  In  so  far  as  our 
dealings  with  the  British  Munitions  Board  is  concerned  that 
Committee  was  Canada.  And  in  this  great  war,  which  Lloyd 
George  has  said  is  a  war  of  munitions  rather  than  men,  shall 
it  be  said  that  when  the  Empire  called  for  aid,  when  the 
brave  men  in  the  trenches  shouted  for  munitions,  Canada 
rushed  to  their  aid  with  $1  worth  of  shell  in  one  hand  while 
the  other  was  held  out  for  $5.15?  Shall  it  be  said  that 
while  we  are  wont  to  twit  the  United  Statesers  with  their 
fondness  for  the  dollar  our  own  country  has  outdone  them 
in  the  hour  of  the  Empire's  peril?  It  is  unjust  that  Canada 
should  be  allowed  to  rest  under  any  such  stigma;  it  is  unjust 
that  the  manufacturing  members  of  the  Shell  Conjmittee 
should  be  retired  under  suspicion  of  having  placed  such 
stigma  on  their  native  land.  In  justice  to  those  men  and  in 
justice  to  Canada  the  shell  contracts  and  the  Shell  Com- 
mittee should  be  given  the  fullest  and  most  searching  investi- 
gation. Neither  should  that  investigation  be  held  before  any 
white-washing  parliamentary  committee.  It  should  be  held 
before  a  court  free  from  party  bias  and  interested  only  in 
bringing  out  the  real  facts.  In  this  way  and  this  way  only 
can  Canada's  name  be  cleared  and  the  Committee  given  its 
opportunity  to  absolve  itself  of  suspicions,  that  cling  to  it 
and  will  continue  to  cling  so  long  as  efforts  are  being  put 
forth  to  cover  up  its  actions. 


To  the  Empire  in  her  hour  of  need  Canada  has  given 
freely  of  her  substance  and  her  sons.  She  has  gloried  in 
the  opportunity  to  prove  that  her  relations  toward  the 
motherland  were  those  of  a  partner  rather  than  a  depen- 
dent. From  the  Atlantic  to  the  Pacific  Canadians  have  voiced 
but  one  sentiment:  that  the  Dominion  must  spend  her  last 
dollar  and  her  last  drop  of  blood  to  preserve  those  liberties 
guaranteed  by  the  Union  Jack  and  to  crush  the  militarism 
that  threatens  the  freedom  of  the  world.  That  is  the  true 
Canadian  spirit  and  behind  it  are  united  even  those  who 
mocked  at  the  German  peril  and  caviled  over  expenditures 
towards  increasing  Britain's  naval  power.  If  a  few  indi- 
viduals have  found,  in  the  nation's  hour  of  stress,  their  oppor- 


tunity to  make  financial  gains,  all  Canada  should  know  it 
and  all  the  world  should  be  shown  that  they  do  not  for 
one  instant  represent  Canada's  attitude  towards  the  Mother- 
land. 

*      *      * 

I  will  have  something  further  to  add  to  this  shell  game 
in  next  issue.  The  awarding  of  shell  box  contracts  will  also 
be  gone  into. 

SEARCHLIGHT. 


Appreciation  of  the  Engineer 

In  large  public  works  the  daily  press  is  always  on 
the  lookout  for  a  scandal.  Padded  estimates,  top- 
heavy  payrolls,  inferior  construction  at  high  prices,  and 
extra  work  are  fair  game  for  reporter  and  editorial 
writer.  This  sort  of  material  makes  a  "good  story," 
and  on  some  of  the  yellow  journals  the  standard  of 
practice  seems  to  be  never  to  allow  the  facts  to  spoil 
a  good  story.  For  this  condition  of  affairs  engineers 
are  in  part  responsible.  They  are,  or  think  they  are, 
"too  busy"  to  let  the  public  know  about  the  work  under 
way,  and  this  attitude  has  been  responsible  for  the 
all  too  general  belief  that  there  must  be  some  graft 
connected  with  every  city  or  State  contract.  To  claim 
that  all  public  work  is  clean  would  indicate  an  amaz- 
ing degree  of  unsophistication,  but  the  stigma  of  crook- 
edness should  not  be  all-inclusive.  In  pleasing  con- 
trast to  the  muckraking  story  is  the  commendation  of 
the  Winnipeg  Aqueduct  work  in  a  recent  issue  of  the 
Manitoba  Free  Press,  following  a  public  inspection  of 
the  work.  In  an  editorial  that  journal  pays  high  tribute 
to  the  civil  engineer's  part  in  the  project  for  delivering 
a  new  water  supply  to  the  Winnipeg  district  through 
a  100-mile  conduit.  This  work,  to  which  James  H. 
Fuertes  has  devoted  his  energies  as  consulting  engi- 
neer, has  involved  also  the  building  of  a  standard-gauge 
railroad  line,  primarily  for  construction  purposes,  and 
the  Canadian  paper  sees  in  the  undertaking  not  merely 
a  means  of  securing  a  better  water  supply  but  an  op- 
portunity of  "opening  uj)  a  magnificent  farming  terri- 
tory, until  recently  supposed  to  be  nothing  better  than 
swamp,  muskeg  and  scrub  brush.  The  road  was  built 
as  a  necessary  step  toward  the  aqueduct  but  now  prom- 
ises to  justify  itself  as  an  economic  venture."  With 
public  opinion  behind  it,  the  course  of  the  Winnipeg 
Aqueduct  work  should  be  fairly  smooth. — Engineering 
Record. 


First  Through  Train  over  Canadian 
Northern  Pacific 

The  first  through  train  over  the  line  of  the  Can- 
adian Northern  Pacific  Railway  left  Montreal,  Que., 
on  October  12  at  5  p.m.,  and  arrived  in  Vancouver, 
B.  C,  early  on  the  morning  of  October  19.  The  trip 
was  made  as  an  inspection  of  the  line  preliminary  to 
the  inauguration  of  regular  service  on  November  1, 
which  commenced  with  a  through  passenger  train  ser- 
vice of  three  times  a  week.  On  the  special  train  were 
twenty  members  of  the  Canadian  Senate,  fifty  mem- 
bers of  the  House  of  Commons  and  thirty  newspaper- 
men 

The  last  spike  in  the  new  transcontinental  line  was 
driven  at  Basque,  B.  C,  182  miles  east  of  Port  Mann 
on  January  23,  1915.  The  system  opened  its  first  line 
in  central  Manitoba  in  1896,  and  now  has  in  operation 
approximately  10,000  miles  of  single  track. — Engineer- 
ing Record. 
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Germany's    Preparations    for 

Struggle    After    the 


the    Industrial 
War 


So  many  generalities  have  been  forthcoming  con- 
which  are  based  on  nothing  but  mediocre  infor- 
the  war  in  the  industrial  world — generalities 
corning  the  war,  and  what  is  to  happen  after 
mation  supplied  by  club  gossij)  and  conversation  with 
the  man  in  the  street — that  it  is  interesting  to  find  in 
the  London  Engineer  a  critical  analysis  of  the  impor- 
tant subject  set  forth  in  the  heading  of  this  article. 

The  article  is  a  comprehensive  one — the  first  of  a 
series— and  space  will  only  admit  of  our  publishing 
an  abstract  of  it ;  but  the  abstract  has  been  made  with 
care,  and  it  will  be  followed  by  others  from  later 
articles — our  object  being,  in  common  with  that  of  our 
contemporary,  to  elucidate  the  situation  from  facts 
which  have  occurred  since  the  war  has  reached  what 
may  be  termed  the  "chronic"  stage.  Certain  it  is  that 
it  is  quite  impossible  to  consider  British  interests — 
and  in  this  we  include  Canadian  interests  in  a  large 
measure — during  and  after  the  war  without  taking  into 
consideration  the  internal  economic  situation  of  our 
Allies,  and  also  of  our  enemies. 

We  venture  to  express  the  opinion  that  the  infor- 
mation given  in  our  abstract  of  the  article  contributed 
to  The  Engineer  by  a  specially  appointed  commis- 
sioner, dealing  as  it  does  more  particularly  with  the 
steps  already  taken  by  our  enemies  to  crush  Britain's 
foreign  trade  after  the  war,  will  throw  a  powerful 
light  on  a  subject  of  vital  interest. 

We  quote  the  following: — 

"Thinking  men  in  Germany  have  given  up  the  idea  of 
that  immediate  world  conquest  of  which  a  short  time  ago 
we  heard  so  much.  That  is  now  to  be  left  as  a  legacy  to 
their  sons'  sons.  The  war  as  far  as  Germany  is  concerned 
is  now  being  waged  for  the  purpose  of  securing  advan- 
tageous peace  terms.  The  great  factor  now,  from  the  Ger- 
man standpoint,  is  to  obtain  such  terms  as  will  enable  her 
to  retain  her  influence  in  the  world  and  leave  her  free  to 
prepare  for  another  great  military  struggle  in  years  to  come, 
when  her  adversaries  have  gone  to  sleep  again.  I  do  not 
say  that  that  dream  is  realizable,  but  at  all  events  it  is  the 
dream  of  the  Germans  to-day,  and,  with  that  thoroughness 
and  forethought  which  characterizes  our  enemies,  every  step 
is  now  being  taken  to  prepare  for  a  peace  which  will  per- 
mit tlicni  to  prepare  for  the  next  war. 

Allies  Must  Control  German  Trade  Expansion 
"It  should  be  quite  clear  to  most  people  that  unless  the 
terms  of  peace  are  of  such  a  nature  as  to  make  it  impossible 
for  Germany  to  carry  on  her  foreign  trade  except  upon 
terms  to  be  dictated  by  the  Allies,  she  will  very  soon  be 
over-running  the  world  again  with  her  products.  It  should 
be  equally  clear  that,  unless  the  German  element  is  elimin- 
ated once  and  for  all  from  international  finance  propositions, 
and  unless  the  .\llies  can  prevent  outside  money  from  being 
used  to  foster  German  industries,  her  facilities  for  spoiling 
the  legitimate  trade  of  the  world  will  soon  be  as  great  as 
ever.  There  is  no  evidence  at  present  to  lead  one  to  sup- 
pose, whatever  the  outcome  of  this  war  may  be,  that  the 
Allies  are  united  in  their  intention  to  impose  all  or  any  of 
such  conditions.  But.  unless  they  can  and  do  eflfect  some- 
thing of  tlie  sort,  the  position  of  Germany  after  the  war  must 
be  infinitely  stronger  as  compared  with  that  of  the  Allies 
for  absorbing  the  trade  of  the  world. 


A  Pernicious  Fallacy 

"Before  dealing  with  the  question  of  the  influence  of 
Germany  now  being  exercised  in  the  various  countries,  it  is 
well  to  explode  one  of  the  most  pernicious  and  widespread 
fallacies  in  connection  with  her  relations  with  the  outside 
world.  We  have  been  constantly  told  for  months  past  that 
Germany's  exports  have  ceased,  that  the  blockade  of  her 
frontiers  and  ports  has  made  it  impossible  for  her  to  send 
goods  to  the  outside  world,  except  to  those  neutral  coun- 
tries that  are  immediately  adjoining  her.  We  are  also  told 
that  although  she  may  be  sending  certain  produce  to  such 
neutral  countries,  she  cannot  possibly  be  exporting  engin- 
eering plant  for  the  simple  reason  that  she  is  short  of  the 
essential  materials  and  that  every  available  man  in  Ger- 
many is  either  a  soldier,  or  is  occupied  in  manufacturing 
munitions  or  producing  something  that  is  required  for 
military  or  essential  domestic  necessities. 

"That  is  purely  a  popular  fallacy.  It  is  months  since 
we  were  told  that  the  housewives  of  Berlin  were  throwing 
their  stew  pans  into  the  common  melting  pot  to  provide  the 
materials  for  munitions  and  that  private  premises  were  be- 
ing ransacked  for  the  sake  of  the  wires  of  the  domestic 
electricity  supply  for  a  similar  purpose.  The  former  is  un- 
questionably true  and  there  is  no  reason  to  doubt  the  scar- 
city of  copper  and  other  essential  materials,  but  the  fact 
remains  that  Germany  is  not  only  manufacturing  machinery 
for  munitions  purposes,  but  is  working  for  export  and  is 
actually  exporting  machinery.  Nor  are  her  exports  in  this 
respect  confined  to  Holland  and  Denmark  and  Switzerland, 
or  even  to  Sweden  and  Norway,  but  they  are  finding  their 
way,  to  countries  much  further  afield. 

'Portuguese'    Machine  Tools  for  Great  Britain? 

"For  instance,  I  have  evidence  from  two  sources  that 
ever  since  the  war  started  Germany  has  regularly  been  sup- 
plying machinery  to  Portugal.  The  main  channels  through 
which  such  goods  find  their  way  to  that  country  are  via 
Holland  and  Switzerland.  In  fact,  I  am  informed  by  a  man 
in  the  machinery  business  there  that  he  has  been  urgently 
requested  to  create  a  sale  in  Great  Britain  for  'Portuguese* 
machine  tools,  made  in  Germany. 

"Of  the  bulk  of  Germany's  present-day  export  trade  in 
machinery  I  am  unable  to  give  any  figures,  but  that  it  is 
by  no  means  a  negligible  quantity  is  shown  by  a  Danish 
machinery  importer,  who  recently  wrote  stating  that  since 
the  war  the  importation  of  German  machinery  into  Den- 
mark was  not  so  great  as  previously,  as  the  number  of  men 
employed  on  such  work  only  amounted  to  from  25  to  50 
per  cent,  of  the  normal  total. 

"I  give  these  details,  not  merely  to  explode  the  danger- 
ous fallacy  that  Germany  is  doing  no  foreign  trade,  but  to 
show  the  herculean  efforts  she  is  making  to  keep  in  touch 
with  the  world's  markets.  I  have  evidence,  and  so  has  the 
British  Government,  that  in  neutral  countries  all  over  the 
world — such,  for  instance,  as  South  America  and  China — Ger- 
man agents  are  canvassing  for  and  accepting  orders  for  ma- 
chinery as  actively  as  if  there  were  no  war.  I  have  no 
evidence  to  show  how  far  she  is  effecting  deliveries,  but  one 
of  the  stock  arguments  of  German  travellers  in  those  far- 
oflF  countries  is  that  since  the  war  their  firms  have  bought 
up  or  become  interested  in  manufacturing  concerns  in  the 
United  States,  and  that  they  can  manufacture  easily  in  that 
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country  goods  which  cannot  for  the  titiie  being  be  e>iported 
from   Germany. 

Germany's  Far-Seeing  Preparations 

"By  every  means  in  her  power,  therefore,  Germany  is 
keeping  open  those  markets  from  which  she  hopes  to  reap 
a  large  harvest  as  soon  as  the  war  is  over.  There  can  by 
no  conceivable  means  be  any  immediate  or  direct  profit  on 
such  transactions  to  the  German  seller.  The  restrictions 
as  to  her  outlets  are  so'great,  the  cost  of  transport  so  high, 
the  routes  so  circuitous  and  the  conditions  of  manufacturing 
so  unfavourable,  that  German  manufacturers  must  be  losing 
on  every  machine  they  dispose  of  in  this  manner.  Then 
why  does  Germany  do  this?  It  constitutes  one  of  her  far- 
seeing  preparations  for  prosperity  after  the  war.  In  the 
first  place,  it  secures  a  certain  continuity  of  trade,  and  in 
the  second  it  impresses  neutral  countries  with  the  vitality  of 
German  traders  even  in  their  present  conditions.  It  is  a 
hollow  echo  of  that  hackneyed  cry  'Business  as  usual.'  But 
such  as  it  is,  it  serves  a  great  purpose  from  the  point  of 
view  of  Germany's  future  trade  prospects,  and  it  contrasts 
significantly  with   the  policy  of  the   British   Government. 

"But  while  Germany  is  struggling  to  maintain  a  sem- 
blance of  foreign  trade,  she  has  also  organized  herself  care- 
fully for  crushing  the  trade  of  the  Allies  after  the  war.  As 
far  back  as  October  last  she  had  created  an  economic  alli- 
ance with  Austria,  under  which  imports  from  the  Allies 
were  to  be  prohibited  and  a  condition  of  peace  was  to  be 
the  total  abolition  of  duties  on  German  goods  in  all  the 
Allied  countries.  A  similar  policy  was  to  be  pursued  also 
in  all  other  countries  on  which  Germany  was  strong  enough 
to  impose  her  will.  Among  other  provisions  was  one  to 
the  effect  that  the  Allies  were  to  be  broken  financially  for 
generations  to  come  by  the  tribute  that  they  would  all  have 
to  pay  to  Germany.  I  need  not  deal  at  length  with  this 
precious  programme,  because  it  is  based  on  the  assumption 
that  Germany  is  to  win  the  war.  If  she  is  defeated,  of 
course,  that  programme  loses  much  of  its  force.  Defeat, 
however,  would  not  rob  it  of  its  ingenuity. 

Belgium  Body  and  Soul  German  Unless — 

"But  the  ingenuity  of  Germany  in  hedging  against  defeat 
is  more  remarkable  in  Belgium  than  in  any  other  country. 
In  fact,  unless  the  Allies  co-operate  for  the  purpose  of  coun- 
teracting Germany's  action  in  that  country,  Belgiuin  will 
actually  belong  body  and  soul  to  Germany  after  the  war, 
even  when  we  have  driven  her  out  of  the  territory  she  is 
now   occupying. 

"It  is  well  to  note  that  many  of  the  most  important  Ger- 
man officials  who  are  now  actively  enforcing  German  rule 
in  that  country  are  men  who  have  lived  in  Belgium  for 
very  many  years,  during  which  time  they  occupied  a  variety 
of  peaceful  callings.  Many  of  them  were  not  known  to  be 
Germans  at  all,  but  their  intimate  knowledge  of  the  country 
and  its  people  has  given  Germany  a  far  stronger  hold  on  it 
than  is  generally  realized.  Those  Germans  have  now  been 
in  uninterrupted  power  for  twelve  months,  and  the  brutality 
which  characterized  the  German  occupation  in  the  earlier 
days  has  now  merely  changed  its  form.  Instead  of  murder- 
ing the  men  and  burning  their  property,  the  Germans  are 
now  merely  trying  to  murder  their  self-respect  and  to  seize 
their  businesses.  A  clumsy  but  persistent  effort  is  being 
made  to  get  on  to  a  friendly  footing  with  the  Belgians.  The 
cry  of  'Kamarade,'  'Kainarade,'  is  the  order  of  the  day 
But  it  meets  with  no  response.  In  a  few  words,  the  argu- 
ment used  by  the  Germans  is  to  the  effect  that  they  have 
been  there  for  a  year  and  that  they  will  always  be  there, 
that  they  are  consequently  all  one  people  and  they  ought 
all  to  pull  together.  'We  have  destroyed  your  factories.' 
they    say.      'Never   mind,    we    will    reconstitute    them    on    a 


very  much  more  elaborate  footing  than  in  the  past.  We 
will  go  into  partnership  with  you.'  'We  have  robbed  you 
of  your  money  by  war  levies  and  other  means.  We  will 
find  the  money  necessary  now  that  we  are  Kamarades  and 
— partners.'  To  those  Belgians  who  show  some  doul)t  as 
to  how  the  Germans  will  find  the  money  after  the  war  the 
reply  is  ready  enough.  They  have  made  all  arrangements 
for  the  money  from  financial  people  in  the  United  States. 
There  seems  to  be  no  doubt  that  this  assertion  is  literally 
true.  This  stratagem  has  the  enormous  double  advantage  of 
hedging  against  a  condition  that  might  reasonably  be  ex- 
pected to  be  imposed  by  Belgium  after  the  war  to  the  effect 
that  no  property  might  be  owned  in  that  country  by  Ger- 
.mans.  While  such  an  injunction  might  well  be  imposed  on 
an  enemy  after  defeat,  it  would  be  diflScult  to  enforce  it 
against  the  people  of  a  neutral  state.  In  fact,  it  is  said  that 
of  late  a  large  amount  of  industrial  property  held  by  Ger- 
mans in  Belgium  even  prior  to  the  war  has  already  been 
made  over  to  men-of-straw  in   the  United   States. 

"It  is  only  natural  to  suppose  that  these  specious  argu- 
ments from  conqueror  to  conquered,  from  the  man  in  pos- 
session to  the  man  without  money,  must  have  already  had 
some  effect,  and  that  the  longer  the  war  is  protracted  the 
more  completely  the  absorption  of  Belgian  industrial  pro- 
perty by  the  Germans  will  be  effected.  There  is  only  one 
remedy  for  this.  It  is  already  too  late  for  prevention.  The 
terms  of  peace  must  nullify  all  such  contracts  and  industrial 
ists  in  England  and  France  inust  step  into  the  breach  and 
associate  themselves  with  the  Belgians  in  reconstituting  their 
industries.  Such  a  measure  would,  apart  from  the  question 
of  sentiment,  prove  very  profitable.  It  would  also  do  more 
than  anything  else  to  hold  in  check  German  trade  expansion 
after  the  war. 

German  Influence  in  Russia  and  Other  Countries 

"Germany's  influence  in  the  other  countries  with  which 
she  is  at  war  is  of  a  widely  different  nature.  In  Russia  she 
has  two  very  powerful  allies  among  the  community.  The 
lirst  is  in  the  very  highest  circles.  Germany  has  for  years 
set  herself  to  support  all  that  is  reactionary  in  Russia  and 
in  the  immediate  entourage  of  the  Czar  there  have  been  and 
still  are  many  officials  of  German  extraction,  and  who  are 
entirely  German  in  their  views.  It  is  they  who  before  the 
war  had  always  striven  to  break  the  Franco-Russian  alliance 
on  the  ground  that  it  placed  the  autocratic  regime  of  the 
latter  country  in  jeopardy.  It  is  they  who  systematically 
since  the  war  began  have  striven  to  prevent  that  rapproche- 
ment between  the  Czar  and  his  people  which  came  about  in 
so  striking  a  manner  as  the  result  of  the  war,  and  are  now 
endeavouring  to  show  that  the  popular  voice  in  Russia  is 
a  greater  danger  to  the  throne  than  Germany  with  whom 
they  are  fighting.  An  alliance  with  France  and  England, 
they  maintain,  means  death  to  autocratic  government  in 
Russia.  Germany,  which  in  effect  is  an  autocracy,  is  the 
only  fit  partner  for  Russia.  The  other  powerful  ally  of  Ger- 
many in  Russia  is  the  Jewish  element.  Largely,  the  so- 
called  Russian  Jews  are  actually  of  German  origin.  They 
all  speak  German,  and  it  was  through  the  Jews  that  Ger- 
many first  acquired  her  trade  footing  in  Russia.  Germany 
is  holding  out  to  the  Jews  a  prospect  of  the  millennium 
under  German  rule.  There  will  be  no  more  persecution,  no 
more  'pogroms.'  Up  to  now  Russian  patriotism  has  been 
sufficient  to  drown  the  voices  of  the  pro-Germans,  but  the 
danger  is  there  and  increases  with  the  protraction  of  the 
war. 

"Of  Germany's  trade  designs  on  Russia  after  the  war 
there  are  many  evidences  and  perhaps  the  most  significant 
of  all  is  that  the  hundreds  of  thousands  of  German  prisoners 
now    in    the    hands    of   the    Russians    are    all    systematically 
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studying  the  Russian  language  so  tliat  they  may  be  in  a 
position  to  tal<c  up  business  in  that  country  immediately 
when   the  time  arrives. 

"in  England  and  France,  Germany  has  the  all-powerful 
lever  of  finance.  It  is  doubtful  if  the  extent  of  that  influence 
is  grasped.  In  Russia,  though  the  finances  of  the  country 
were  largely  in  the  hand  of  Germans,  Russia  found  herself 
when  war  broke  out  in  the  enviable  position  of  a  debtor  to 
the  country  she  was  lighting.  She  could,  therefore,  cancel, 
for  the  time  being  at  all  events,  her  indebtedness  to  Ger- 
many and  confiscate  German  property  in  Russia  for  the 
reason  that  there  was  practically  no  Russian  property  in 
Germany  to  be  confiscated  by  way  of  reprisal. 

"In   England  and   France  the  position  is  reversed.     The 


German  Empire  has  been  built  up  on  Britiih  and  French 
money,  and  when  the  balance  of  the  hopelessly  involved 
linanccs  between  Germany  and  those  two  countries  is  struck 
it  is  found  that  England  and  France  arc  the  creditors  and 
Germany  the  debtor.  It  is  for  this  reason  that  the  financier, 
who  would  be  very  surprised  if  you  accused  him  of  being 
unpatriotic  or  pro-German,  is  the  man  whose  influence  is 
behind  the  Throne  in  this  country  and  is  responsible  for 
all  the  weak-kneed  legislation  in  this  country  relating  to 
Trading  with  the  Enemy.  It  is  the  fmancier  who  will  tell 
you  that  so  far  from  crushing  German  trade  after  the  war, 
we  must  foster  it  for  the  sake  of  getting  our  money  back. 
The  influence  of  the  financial  man  is  by  far  the  most  difficult 
problem   with   which  our  Government  has  to  deal." 


Notes  on  Sewage  Treatment  and  Disposal 


By  R.  O.  Wynne-Roberts' 


IN  the  previous  notes  some  references  were  made 
to  the  design  of  the  collectors  at  Philadelphia. 
Since  writing  those  notes  the  writer  has  perused 
a  report  submitted  in  January,  1914,  by  Mr. 
Datesman — one  of  the  engineers  already  named — to 
the  Metropolitan  Sewerage  Commission  of  New  York. 
Mr.  Datesman  then  mentioned  that  the  only  form  of 
regulation  of  storm  water  discharges  to  be  installed 
at  Philadelphia  would  be  dams  built  across  the  com- 
bined sewers,  but  apparently  this  simple  arrangeirient 
has  been  altered  to  include  a  side  outlet  controlled 
by  a  butterfly  valve.  Mr.  Datesman  calls  attention  to 
the  fact  that  the  dam  across  the  combine  sewers  may 
constitute  an  integral  part  of  the  intercepting  sewer 
which  crosses  underneath  and  and  more  or  less  at 
right  angles  to  thciu.  The  dams  need  not  be  solid 
or  of  any  particular  profile ;  they  inay  be  hollow  like 
an  Ai'nbursen  dam,  and  in  that  case  may  form  the 
upper  portion  of  the  intercepting  sewer  itself.  The 
adoption  of  such  a  design  means  the  reduction  of  ex- 
cavation, which,  if  in  wet  ground,  is  a  very  important 
item,  and  when  it  can  be  reduced  by  this  means  a 
tangible  economy  is  effected.  Of  course,  the  adoption 
of  such  a  plan  depends  on  local  conditions,  as 
to  whether  other  works  are  necessary.  In  Phila- 
delphia it  has  meant  the  construction  of  certain  sub- 
sidiary sewers  which  would  not  be  necessary  with 
deeper  collectors.  The  reduced  depth  of  intercepting 
sewers  also  means  smaller  pumping  lifts,  which  en- 
tails a  permanent  expenditure,  and  if  capitalized  will 
always  represent  a  goodly  sum  of  money. 

Screens  and  Detritus  Chambers. — The  design  of 
screens  and  detritus  chambers  and  their  use  in  sew- 
age treatment  are  worth  discussing.  Where  effective 
disposal  of  sewage  by  dilution  is  possible,  fine  screens 
are  probably  necessary.  The  design  and  construction 
of  fine  screens  have  been  developed  more  fully  in  Ger- 
many than  anywhere  else.  One  reason  for  this  is  the 
fact  that  there  are  in  that  country  good-sized  and 
rapid-tlowing  rivers  to  receive  sewage.  It' is  essential, 
however,  for  the  sake  of  appearance,  that  floating  mat- 
ter should  be  eliminated.  Russia  imiKises  a  condition 
that  solids  greater  than  a  certain  size  shall  be  re- 
moved by  screening.  Where  sufficient  dilution  is  not 
possible,  and  when  water  supplies  must  be  pro- 
fected,  then  screening  is  usually  sup])lemcnted  by 
other  processes,  to  which  reference  will  be  made  fur- 
ther on. 

•  Consulting  Knglnoer,  Toronto. 


The  line  of  demarcation  between  fine  and  coarse 
screens  is  arbitrarily  fixed  according  to  the  individual 
judgment  of  different  engineers  and  makers,  and  for 
the  sake  of  distinction  Mr.  Kenneth  Allen's  limit  of 
0.6  inch  slots  will  be  accepted. 

The  subject  of  screening  was  treated  in  a  most 
comprehensive  manner  recently  in  a  paper  by  Mr. 
Kenneth  Allen  before  the  American  Society  of  Civil 
Engineers,  which  was  discussed  very  fully  by  the  lead- 
ing engineers  of  the  United  States.  Many  of  those 
who  conducted  experiments  in  different  American 
cities  took  part  in  the  discussion,  so  that  reports  issued 
by  the  cities  already  named  and  the  above  jiaper  and 
discussion  are  so  intimately  interlaced  that  in  an  article 
such  as  this  it  will  be  difficult  to  deal  with  the  subject 
without  being  guilty  of  some  tautology.  It  will,  in 
any  case,  be  impossible  to  make  anything  more  than 
a  few  general  observations.  Those  desirous  of  obtain- 
ing fuller  information  are  recommended  to  peruse  the 
])ublished  report,  proceedings,  and  transactions,  which 
will  well  repay  them  for  the  time  and  labor  involved. 
The  writer  will  quote  frequently  from  Mr.  Allen's 
paper  and  the  discussion  thereon,  and  full  acknowledge- 
ment is  here  made,  so  that  the  writer  will  not  be 
guilty  of  plagiarism  when  utilizing  information  gleaned 
from  many  sources. 

Grit  chambers  and  screens  have  each  their  par- 
ticular function  in  the  treatment  of  sewage.  Grit 
chambers  are  intended  to  remove  mineral  matter  only, 
for  which  purpose  the  velocity  of  flow  should  be  such 
as  to  permit  the  deposition  of  sand,  grit,  and  other 
mineral  ingredients  without  allowing  organic  matter 
to  settle.  To  attain  this  condition  the  velocity  of  flow 
should  be  as  uniform  as  possible,  regardless  of  the 
volume  of  sewage  that  has  to  be  treated  ;  consequently 
arrangements  must  be  made  to  allow  grit  to  settle  by 
providing  a  series  of  chambers  which  will  come  into 
commission  automatically  as  the  height  of  the  sewage 
in  the  conduit  increases.  Trouble  has  been  experi- 
enced in  some  detritus  pits  owing  to  their  capacities 
being  too  great  for  dry-weather  flows.  Sludge  as 
well  as  grit  settled,  and  this  necessarily  complicated 
matters,  but  by  proijortioning  the  chambers  so  that  the 
velocity  should  be,  say,  about  one  foot  per  second,  the 
deposition  of  sludge  could  be  obviated. 

Grit  chambers  ordinarily  have  screens  also,  and 
these  are  designed  according  to  the  particular  require- 
ments the  engineer  has  in  view. 

In  the  Philadelphia  experiments  they  had  a  cone 
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covered  with  red  metal  cloth  32  meshes  to  the  inch 
and  having  clear  openings  I/2  m.m.  square.  Sewage 
was  applied  to  the  screen  through  twenty-four  J^-inch 
nozzles.  On  an  average  the  sewage  applied  contained 
200  p. p.m.  (parts  per  million)  of  suspended  matter, 
and  the  average  effluent  contained  133  p.p.m. ;  so  that 
the  removal  of  suspended  matter  was  about  33  per  cent. 
It  was  found  that  screened  sewage  after  plain  sedi- 
mentation did  not  clog  the  fixed  nozzles  which  sprayed 
the  filters,  whereas  the  same  sewage  unscreened  caused 
trouble ;  screened  sewage  prevented  the  formation  of 
scum  and  improved  the  quality  of  the  tank  effluent. 
It  increased  the  volume  of  sludge  by  14  per  cent.,  but 
reduced  the  quantity  of  dry  solids  by  20  per  cent. 
Sludge  from  screened  sewage  dried  more  rapidly  than 
that  from   unscreened  sewage. 

Fine  screens  may  be  classified  as  follows : — 

(1)  Band  screens — such  as  the  Jennings  screen  at 
Chicago,  Brunotte  screen  at  Hamburg,  and  Carshalton 
screen  in  England. 

(2)  Wing  screen — as  at  Frankfort,  Bradford,  etc. 

(3)  Shovel-vane  screen — as  at  Strassburg,  etc. 

(4)  Drum  screen — designed  by  G.  Windschild,  and 
installed  at  Trier. 

(5)  Cylinder  screen — designed  by  O.  M.  Weand, 
and  installed  at  Reading,  Pa.,  and  Brockton,  Mass., 
Atlanta,  etc. 

(6)  Disk  Screen — devised  by  Riensch  and  developed 
.by  Wurl,  and  therefore  known  as  the  Riensch-Wurl 

screen. 

There  are  other  screens  on  the  market,  such  as 
those  with  fixed  bars  and  travelling  forks,  to  rake  ofT 
the  garbage  collecting  on  the  screen.  Cage  screens 
are  used  at  some  j)lants  in  Canada.  Paris  employs 
a  coarse  band  screen  and  behind  it  a  vertical  fixed  fine 
screen.  It  will  thus  be  observed  that  there  are  many 
kinds  and  different  combinations  of  screens. 

Band  Screens. — The  Hamburg  band  screen  is  built 
up  of  14,000  links  of  aluminium  alloy  held  together  in 
sections  by  angle  iron  frames.  There  are  two  screens, 
and  in  each  there  are  46  sections.  Each  screen  is  33 
feet  long,  10.8  feet  wide,  and  19  feet  high  over  all,  in 
clihed  at  an  angle  of  63  degrees  to  horizontal,  and 
travels  at  the  rate  of  about  one  to  two  inches  per  sec- 
ond, for  which  purpose  a  2^  h.p.  electric  motor  is  used. 
Another  2j/  horse-power  is  required  for  the  cleaning 
apparatus,  which  is  placed  behind  and  near  the  top  of 
the  screen.  This  apparatus  has  a  number  of  prongs 
which  move  in  and  out  of  the  links,  and  is  operated 
by  an  electric  magnet.  The  screenings  are  scraped  off 
to  a  belt  conveyor  and  by  it  removed. 

Another  German  band  screen  is  that  at  Gottingen, 
where  the  wire  mesh  is  used  instead  of  links.  This 
screen  is  rotated  at  a  speed  of  8  feet  a  minute  by  an 
Anderson  water-wheel,  and  cleaned  l)y  a  Ijrush  and 
water  jets. 

There  are  several  band  screens  in  use  in  Great 
Britain,  of  which  the  Carshalton  wire  screen  is  prob- 
ably the  best  known.  This  is  like  the  Hamburg  screen  ; 
it  passes  over  rollers — one  in  a  pit  below  the  invert 
of  the  sewer,  and  the  other  on  a  frame  at  or  near  the 
ground  surface.  This  screen  is  operated  by  an  under- 
shot water-wheel,  and  cleaned  by  revolving  brushes. 

The  Jennings  band  screen  is  employed  on  the 
Chicago  stockyard  sewer  outlet  into  Bubbly  Creek. 
This  screen  is  in  the  experimental  stage,  and  possesses 
some  novel  features.  The  writer  had  an  opportunity 
of  inspecting  it  in  June  last.  As  is  well  known,  the 
sewage  from  the  above  stockyard  "is  high  in  sus- 
pended  matter,   running   from   three   to   six   times   as 


strong  as  the  average  city  sewage.  From  a  study 
made,  it  is  estimated  that  the  stockyard  region  sup- 
l)lies  as  much  as  one-fifth  of  the  entire  settling  sus- 
pended matter  of  the  city"  (Chicago). 

Jennings'  screen  is  built  of  removable  frames 
covered  with  fine  Monel  metal  wires,  40  meshes  to  an 
inch.  It  passes  over  rollers,  as  in  the  other  kinds  of 
band  screens.  The  screenings  are  brought  vip,  and  as 
the  screen  passes  comjjressed  air  under  lyi  lbs.  per 
square  inch  gauge  pressure  is  discharged  beneath  it 
to  remove  the  refuse  collected  thereon.  Sewage  con- 
taining 700  p.p.m.  suspended  mattef  was  screened, 
with  the  result  that  63  per  cent,  were  removed.  The 
moisture  content  of  the  screenings  was  on  an  average 
rdjout  73  to  79  per  cent. 

There  is  another  type  of  band  screen  which  has 
not  been  referred  to  in  any  recent  paper  or  discussion. 
It  was  in  operation  at  Bristal  (Yorkshire)  in  1897,  and 
is  described  in  the  author's  Ijook  on  sewage  disposal 
works  published  in  1898.  A  short  statement  may  be 
interesting.     It  was  designed  and  constructed  by  Mr. 
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These  diagrammatic  sketches,  copied 
from  Mr  Kenneth  Allen's  paper,  in- 
dicate the  various  classes  of  screens. 


O/JA   SlUEEIi. 


William  Birch,  of  Manchester,  to  treat  the  sewage 
i)f  Bristal,  etc.  The  object  was  to  strain  sedimented 
sewage.  Birch's  screen  consisted  of  an  endless  band 
of  felt  or  canvas  passing  over  a  series  of  rollers,  and 
on  to  which  the  sedimented  sewage  was  made  to  flow. 
The  felt,  while  readily  permitting  the  water  to  filter 
through,  retained  all  solid  matter.  The  strainer  moved 
slowly  out  of  the  tank  in  which  it  was  immersed,  carry- 
ing with  it  the  solids,  and  passed  over  a  large  cylinder, 
and  thence  l^etween  two  other  cylinders  which  were- 
situated  above  the  centre  of  the  tank.  The  suspended; 
matter  retained  on  the  felt  was  washed  out  by  an 
ingenious  cleansing  and  washing  arrangement,  leav- 
ing the  felt  sufficiently  clean  for  further  work.  The 
sludge  was  passed  by  another  band  on  to  revolving 
drums,  and  the  water  expressed  out  by,  rollers.  Un- 
fortunately, no  data  are  available  as  to  the  efficiency  of 
this  plant. 

Wing  Screen. — The  name  given  to  this  class  does 
not  seem  to  ])c  quite  a])propriate,  as  it  does  not  sug- 
gest its  general  structural  features.  This  screen  con- 
sists of  a  numl)er  of  arms  or  vanes  radiating  from  the 
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axle.     Ill  l'"r;uikfort  there  are  five  vanes,  in  Bradford 

six. 

Jn  J'Vankfort  each  vane  consists  of  steel  bars  0.4 
inch  by  1.20  inch,  0.4  inch  apart,  forming  a  screen  6.56 
feet  wide  and  9.84  feet  lonp.  These  screens  are  oper- 
ated af,'ainst  the  stream  by  2.3  h.p.  electric  nKJtors,  and 
as  the  vanes  rise  slowly  from  the  sewage  they  bring 
up  their  loads  of  refuse.  A  rubber  scraper,  hung  at 
each  end  to  a  long  arm  and  therefore  provided  with 
ample  free  movement,  rests  on  the  vanes  near  the 
axle,  and  as  they  rotate  they  push  forward  the  scraper 
and  with  it  the  refuse,  until  the  latter  is  discharged 
from  the  extreme  end  of  the  vane  on  to  a  belt  con- 
veyor and  the  scraper  is  released,  to  fall  on  the  next 
vane.  The  cpiantity  of  suspended  matter  removed  by 
these  screens  was  about  10  per  cent.,  while  the  grit 
chambers  removed  16  per  cent. — making  a  total  of 
about  26  per  cent. 

There  are  two  screens  of  this  class  in  [Bradford, 
I'.ngland.  'Hie  vanes  are  4  ft.  11^2  ins.  long,  and  the 
screens  are  6  ft.  ly^  ins.  wide,  with  a  daily  capacity 
of  Tty'y  million  gallons.  The  bars  are  %  x  I  inch  and 
y>  inch  apart.  The  chief  object  of  these  screens  is  to 
remove  wool  fibre.  A  rake  is  used  to  remove  the  re- 
fuse instead  of  a  rubber  scraper  as  at  Frankfort. 

Shovel-vane  Screens. — This  name  is  a  literal  trans- 
lalion  (if  thai  given  by  the  (ierman   makers. 

(To  be  continued) 


Algae   Growth  on  Sewage  Filters 

I.\  the  early  part  of  October,  1914,  there  began  to 
appear  on  the  upper*  surface  of  the  stones  in  the 
sprinkling  tilter-beds  at  the  Peachtree  Creek 
sewage  treatirient  works  at  Atlanta  a  growth  that 
was  later  classitied  as  blue-green  algae,  belonging  to 
the  ( )scillatoria  family,  and  in  an  article  in  The  F.ngin- 
eering  Record  Mr.  Charles  t".  Ibjmmovv,  chemist  an<l 
bacteriologist  in  charge  at  yVtlanta,  describes  how 
nearly  a  ton  of  this  material  was  removed  from  2''j 
acres  of  beds. 

The  growth  was  iirst  noticed  forming  around  the 
risers  and  nozzles,  but  soon  .spread  in  a  fine  green 
film  over  the  whole  surface  of  the  filter-bed.  It  a])- 
l)eared  that  the  nozzles  formed  a  .sort  of  nucleus,  or 
starting  point,  for  the  growth,  which  gradually  be- 
came thicker  and  thicker  over  the  whole  bed  until  in 
.March  of  this  year  it  was  >4  in.  thick  in  places.  The 
heaviest  growth  extended  approximately  3  ft.  from 
each  nozzle. 

The  top  surface  of  the  growth  was  dark  green  in 
colour,  while  the  middle  and  underneath  portions 
were  dark  brown.  It  was  leathery  in  texture  and 
(|uite  lirni.  When  the  growth  was  in  a  healthy  con- 
(lilinn  it  clung  \ery  tenaciously  to  the  stones,  and 
sometimes  when  picking  u|)  a  piece  of  it  six  or  eight 
stones  would  be  so  firmly  bound  together  by  it  that 
they  could  be  carried  from  the  bed  without  dropping 
ofi".  Ill  |)laces  it  caused  considerable  pooling  of  the 
sewage,  but  at  no  time  was  this  serious. 

Growth  Dries  in  April 

In  the  middle  of  April,  however,  the  growth  began 
to  dry  up  in  places,  break  loose  from  the  stones,  and 
ai)parently  was  going  to  sluflf  oft"  and  i)ass  through 
the  beds.  Some  of  the  pieces  were  6  in.  .square,  and 
fearing  they  might  clog  u])  the  lower  layers  of  the 
tiller  medium    or    the    underdrains.  an   attempt   was 


made  to  remove  the  growth  by  raking  it  off.  This 
was  not  found  practical,  so  labourers  were  .set  to  work 
picking  it  off  by  hand.  It  was  found  that  by  letting 
the  growth  dry  from  four  to  five  hours  it  practically 
freed  itself  from  the  filter  medium,  and  i)ie<-<-^  -■- 
large  as  3  ft.  square  could  be  picked  up. 

The  filter  eftUient  contained  considerably  more  »».•»- 
pended  matter  for  a  few  days  after  the  beds  were 
cleaned,  but  they  went  back  to  normal,  and  the  stones 
in  the  beds  at  the  present  time  are  practically  as  clean 
as  they  were  before  the  beds  were  put  into  service  two 
years  ago.  Except  for  the  first  few  days  after  the 
beds  were  put  back  into  operation  there  was  no  ap- 
parent difference  in  the  quality  of  the  eftluent  after 
the  growth  was  removed.  The  excellent  conditicm  «*f 
the  filter-beds  during  the  spring  and  summer  months 
suggests  the  possibility  that  the  matted  growth  over 
the  surface  during  the  winter  held  the  suspended  mat- 
ter back,  and  thus  prevented  the  usual  clogging  that 
takes  place  in  filters  during  the  colder  months.  The 
underneath  portion  of  the  growth  of  algae  appeared 
to  contain  material  filtered  out  of  the  sewage,  and 
there  is  no  doubt  that  a  great  deal  of  suspended  .solid 
matter  was  held  back,  and  much  of  it  oxidized  by  the 
algae,  which  are  known  to  consume  a  considerable 
(piantity  of  nitrogen.  This  cla.ss  of  algae  does  n«>t 
give  off  oxygen  to  the  same  extent  that  some  of  the 
other  algae  do,  but  the  oxygen  they  did  give  off  and 
the  suspended  solids  held  back  and  partly  oxidized 
must  have  been  beneficial  to  the  filters  during  winter. 

Effect  of  Cold  Weather 

The  writer  believes  that  these  growths  ought  not 
to  be  disturbed  during  cold  weather,  or  as  long  as 
they  remain  in  a  healthy  growing  condition  and  cling 
tightly  to  the  surface  of  the  stone,  but  when  they 
threaten  to  break  up  and  pass  on  through  the  filters 
it  is  time  to  put  the  filters  out  of  .service,  allow  the 
growth  to  dry  out,  and  remove  it. 


A  saving  of  $3.2*'6  on  sewer  work  ci>mpleted  this 
year  by  the  city  of  X'ictoria.  ]>.  C.  is  indicated  in  a 
report  to  the  streets  committee  made  recently  by  the 
City  Engineer,  Mr.  C.  H.  Rust.  The  work  included 
the  construction  of  the  outfall  for  the  northwest  sewer 
system  at  Macauley  Point,  for  which  bids  were  asked 
last  fall.  The  lowest  tender,  $6,230,  was  considered 
excessive,  and  upon  recommendation  of  the  city  en- 
gineer it  was  decided  to  build  the  outfall  under  the 
direction  of  the  city's  engineering  department  instead 
(if  b\-  contract.    This  was  done  at  a  cost  of  .'^2.*^34. 


A  concrete  viaduct  recently  built  at  Canyon  City, 
Col.,  has  a  total  length  of  742  feet,  carries  a  highway 
over  four  railway  tracks,  an  old  river  bed.  a  canal,  a 
road  and  an  abandoned  irrigation  ditch,  and  connects 
at  one  end  with  a  bridge  over  the  Arkansas  River.  The 
grade  of  the  bridge  rises  from  both  ends  toward  the 
centre.  The  structure  consists  principally  of  concrete 
girder  and  slab  spans  varying  from  27  to  44  feet  in 
length.  In  addition,  there  are  two  spans  crossing  rail- 
road tracks,  one  of  (i0  ft.  and  the  other  of  65  ft.  These 
arc  steel  plate  girders,  covered  with  concrete  on  the 
outside  oidy  in  girder  to  conform  to  the  rest  of  the 
structure  in  api)earance.  The  viaduct  carries  a  road- 
way about  24  ft.  wide  and  one  sidewalk  about  5  ft. 
wide,  and  was  built  at  a  cost  of  about  $1.40  per  sq. 
ft.  of  roadvvav  and  walk. 
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The   Design  and  Construction  of  the 
Crawford  Street  Bridge,  Toronto 


Staff  Article. 


PERHAPS   no   other   Canadian    city    contains   a 
greater  number  of  comparatively  large  bridges 
than   Toronto.      During   the   summer   of    1915 
an  additional  structure  of  striking  appearance 
has   been   erected   in   Bellwoods   Park   on   the   line   of 
Crawford  Street. 

As  Bellwoods  Park  is  one  of  the  most  attractive 
rest  and  recreation  areas  of  the  city,  special  attention 
was  given  to  the  selection  of  a  design  which  would 
harmonize  with  the  surroundings  and  add  to  rather 
than  detract  from  the  beauties  of  the  environs. 

Formerly  a  wooden  trestle  bridge,  having  a  road- 
way 20  ft.  wide,  with  two  sidewalks,  each  4  ft.  wide. 


Live  Loads : 

Sidewalk,  100  lbs.  per  sq.  ft. 
Roadway,  150  lbs.  per  sq.  ft. 
Twenty-ton  road  roller. 
Six-ton  motor  truck. 
As  will  be  observed  by  referring  to  Fig.  1,  the  road 
roller  load  is  concentrated  on  two  axles  at  12-ft.  centres. 
The  front  roller,  which  is  4  ft.  in  width,  produces  a 
load  concentration  of  14,000  lbs.    The  two  rear  rollers, 
each  2  ft.  in  width,  and  spaced  6  ft.  centre  to  centre, 
produce  a  load  concentration  of  13,000  lbs.  each.    The 
roller  is  assumed  to  occupy  a  width  of  ICT  ft. 

The  6-ton  motor  truck  is  assumed  to  carry  a  maxi- 


Plate  1.— Crawford  Street  Bridge— general  view. 


served  in  the  place  of  the  new  reinforced  concrete 
structure.  The  present  bridge  consists  essentially  of 
three  main  spans  of  the  arch  rib  type,  supporting  a 
deck  construction  composed  of  spandrel  braced  col- 
umns, floor  beams,  stringers,  roadway,  sidewalks,  etc. 
The  approaches  consist  of  several  small  spans  of  a 
construction  similar  to  that  adopted  for  the  deck  con- 
struction of  the  main  spans,  with  U  abutments  form- 
ing the  extreme  ends  of  the  structure. 

The  bridge  has  a  total  length  over  all  of  292  ft., 
and  a  total  width  over  all  of  35  ft.,  providing  a  roadway 
21  ft.  in  width,  face  to  face  of  curbs,  and  two  side- 
walks having  a  clear  width  of  6  ft.  each. 

DESIGN 
Loads  and  Stresses. — The  loads  assumed  in  pro- 
portioning the  several  parts  of  the  structure  were  as 
follows : — 

Dead  Loads:  ' 

Paving  and  waterproofing,  50  lbs.  per  sq.  ft. 
Concrete,  150  lbs.  per  cu.  ft. 


mum  load  of  six  tons — one-third  of  the  entire  weight 
being  carried  on  the  front  axle,  and  two-thirds  on  the 
rear  axle.  As  will  be  noted,  this  gives  a  concentrated 
load  of  8,000  lbs.  on  each  rear  wheel.  As  shown  in 
Fig.  1,  this  load  is  assumed  to  be  distributed  over  a 
width  of  2  ft.  parallel  to  the  axle,  and  over  a  width  of 
1  ft.  at  right  angles  thereto.  The  assumed  allowable 
unit  stresses  were  as  follows : — 

Compression  in  Concrete : 

Columns,  400  lbs.  per  sq.  inch. 
On  extreme  fibre  of  beams,  slabs,  etc.,  for  bend- 
ing, 650  lbs.  per  sq.  inch. 

Shearing: 

Concrete,  60  lbs.  per  sq.  inch. 
Steel,  10,000  lbs.  per  sq.  inch. 

Bond  between  concrete  and  steel,  80  lbs.  per  sq. 
inch. 

Tension : 

Steel,  16,000  lbs.  per  sq.  inch. 

Details   of  Design. — The  general  arrangement  of 
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spans,  as  well  as  typical  cross  sections,  are  shown  on 
the  general  plan  reprcjduced  on  page  1162. 

The  center  main  arch  ribs  have  a  span  of  90  ft. 
and  a  rise  of  20  ft.  9  ins.  They  have  a  uniform  thick- 
ness of  3  ft.,  with  a  crown  depth  of  3  ft.,  and  a  depth 
of  4  ft.  at  the  haunches. 

The  north  and  south  main  arch  ribs  have  a  span 
of  63  ft.  and  a  rise  of  22  ft.  6  ins.    They  have  a  uniform 


This  feature  of  the  design  provides  a  sufficient  pro- 
jection of  the  deck  beyond  the  general  plane  of  the 
arch  ribs  to  accentuate  the  general  effect  of  the  main 
and  spandrel  arches. 

Transverse  bracing  has  been  provided  throughout 
the  bridge  by  means  of  struts  12  ins.  thick  located  be- 
low the  floor  beams  and  extending  from  end  to  end 
of  same.     The  struts  form  a  monolithic  construction 
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Fig,  1.— Standard 
live  loads. 


20-ton  Road  Roller.  6-ton  Motor  Truck. 

width  of  3  ft.,  with  a  crown  depth  of  2  ft.,  and  a  depth 
of  3  ft.  3  ins.  at  the  haunches.  The  arch  ribs  are  re- 
inforced with  structural  steel. 

The  sj)andrel  braced  columns  which  support  the 
main  deck  construction,  and  which  in  turn  are  su])- 
Ijorted  upon  the  main  arch  ribs,  are  spaced  to  form 
panel  lengths  of  9  ft.  They  are  21  inches  square,  and 
are  reinforced  with  triangular  mesh. 

All  floor  beams  are  21  ins.  wide  by  43  ins.  deep,  re- 
inforced in  the  usual  manner  with  steel  rods  and  stir- 
rups. Details  of  the  floor  beam  are  shown  in  Fig.  2. 
All  roadway  stringers,  which  are  spaced  5  ft.  3  ins. 
apart,  have  a  width  of  11  ins.  and  a  depth  of  22  ins., 
and  are  reinforced  in  a  manner  similar  to  the  floor 
beams. 

The  roadway  slab  has  a  span  of  5  ft.  3  ins.,  and 
is  9  ins.  thick,  it  being  reinforced  with  steel  rods  for 
both  bending  and  temperature. 

The  sidewalk  slab  has  a  sj)an  of  6  ft.,  and  is  rein- 
forced with  triangular  mesh. 

The  sidewalks  are  carried  on  cantilever  brackets, 
which  are  practically  extensions  of  the  floor  beams. 


Rev  Wheel  DMrilniUon. 


with  the  floor  beams  and  the  supporting  columns.  An 
artistic  effect  is  produced  by  the  curved  bottom  sec- 
tion. Fig.  2  shows  the  transverse  bracing,  floor  beams, 
and  columns  in  detail. 

Expansion  joints  have  been  provided  in  the  bridge 
floor  directly  over  each  pier,  as  shown  in  the  general 
drawing.  These  joints — shown  in  detail  in  Fig.  3 — 
consist  essentially  of  bent  plates  embedded  in  water- 
proof mastic  and  bolted  on  one  side  to  the  concrete 
slab. 

To  provide  for  the  free  movement  of  the  large  side- 
walk balustrade  posts,  located  at  the  expansion  joints, 
a  layer  of  tar  paper  was  interposed  on  one  side  of  the 
joint  between  the  bottom  of  the  post  and  the  sidewalk 
slab.  The  base  and  top  rail  of  the  balustrade  were 
treated  in  a  similar  manner  to  provide  for  this  move- 
ment. 

Sidewalk  Balustrade. — The  specifications  called  for 
the  rails  and  balusters  to  be  reinforced  as  follows:  the 
base  and  top  rails  to  be  reinforced  with  four  J4  '"- 
square  twisted  rods  laced  with  No.  16  gauge  wire ;  the 
balusters  to  be  reinforced  through  their  centres  with 
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Fig.  2.--Cro<$  sccUon*  at  piers. 
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j4-in.  square  rods  to  serve  as  dowels  at  the  top  and 
bottom  ends. 

On  each  of  the  large  balustrade  posts  electric  light 
pedestals  were  provided,  wires  being  led  to  the  lamps 
placed  thereon  through  I'/i-in.  black  enamelled  con- 
duits embedded  in  the  base  of  the  balustrade  and  in 
the  posts.  At  the  expansion  joints  suitable  sleeves 
are  provided. 

Waterproofing. — The  following  waterproofing  was 
provided  for  the  roadway  slab :  the  concrete  slab  was 
first  to  be  given  a  coating  of  approved  asphaltic  i)rimer 


Plate  2.— Arch  centering  and  forms  for  sidewalk  brackets. 

to  bond  the  waterproofing  material  to  its  surface.  Up- 
on this  was  to  be  applied  two-ply  of  eight-ounce  bur- 
lap, and  two-ply  of  heavy  asphalt  felt  in  alternate 
layers,  each  layer  being  thoroughly  saturated  with  an 
approved  waterproofing  compound,  the  whole  forming 
a  continuous  waterproof  membrane  over  the  entire 
roadway  portion  of  the  bridge.  A  layer  of  asphaltic 
mastic  one  inch  thick  was  then  to  be  applied  to  form 
a  protective  covering  for  the  membrane. 

.Drainage. — The  bridge  floor  has  a  grade  of  1.06 
per  cent,  falling  south.  On  the  up-grade  side  of  each 
expansion  joint  there  is  placed  on  each  side  of  the 
roadway  a  steel  catchbasin  with  a  cast-iron  gulley  set 
thereon.  A  four-inch  wrought-iron  pipe  projects  up 
through  the  bottom  of  each  catchbasin  to  the  height 
of  one  foot,  in  order  to  allow  the  dead  leaves,  dirt,  and 
other  rubbish  carried  into  the  basin  to  settle  to  the 
bottom  while  the  water  is  drained  off.  These  drain 
pipes  are  carried  down   alongside  the   piers,  and   arc 


connected  uj)  with  the  old  Garrison  Creek  sewer  un- 
derneath  the  bridge. 

CONSTRUCTION 

Piers. — Eollowing  the  removal  of  the  old  wooden 
trestle  bridge,  which  constituted  the  first  work  done 
in  the  field  in  preparation  for  the  building  of  the  new 
l)ridge,  the  excavations  for  the  piers  of  the  substruc- 
ture weremade.  As  shown  on  the  general  plan,  page 
1162,  the  excavations  for  the  piers  supporting  the  main 
arches  were  carried  to  depths  ranging  from  20  ft.  to 
35  ft.,  where  a  firm  shale  rock  formation  was  reached, 
this  having  ample  strength  to  support  the  structure. 
These  excavations  were  of  the  open  pit  type,  protected 
upon  the  sides  by  1^-in.  sheeting  driven  as  the  ex- 
cavation progressed,  and  firmly  waled  and  braced  to 
prevent  caving  of  the  surrounding  material.  The  pre- 
sence of  quicksand  in  the  lower  portions  of  the  exca- 
vations made  it  necessary  to  use  tongued  and  grooved 
sheeting.  The  excavations  were  made  of  sufficient 
size  to  allow  the  forms  to  be  constructed  within  the 
area  of  the  pits,  it  being  one  of  the  conditions  of  the 
specifications  governing  this  portion  of  the  work  that 
no  concrete  was  to  be  placed  in  excavations  without 
forms. 

The  widely  differing  earth  strata  encountered  in 
the  excavations,  and  their  arrangement,  are  of  special 
interest.     By  referring  to  the  Sections  of  Excavations 


Plate  3.-Service  trestle. 


Fig.  3.— .Expansion  joint. 

shown  on  the  general  plan  (page  1162)  it  will  be  noted 
that  the  material  excavated  from  one  pier  ])it  gave 
little  evidence  of  what  might  be  found  in  the  next. 
As  soon  as  an  excavation  was  completed,  the  form 
work  for  the  concrete  was  built  and  concreting  was 
begun.  The  concrete  of  the  piers  is  composed  of  one 
part  cement,  three  parts  sand,  and  five  parts  crushed 
stone.  On  account  of  the  transverse  stresses  result- 
ing from  thrusts  of  the  arches  of  the  superstructure, 
special  care  was  taken  that  in  the  top  surface  of  the 
concrete  placed  each  day  a  suflicient  number  of  "one- 
man  stone"  fillers  were  partially  embedded  to  give  an 
efficient  bond  with  concrete  placed  upon  a  succeeding 
day. 

In  the  operation  of  placing  the  concrete  in  the  ])ier 
forms  metal-lined  chutes  were  used  for  transferring 
the  concrete  from  the  mixer  to  the  point  of  placing  in 
the  forms.  On  account  of  the  depth  of  the  excavations, 
these  chutes  were  zigzagged  to  provide  against  segre- 
gation of  the  concrete  materials. 

The  piers  of  the  small  approach  arches  ahd  the  por- 
tions of  the  abutments  below  the  springing  line  of 
the  spandrel  arches  were  constructed  in  a  similar  man- 
ner to  the  ])iers  sui)])orting  the  main  arches. 

Arch  Centering. — The  centering  for  the  main  arches 
consisted   of   a    wooden    trussed    framework    so   con- 
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Plate  4.     Concrete  buggy:  also  tloor  slab  reinforctir.ent. 

stnicted  as  to  form  a  rigid  and  unyielding  support 
for  the  arch  forms.  The  details  for  this  centering  are 
shown  in  Plate  2.  The  specifications  recjuired  that  "All 
lagging  and  timbering  of  main  arches  shall  be  thor- 
onglily  saturated  with  water  prior  to  commencing  the 
construction  of  the  arches,  and  shall  be  kept  so 
saturated  until  the  concrete  of  the  deck  arches 
and  floor  system  is  com])leted,  and  shall  then 
be  permitted  to  dry  out  gradually  as  a  means 
of  slowly  relaxing  their  supjMirt."  In  this  connection 
it  is  of  interest  to  note  that  when  the  centering  and 
lagging  had  become  dry  the  latter  was  no  longer  in 
contact  with  the  under  surface  of  the  concrete  compos- 
ing the  arch  rib. 

Service  Trestle. — As  a  means  of  conveying  the  con- 
crete from  the  mixer  to  the  point  of  placing  in  the 
forms  a  wooden  trestle  was  built  the  full  length  of 
the  structure.  This  trestle  was  designed  so  as  to  pro- 
vide a  convenient  means  of  chuting  the  Concrete  to 
all  parts  of  the  superstructure.  The  trestle  supports, 
shown  in  Plate  3,  were  so  located  as  not  to  interfere 
with  the  stringer  and  floor-beam  forms.  At  the  time 
the  concrete  composing  the  floor  slab  was  placed,  these 
trestle  supports  were  removed  and  the  stringers  of  the 
trestle  were  supported  by  means  of  small  posts  placed 
upon  the  tops  of  the  floor  beams. 

The  metal-lined  buggies  used  for  conveying  the 
concrete  along  the  trestle,  also  shown  in  Plate  3,  and 
again  in  Plate  4,  were  ecjuipped  with  sliding  gates  for 
gauging  the  flow  of  the  concrete  down  the  metal-lined 
chutes  to  the  point  of  placing. 


Forms. — Special  care  was  given  to  the  securing  of 
good  form  work.  The  specifications  required  that  the 
sheathing  for  all  form  work  should  not  be  less  than  1  }4 
inches  thick,  sound,  straight,  accurately  matched,  and 
planed  smooth  on  the  side  next  to  the  concrete.  The 
forms  were  held  rigidly  to  correct  alignment  by  ample 
supports  and  braces,  and  were  so  constructed  as  to 
permit  the  side  forms  of  all  arches,  beams,  girders, 
and  columns  to  be  removed  for  inspection  and  finish- 
ing without  disturbing  the  supports.  The  absence  of 
warps  and  buckles  u{)on  the  surfaces  of  the  finished 
concrete  is  doubtless  due  to  the  thickness  of  the  sheath- 
ing and  to  the  efficiency  of  the  form  supports  and 
braces. 

Chamfered  edges  were  secured  ujKjn  all  arches, 
beams,  and  stringers  by  means  of  triangular-shaped 
stripping  nailed  inside  the  forms. 

Concrete  Materials,  Mixing,  and  Placing. — In  gen- 
eral, the  s])ecifie(l  reciuircmcnts  for  concrete  materials 
were  those  in  general  use  for  structures  of  this  char- 
acter. The  crushed  granite  used  in  the  sidewalk  bal- 
ustrade and  electric  lighting  pedestals  was  required 
to  be  of  approved  color  or  colors.  In  order  to  secure 
a  uniform  surface  appearance  upon  the  general  struc- 


Flate  6.— Completed  sidewalk  bdlusiiaue 

lure,   the   contractor  was   permitted   to  use   oiilv    .in- 
brand  of  cement. 

For  all  superstructure  work  the  concrete  pmpt't- 
tions  were,  in  general,  as  follows.  (The  specifications, 
however,  provide  that  the  sand  and  stone  aggregate 
must  be  used  in  such  relative  proportions  as  would 
j;nsurc  concrete  of  maximum  density).  For  main 
arches,  deck  arches,  floor  system,  and  sidewalk  slabs, 
except  for  surface  veneer  layer  of  the  latter: — one 
part  Portland  cement,  two  parts  sand,  and  four  parts 
i)roken  stone ;  for  sidewalk  balustrades,  one  part  Port- 
land cement  and  two  parts  crushed  granite ;  for  side- 
walk surface,  one  and  a  half  parts  Portland  cement, 
lialf  part  hydrated  lime,  and  two  parts  crushed  granite 
screenings. 

The  aggregates  were  measured  by  loose  volume, 
the  unit  of  measurement  being  the  cubic  foot.  The  ce- 
ment was  measured  on  the  basis  oi  weight,  100  pounds 
being  assumed  to  measure  one  cubic  ioot. 

Tlie  interior  of  the  forms  generally  being  obstruct- 
ed by  the  reinforcement,  the  work  of  placing  the  con- 
crete was  especially  difficult  in  many  parts  of  the  stnic- 
ture.  The  rate  of  placing  was  such  that  the  mixing 
\  as  more  than  usually  thorough.  .\s  a  result,  the 
aortar  content  of  the  concrete  attained  a  "smooth" 
and  "buttery"  consistency  well  adapted  to  the  secur- 
ing of  desirable  exterior  surfaces.     Perhaps  the  most 
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interesting  result  obtained  in  this  connection  is  the 
comparatively  small  amount  of  surface  "hair  cracking" 
or  "crazing"  so  common  upon  concrete  in  which  the 
cement  has  been  flushed  to  the  surface. 

All  concrete  was  transferred  to  the  point  of  plac- 
ing by  means  of  metal  or  metal-lined  chutes  from  the 
buggies  already  described.  These  chutes  are  shown 
in  Plates  3  and  ,S.  The  order  of  ])lacing  the  concrete 
in  the  superstructure  forms  was  as  follows : — 

1.  End  sections  of  63  ft.  and  90  ft.  arch  ribs,  sim- 
ultaneously. 

2.  Crown  sections  of  arch  ribs,  crown  floor  beams, 
stringers,  and  sidewalk  brackets,  simultaneously. 

3.  Columns,  transverse  arches,  sidewalk  brackets, 
floor  beams,  and  stringers  of  first  two  end  panels  of 
63  ft.  and  90  ft.  spans,  simultaneously. 

4.  Remaining  columns,  transverse  arches,  side- 
walk brackets,  floor  beams,  and  stringers  completing 
each  main  span,  simultaneously  for  each  span  inde- 
pendently. 

5.  Columns,  transverse  arches,  and  stringers  of 
approach  spans. 

6.  Floor  slab  of  90-ft.  span. 

7.  Ploor  slab  of  63-ft.  spans. 


Plate  7.— Moulding  sidewalk  balusters. 

8.  Sidewalk  slabs. 

9.  Sidewalk  balustrade. 

The  sequence  of  the  work  described  above  was 
adopted  in  order  to  ensure  a  symmetrical  and  bal- 
anced condition  of  loading  upon  •  the  centering,  and 
ultimately  upon  the  main  arch  ribs,  since  the  con- 
crete in  these  members  had  attained  a  considerable  de- 
gree of  strength  from  having  been  in  place  several  days. 

The  work  of  placing  the  concrete  was  carried  on 
only  during  daylight  hours,  and  the  points  for  stop- 
ping same  were  fixed  at  locations  where  the  general 
strength  of  the  structure  was  not  affected  in  any  way. 
In  general,  these  locations  were  as  follows : — main 
arch  ribs  at  sections  midway  between  posts  support- 
ing the  deck  construction  ;  spandrel  arches  and  side- 
walk stringers  at  mid-span ;  stringers  and  floor  slabs 
at  centre  of  floor  beams ;  sidewalk  slabs  at  expansion 
joints. 

Expansion  Joints. — To.  provide  for  expansion  and 
contraction  resulting  from  temperature  changes,  ex- 
pansion joints  were  placed  at  the  ends  Of  the  main 
spans.    The  details  of  these  joints  are  shown  in  Fig.  3. 

Sidewalk  Balustrade. — The  general  details  of  the 
sidewalk  balustrade  are  shown  in  Plate  6.    In  accord- 


ance with  the  specifications,  the  balusters,  top  rails, 
bases,  etc.,  were  constructed  independently,  and  re- 
quired a  certain  amount  of  assembling  to  form  the 
completed  balustrade.  It  is  believed  that  this  form 
of  construction  is  less  likely  to  develop  cracks  and 
spalls  than  the  ordinary  form  of  monolithic  construc- 
tion. 

The  balusters,  top  rails,  and  electric  lighting  pede- 
stals were  moulded  and  finished  adjacent  to  the  bridge 
site.  Plate  7  shows  this  portion  of  the  work  in  pro- 
gress. The  base  pieces  were  cast  and  finished  in  place, 
after  which  the  portions  of  the  posts  below  the  cap 
were  also  cast  in  place.  Following  this,  the  balusters 
and  top  rails  were  assembled,  and  the  caps  of  posts 
were  cast  in  place,  and  the  whole  post  rub-finished. 
The  balusters  are  held  in  position  by  dowels  project- 
ing into  the  base  and  top  rail  pieces,  which  were  thor- 
oughly embedded  in  cement  mortar  at  the  time  of 
assembling.  In  order  to  render  each  panel  section 
practically  an  independent  unit  the  ends  of  each  top 
rail  and  base  were  served  with  two-ply  of  asbestos 
paper,  thus  rendering  it  impossible  to  secure  a  bond 
with  the  concrete  composing  the  posts. 

Concrete  Finish. — The  close  proximity  of  Arthur 
and  Shaw  Streets  to  the  bridge  site  rendered  it  im- 
portant that  the  surface  finish  of  the  concrete  should 
be  smooth  in  character  in  order  to  reduce  to  a  mini- 
mum the  surface  discoloration  resulting  from  flying 
dust  and  other  matter.  To  fulfil  this  requirement,  a 
so-called  "rubbed"  finish  was  specified.  This  con- 
sisted essentially  of  the  following:  as  soon  as  the 
forms  were  removed  all  surface  air-holes  or  other 
cavities  were  filled  with  mortar  of  the  same  mix  as 
used  in  the  mortar  content  of  the  concrete.  Following 
this,  the  surface  of  the  concrete  was  thoroughly  rul)- 
bed  with  carborundum  bricks  to  remove  all  inert  ma- 
terial and  all  impression  of  the  timber  of  forms  or 
other  surface  irregularities.  As  a  final  finish  the  sur- 
faces so  treated  were  washed  with  a  thin,  neat  cement 
wash  applied  with  a  whitewash  brush,  and  intended 
to  fill  minute  surface  air-holes.  This  thin  wash  when 
of  a  proper  consistency  and  applied  as  described  will 
produce  over  the  entire  surface  a  very  thin  cement 
dust  which  is  at  first  easily-  removable  with  the  hand 
or  with  a  brush.  This  dust  possesses  the  peculiar 
quality  of  absorbing  within  a  few  days  sufficient 
moisture  from  the  air  to  give  it  a  final  set,  thus  pro- 
ducing a  smooth,  firm,  blue-gray  finish  upon  the  sur- 
face of  the  concrete.  This  cement  wash,  when  made  of 
a  creamy  consistency  and  applied  to  a  concrete  sur-- 
face,  will  produce  a  skin  coating  which  almost  in- 
variably hair-cracks,  and  ultimately  fails  by  chipping 
ofif. 

The  sections  composing  the  sidewalk  balustrade 
were  either  lathe-turned  or  hand-rubbed  until  all 
mortar  surfacing  was  removed  and  the  crushed  granite 
aggregate  was  exposed. 

Engineers  and  Contractors. — The  structure  was 
designed  by,  and  constructed  under  the  supervision  of, 
the  Railway  and  Bridge  Section  of  the  Toronto  De- 
I)artment  of  Works,  of  which  Mr.  R.  C.  Harris  is  the 
Commissioner.  The  contract  was  awarded  to  Messrs. 
Wilson,  Townsend  &  Saunders,  of  Toronto,  but  the  - 
main  portion  of  the  work  was  carried  out  by  Mr.  C.  J. 
Townsend,  successor  to  this  firm.  The  cement  was 
furnished  by  Alfred  Rogers  and  John  E.  Russell,  To- 
ronto, the  triangular  mesh  reinforcement  by  the  U.  S. 
Steel  Products  Company,  and  the  structural  steel  l)y 
the  Hamilton  Bridge  Works. 
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Forms  Built  Before  Supporting  False-work 
for  Concrete  Bridge* 

IN  the  construction  of  a  bridge  superstructure  con- 
sisting of  long-span  girders  of  reinforced-coii- 
crete,  it  was  not  desirable  to  erect  the  supporting 
falsework  in  advance  of  the  girder  and  slab  forms. 
A  form  design  was  worked  out  whirh  would  permit  of 
the  entire  deck  form  being  temporarily  self-support- 
ing. After  this  was  erected,  it  was  used  to  raise  the 
falsework  to  support  itself  till  the  concrete  had   set. 

The  spans  were  of  various  lengths,  the  longest  be- 
ing 44  ft.  2  ins.  clear  span  and  31  ft.  above  the  ground. 
The  largest  girder  was  of  this  length  with  a  section 


al  braces  between  girders  were  next  put  in  place,  which 
gave  the  entire  superstructure  great  stiffness. 

Just  before  concreting  the  span,  the  supporting 
posts  were  erected.  This  was  done  by  means  t)f  a 
hand-line  from  the  deck.  The  posts  were,  for  the  nnjst 
part,  doubled  2  x  6's  with  a  4  x  4-in.  cap  at  the  top, 
and  were  easily  handled.  When  erected  they  were 
fastened  at  the  top  by  a  nail  through  the  girder  bot- 
tom. After  all  posts  were  in  place  the  form  was 
bnnight  to  exact  grade  by  wedges  driven  at  the  lx>t- 
toms  of  the  posts.  'l"hc  lateral  and  diagonal  braces 
were  then  placed  on  the  falscwf»rk  and  the  floor  lag- 
ging placed  on  the  deck.  After  being  wired  the  forms 
were  readv  to  receive  concrete. 


K- 


yf'xA"  Ribbon 
-TTT  tl       II       II 


,.,,,  ^/'tS'Diagonal  Brace 


of  1()  X  42  ins.,  the  f(jrm  being  47  ft.  0  ins.  long  with 
a  bearing  of  20  ins.  on  each  pier.  The  type  of  form 
is  shown  in  the  accompanying  sketch.  The  form  sides, 
coilsisting  oi  2  x  4-in.  verticals  spaced  on  24-in.  centres, 
and  1  X  6-in.  lagging,  were  built  flat  upon  the  ground 
in  jiairs.  On  the  outside  face  of  each  was  spiked  a 
2  X  4-in.  ribbon  to  receive  the  floor  joists  according  to 
customary  practice.  In  addition,  however,  there  were 
l)laced  two  diagonal  braces  of  1  x  8-in.  plank  running 
from  near  the  middle  of  the  top  to  the  ends  of  the 
bottom  of  the  form.  These  were  securely  spiked  to 
each  stud  so  tliat  they  would  be  able  to  resist  either 
conn)ression  or  tension. 

In  erecting,  a  pair  of  sides  were  placed  between 
piers  approximate!}'  under  their  location  above,  their 


^,-j ,  ~^lDiqgonal Broce         _^ 

Elevation 
Forms  raised  first,  then  used  to  erect  own  supporting- talsewoik. 

The  weight  of  the  largest  forms  was  approximately 
l,f>(X)  lbs.,  and  when  in  place  they  deflected  about  a 
foot  at  the  middle.  Longer  forms  than  the  one  shown 
were  handled  from  the  deck.  These,  however,  were 
for  one  face  of  a  girder  only.  The  largest  of  these  was 
70  ft.  long  and  5  ft.  wide,  built  of  2  x  4's  with  1-in. 
lagging.  'J'hey  were  handled  by  two  small  jibs  operat- 
ing at  the  quarter  points,  lateral  stiffness  being  given 
by  hand-lines  at  each  end. 


Cross-section. 

bottom  fastened  by  means  of  1  x  6-iii.  cleats  as  shown, 
tile  2-in.  girder  bottom  placed  and  temporary  cleats 
nailed  across  the  form  at  the  top  as  spacers,  so  that 
the  form  for  the  girder  was  complete  on  the  ground.  A 
l)ortable  gin-pole  having  a  hand  windlass  at  its  bottom 
was  used  for  hoisting  the  form  into  place.  This  was 
done  by  a  line  around  the  middle  of  the  girder  form, 
which  ])laced  the  diagonals  in  tension.  As  the  over-all 
length  of  the  form  was  greater  than  the  clear  distance 
lictween  piers,  the  form  had  to  l)e  tilted  in  raising. 

In  building  some  of  the  shorter  span  forms,  the 
1  X  Sin.  diagonals  were  dispensed  with.  When  all 
the  forms  for  one  span  were  placed  in  position  the 
floor  joists  were  placed  to  tie  the  deck  together,  and 
a  single  post  was  put  in  position  under  the  middle  of 
each  girder  to  take  care  of  the  deflection.    The  diagon- 

•  Hy  R.  C.  Hnrdman,  In  the  KngineiMing  Record. 


The  liorougli  ICngineer  of  KeiiMugtoii  lias  )>re- 
pared  a  scheme  to  repair  roads  economically.  Much 
road  improvement  is  necessary,  but  municipalities  will 
not  be  able  now  to  secure  loans  for  costly  repaving 
schemes.  The  Borough  Engineer  .some  time  ago  ex- 
perimented with  a  concrete  carpet  over  the  macadam- 
ized roads,  and  was  delighted  to  find  that  it  served 
its  purpose  admirably.  The  carpet  not  only  .spread 
the  weight  of  the  heavy  modern  motor  vehicle  fairly 
evenly  over  the  foundation  of  the  road,  but  also  did 
much  to  absorb  shock.  Now  this  process  is  to  be 
adapted  to  certain  wooden  roads  which  are  in  bad 
condition.  He  proposes  to  deal  with  an  experimental 
length  of  roadway  by  removing  the  wood  and  convert- 
ing the  foimdations  into  a  concrete  road.  The  exist- 
ing foundation  will  remain,  but  will  be  reinforced  by 
a  layer  of  bituminous  concrete,  over  which  a  wearing 
surface  carpet  of  concrete  will  be  placed.  It  is  com- 
|)nted  that  such  carpet  of  concrete  will  last  as  long 
as  a  completely  new  road,  but  the  cost  will  be  onlv 
one-third  of  a  new  road. 


Characteristic  and  costly  is  the  exhibition  of  civic 
mismanagement  surrounding  the  construction  by  the 
city  of  Montreal  of  the  new  Laurier  Ward  main  sewer, 
which  was  to  cost  $150,000,  has  already  taken  $162,- 
f>0(),  and  requires  another  $179,940  or  a  total  of  $343.- 
.^40  for  completion  under  oft-revised  plans. 


"Let  each  man  of  us  see  that  we  spare  nothing. 
shirk  nothing,  shrink  from  nothing,  if  only  we  mav 
lend  our  full  weight  to  the  impetus  which  shall  carrv 
lo  victory  the  cause  of  our  honour  and  otir  freedom." 
--Lord  Kitchener. 
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The  Reconstruction  of  The  Hamilton,  Ont., 

Water- Works 


SOME  three  years  af^o  it  was  found  necessary  to 
undertake  a  complete  renewal  of  the  Hamilton, 
Ont.,  water-works.  The  original  system  was 
installed  in  1859  and  had  been  gradually  ex- 
tended until  1912,  when  the  rapid  growth  of  the  city 
necessitated  reconstruction.  At  the  latter  date  there 
were  four  steam  pumps  in  operation  having  an  aggre- 
gate daily  pumping  capacity  of  13,500,000  imp.  gals. 
There  were  three  mains  to  the  city  of  18,  20  and  30 
ins.  diameter,  respectively.  Two  of  these  pumps  and 
the  18-in.  force  main  were  installed  in  1859  as  a  part 
of  the  original  works.  These  pumps  are  of  the  ver- 
tical beam  plunger  type  and  are  now  something  of  a 
curiosity.  They  are  still  in  commission  for  emergency 
use  in  the  event  of  interruption  to  the  electrically 
driven  turbine  pumps  installed  during  the  reconstruc- 


Mr.  A.  F.  Macullum,  City  Engineer  of  Hamilton,  Ont. 

tion  to  supplement  the  pumpage  of  the  other  two 
steam  pumps. 

Hamilton  lies  at  the  westerly  end  of  Lake  Ontario 
where  at  its  extreme  end  a  sand  ridge  cuts  of?  the 
lake  from  Burlington  Bay,  on  the  shores  of  which  the 
city  lies.  Owing  to  its  location  and  this  sand  ridge, 
through  which  a  short  canal  is  cut  to  the  lake,  com- 
bined with  the  fact  that  most  of  the  sewage  from  the 
city  is  treated  at  disposal  works  before  entering  the 
bay,  it  has  never  been  found  necessary  to  treat  the 
water  taken  by  the  intakes  from  Lake  Ontario. 

In  connection  with  the  original  installation  two 
intakes  extended  into  the  lake — one  of  cast  iron,  20  ins. 
in  diameter,  for  a  distance  of  1,000  ft.,  and  the  other 
a  wooden  box  intake  3  ft.  square  extending  into  the 
lake  a  distance  of  300  ft.  Each  had  its  inner  end  in 
a  settling  basin  from  which  wooden  conduits  lead  to 
the  wells  at  the  pumping  station.  It  is  interesting  to 
note  that  one  of  these  wooden  conduits  placed  in  1859 
was  found  to  be  in  first  class  condition  after  55  years' 
service. 

It  was  decided  to  construct  a  new  intake,  4  ft.  in 
diameter  and  2,100  ft.  in  length,  which  would  bring  it 
to  a  depth  of  32  ft.  of  water  in  the  lake.  This  steel 
intake  pipe,  including  intake  piece,  sluice  valve  and 


expansion  joints,  cost  $20,520  delivered  on  the  site  and 
was  riveted  in  lengths  of  approximately  140  ft.,  on 
the  ends  of  which  were  flanged  pieces.  The  price 
mentioned  includes  also  the  lead  gaskets  and  bolts. 

The  accepted  bid  for  laying  this  pipe  was  $35,000, 
which  included  the  building  and  placing  of  the  intake 
crib  and  a  concrete  valve  chamber  and  house  at  the 
settling  basin  end.  As  ice  ridges  formed  out  in  the 
lake  for  a  di.stance  of  about  1,000  ft.,  and  in  some  places 
30  ft.  high,  it  was  necessary  to  protect  the  pipe  to  lay 
it  in  a  trench  on  the  lake  bottom  so  that  when  filled 
in  again  the  pipe  was  covered.  Concrete  in  bags  was 
placed  around  the  pipe  for  300  ft.  from  the  shore  line 
as  an  added  precaution.  Four  piles  were  driven  in 
the  trench  in  such  a  position  that  when  a  140-ft.  sec- 
tion was  floated  into  position  two  piles  would  be  at 
each  end  of  the  section.  Across  the  two  piles  at  each 
end  a  sill  was  bolted  at  grade  and  the  pipe  was  lowered 
to  rest  upon  these  sills  and  was  there  held  in  posi- 
tion by  wooden  blocks  on  either  side.  A  cap  was 
bolted  across  the  two  piles  over  the  pipe  after  the 
section  had  been  bolted  to  the  preceding  section  by 
the  divers.  Besides  securing  proper  alignment  the  ob- 
ject in  driving  these  piles  was  twofold ;  first,  for  ease 
in  joining  up  two  sections  clear  of  the  sand,  and. 
second,  to  offset  as  much  as  possible  the  tendency  of 
divers  to  fail  in  bolting  up  the  lower  sections  of  the 
pipes  because  of  difficulty  of  access.  As  there  was 
little  possibility  of  scour  on  account  of  the  method  of 
construction  adopted  it  was  not  considered  necessary 
to  space  the  piles  closer  and  the  above  arrangefnent 
has  proved  quite  satisfactor}'. 

In  an  examination  of  the  plans  for  intake  cribs 
adopted  by  the  cities  on  tl^e  Great  Lakes  it  was  found 
that  the  minimum  size  was  40  ft.  square  and  of  suffi- 
cient height  so  that  the  mouth  of  the  intake  facing  up- 
wards was  at  least  7  ft.  above  the  bed  of  the  lake. 
This  minimum  size  I  did  not  consider  necessary,  but 
designed  the  intake  crib  to  be  24  ft.  square,  placing 
rip-rap  around  the  outside,  and  this  has  since  been 
found  quite  sufficient.  No  iron  was  exposed  about  the 
intake  opening,  but  these  were  constructed  with  oak 
plank  to  prevent  the  formation  of  anchor  ice.  In  the 
gate  valve  house  were  placed  fish  screens  for  obvious 
reasons.  A  reinforced  concrete  conduit  4  ft.  in  diam- 
eter and  2,000  ft.  long  was  constructed  to  the  large 
well  at  the  pumping  station.  This  conduit  before  reach- 
ing the  pump  well  passed  through  a  screen  chamber 
through  which  the  two  old  wooden  conduits  also 
passed.  At  the  intake  and  outlet  of  each  conduit  were 
placed  sluice  valves  so  that  any  conduit  could  be  cut 
ofif  entirely  or  in  part.  Each  of  the  turbine  pumps 
feed  from  a  small  and  separate  well  connected  with 
the  main  well  with  a  gate  valve  cut-oflf.  By  this 
method  any  foot  valve  can  be  inspected  and  repaired  if 
necessary  without  interfering  with  the  water  supply 
of  the  other  pumps. 

The  New  Pumping  Plant 

In  the  construction  or  reconstruction  of  any  water 
works  system  the  pumping  plant  is  of  paramount  im- 
portance. What  power  to  use,  whether  steam,  gas  or 
electric,  will  depend  principalh'  upon  the  cost  of  power 
delivered  on  the  shaft.     Other  considerations  will  be 
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the  ca|)it;il  cost  of  installation,  incliulin<^  size  of  rela- 
tive buildings,  cost  of  operation,  and  depreciation.  It 
should  also  be  borne  in  mind  that  if  the  electric  power 
be  brouf^ht  from  a  distance  it  will  be  subject  to 
interruptions  and  is  consequently  less  reliable  than 
the  other  ajjcncies  mentioned. 

In  Hamilton  on  account  of  the  low  cost  of  electric 
power  ($16.50)  per  annum,  it  was  decided  to  increase 
the  number  of  electric  driven  i)umps  to  meet  the  fu- 
ture demands  and  the  jjumping  station  for  the  units 
already  installed  was  enlarged.  Two  new  electric 
driven  turbine  pumps  were  installed,  each  of  6,500,000 
gals.  (Imperial)  per  24  hours,  or  of  the  same  capacity 
as  two  luiits  already  in  operation.  There  is  a  steam 
plant  also,  having  a  cai)acity  of  13,500,000  gals,  per  24 
hours,  which  is  generally  held  in  reserve  or  to  carry 
the  peak  load  during  ])eriods  of  heavy  consumption. 

The  subject  of  plunger  pumps  has  been  well  cov- 
ered in  several  text  books,  but  the  development  of  the 
centrifugal  into  its  present  efificiency  is  less  known. 
This  a])plies  not  only  to  the  design  and  construction 
but  also  to  operation.  It  is  only  comparatively  re- 
cently that  this  type  has  been  efficiently  applied  to 
water  works  ])umping  problems.  Almost  any  machine 
shop  or  foundry  could  build  a  centrifugal  pump  that 
would  deliver  more  or  less  water  against  a  certain 
head,  but  little  attention  was  formerly  given  to  effi- 
ciency, or  to  accessibility  during  operation,  everything 
being  sacrificed  to  low  hrst  cost.  Most  pumping  sta- 
tion centrifugal  pumps  arc  driven  by  electric  motors 
and  conse(jucntly  the  ojK'rating  cost  is  a  definite  and 
known  (juantity  and  it  then  becomes  a  question  of  get- 
ting the  maximum  efficiency  from  the  pump  under  the 
existing  conditions. 

A  centrifugal  or  turbine  pump  has  certain  fixed 
characteristics.  For  instance,  in  a  turbine  pump  oper- 
ating at  constant  speed,  as  it  will  if  driven  by  syn- 
chrt)nous  motors,  the  amount  of  water  pumped  in- 
creases with  the  drop  of  pressure  in  contra-distiuction 
from  the  piston  pump  which  always  pumps  the  same 
quantity  of  water  no  matter  what  the  pressure. 

If  then  a  turbine  ])ump  is  designed  to  deliver  a 
<|uantity  of  water  tlirough  a  pipe  or  a  piping  system  of 
certain  diameters  and  length  at  its  maximum  efficiency 
and  another  turbine  of  exactly  the  same  characteris- 
tics is  started  to  i)unip  through  the  same  piping  sys- 
tem the  frictional  head  from  the  delivery  piping  will 
increase  due  to  the  increased  velocity  of  water  through 
it  with  the  result  that  the  increased  head  will  reduce 
the  individual  deliveries,  so  that  the  total  deliveries 
from  the  jnunps  is  equal  to  twice  the  delivery  of  the 
individual  ])ump  at  the  increased  head,  instead  of 
twice  that  of  the  original  pump  if  pumping  by  itself. 
If  these  two  ])umps  are  to  work  together  most  of  the 
time  the  efficiency  curve  for  each  pump  should  be  at 
its  maximum  over  the  variations  in  head  between  one 
and  two  pumps  working. 

If  two  turbine  pumps  deliver  into  a  piping  system 
that  decreases  the  individual  delivery  of  each  pump 
by  more  than  10  i)er  cent,  it  will  have  the  tendencj'  to 
cause  the  delivery  to  swing  from  one  pump  to  the 
other  so  that  one  pump  will  be  delivering  water  and 
the  other  practically  churning.  This  may  be  remedied 
by  increasing  the  sizes  of  the  impellers. 

It  is  usunl  to  keep  the  length  of  suction  tubes  of 
all  pumps  under  25  ft.  and  most  pumps  have  suctions 
not  greater  than  20  ft.  to  minimize  the  possibility  of 
air  leakage. 

It  has  been  found  in  a  number  of  cases  with  tur- 
bine ])umps  that  the  tips  of  the  impellers  wear  very 
rapidly  when  the  suction  tube  length  is  greater  than 


12  ft.  With  less  than  this  height  there  is  little  or  no 
wear.  The  reason  for  this  wearing  is  probably  im- 
perfections in  the  design  of  the  turbine  pump  as  built 
to-day,  although  some  manufacturers  guarantee  over 
XO  per  cent,  efficiency. 

The  two  stage  turbine  pumps  that  Hamilton  in- 
stalled at  its  main  pumping  station  pump  against  a 
head  of  285  ft.  with  an  efficiency  of  75  per  cent,  under 
full  load.  The  bids  for  two  6,500,000-gallon  (Im- 
perial) turbine  pumps  in  place  varied  from  $5,500 
to  $9,800.  Extra  impellers  capable  of  lifting  the  wa- 
ter to  300  ft.  were  included  and  the  pumps  had  to  be 
successfully  operated  for  two  weeks  before  accept- 
ance. 

Booster  Station 

Besides  the  main  pumping  station  there  was  built 
a  booster  station  to  replace  steam  and  air  lift  pumps 
and  to  carry  the  water  to  greater  elevations  than  pos- 
sible with  the  main  pumping  station  without  causing 
excessive  pressures  in  the  lower  portion  of  the  city. 
This  station  contains  four  turbine  pumps  each  of 
1,000,000  imp.  gals,  per  24  hours.  Two  of  these  pumps 
raise  the  water  about  80  ft.  above  the  level  of  the 
reservoir  to  which  the  main  station  pumps  delivered 
the  water  and  two  pumps  raise  the  water  280  ft.  above 
this  level.  Two  stage  pumps  onlj'  were  necessary  for 
the  lower  level  below  the  mountain  plateau,  but  six 
stage  pumps  were  required  for  the  higher  elevation. 
The  problem  at  this  station  was  to  determine  approxi- 
mately the  heads  to  which  the  pumps  would  gener- 
ally work  .so  as  to  get  the  greate.st  efficiency  out  oi 
them.  The  pumps  were  directly  connected  to  the 
mains  fed  from  the  main  pumping  station  and  about 
75  ft.  below  the  level  of  the  reservoir  that  the  main 
station  fed. 

Besides  the  usual  annual  and  daily  fluctuations  in 
head  with  the  added  effect  of  the  draft  of  these  pumps 
on  the  static  head  there  was  the  difference  in  level 
of  two  reservoirs  on  the  main  system  to  be  considered. 
One  of  these  reservoirs  was  only  used  in  case  of  emer- 
gency or  while  cleaning  or  repairing  the  reservoir  gen- 
erally used,  but  as  it  was  60  ft.  lower  in  elevation  and 
two  miles  distant  across  the  city,  and  nearer  the  pump- 
ing station,  it  naturally  produced  considerable  vari- 
ation, and  practically  made  the  problem  of  obtaining 
maximum  efficiency  with  turbine  pumps  under  all 
working  conditions  indeterminate.  The  pumps  as 
built  and  operated  give  a  maximum  efficiency  of  60 
]ier  cent.,  although  under  certain  conditions  the  speci- 
fied efficiency  of  75  per  cent,  is  obtained.  Bids  for 
these  iouT  pumps  in  place  varied  from  $6,000  to 
$6,800. 

The  main  pumps  are  driven  by  750  h.p.  motors, 
the  lower  level  pumps  at  the  booster  station  by  50  h.p 
motors,  and  the  higher  level  by  130  h.p.  motors.  All 
these  pumps  run  at  750  r.p.m. 

.'Ks  stated  before  there  were  in  commission  from 
the  main  pumping  station  three  rising  mains,  30.  20. 
and  18  ins.  in  diameter,  respectively.  They  were  con- 
nected to  the  pumps  in  the  usual  haphazard  way  pre- 
valent in  many  plants  in  this  country.  It  was  decided 
to  build  a  fourth  main  36  ins.  in  diameter  and  about 
equal  to  the  other  three  mains  in  discharging  capa- 
city. Although  nearly  two  miles  of  this  main  had  t<,' 
be  built  to  bring  water  to  the  outskirts  of  the  cit}-. 
along  a  line  already  used  by  the  other  three  mains, 
it  was  decided  to  take  a  slightly  longer  route  away 
from  this  line  to  avoid  the  danger  of  a  bad  blow-out. 
putting  all  the  mains  out  of  commission. 

The  connections  from  the  pumps  were  carried  to  a 
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header  pipe  4  ft.  in  diameter  running  at  right  angles 
and  at  a  lower  elevation  than  these  connecting  pipes. 
Between  each  of  the  old  pipes  and  the  header  d. 
gate  valve  was  placed  and  as  the  new  36-in.  main 
leaves  from  the  end  of  the  header  the  whole  arrange- 
ment proved  very  flexible  in  operation.  On  each  of 
the  mains  was  installed  the  usual  check  and  gate  valve 
besides  the  Venturi  meter  for  measuring  the  discharge. 

Caulking  Data 

Before  laying  the  large  main  to  the  city,  and  other 
mains  throughout  the  city,  tests  were  made  to  ascer- 
tain the  relative  efficienc}-  and  speed  in  making  poured 
joints  and  lead  wool  joints;  also  the  relative  efficiency 
of  joints  caulked  by  pneumatic  hammers  and  by  the 
usual  hand  method. 

It  was  found  that  with  the  pneumatic  hammers  be- 
tween four  and  five  poured  lead  joints  could  be 
caulked  to  every  one  in  which  lead  wool  was  used. 
This  difference  was  due,  generally,  to  the  hammers 
becoming  wedged  in  driving  in  the  lead  wool.  It  was 
also  found  that  the  compression  in  the  caulking  went 
deeper  in  the  poured  than  in  wool  joint,  thus  giving 
greater  density. 

Several  alternate  joints  were  caulked  by  the  pneu- 
matic hammers  and  by  hand  and  this  section  was  grad- 
ually i)ut  under  pressure.  It  was  found  that  every 
joint  caulked  by  hand  commenced  to  leak  slightly  at 
110  lbs.  pressure  but  that  the  pneumatic  caulked  joints 
remained  tight. 

To  carry  the  construction  of  these  mains  through 
quickly  and  efficiently  by  the  city  forces  an  air  com- 
pressor with  pneumatic  caulking  tools  was  purchased. 

'Jlie  city  had  a  small  steam  shovel  with  a  half-yard 
dipper  which  did  the  excavating  and  also  the  lifting  of 
the  pipe  into  the  trench.  A  12-ton  dinky  engine  with 
cars  and  track  was  also  purchased  and  with  this  equip- 
ment (which  also  did  the  back  filling)  as  many  as  15 
36-in.  pipe  were  laid  in  a  day  in  a  trench  which  had 
a  variable  depth  but  always  sufficient  to  give  a  top 
Covering  over  the  pil)e  (jf  5^  ft.  This  large  main  was 
laid  to  grade  with  blowoffs  every  half  mile  to  the  city 
and  having  the  usual  gate  and  relief  valves. 

To  compare  the  relative  speed  of  hand  and  pneu- 
matic caulking,  tests  were  made  with  the  results 
shown  in  the  following: 


18-in.  main.  The  total  cost  of  this  work  including  in- 
take, conduit,  pumping  stations  and  mains  was  $750,- 
000. 
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From  the  above  it  will  be  seen  that  on  the  36-in. 
pipe  the  machine  men  caulked  three  times  as  many 
joints  as  the  hand  men  and  2j^  times  as  rnany  on  the 
30-in.  pil)e.  Due  to  many  local  conditions  entering, 
as,  for  instance,  the  filling  in  of  old  wooden  bridges 
and  the  building  of  concrete  culverts,  which  were 
charged  to  the  cost  of  the  mains  to  the  city,  no  cost 
data  are  given.  The  cost  of  a  length  of  2,157  ft.  of 
24-in.  main  in  the  city,  under  normal  conditions,  with 
a  depth  ranging  from  7  to  9  ft.,  averaged  $1.86  per 
foot. 

The  length  in  feet  of  new  mains  in  this  reconstruc- 
tion comprised:  12,900  ft.  of  36-in.,  13,800  ft.  of  30-in.. 
6,000  ft.  of  24-in.,  4,600  ft.  of  20-in.  and  2,500  ft.  of 


Bank  of  Commerce  Vault  Building, 
Vancouver 

IN  addition  to  the  imposing  premises  at  the  south 
corner  of  Hastings  and  Granville  Streets,  Van- 
couver, in  which  the  main  branch  and  offices  arc 
located,  the  Canadian  Bank  of  Commerce  main- 
tains eight  branch  offices  in  other  parts  of  Vancouvei. 
To  care  for  the  used  ledgers  and  other  records  of  the 
main  office  and  branches,  which  have  to  be  produced 
from  time  to  time,  a  safety  deposit  building  is  now 
under  construction  in  Grandview,  one  block  from  the 
bank's  Commercial  Drive  branch,  in  the  eastern  sec- 
tion of  the  city.     The  building  is  of  reinforced  con- 


Progress  view-Bank  of  Commerce  Vault  Building.  Vancouver. 

Crete  construction,  and  burned  hollow  tile  will  be  used 
extensively  in  the  construction  of  the  walls,  floors 
and   j)artitions. 

The  building,  which  will  be  three  storeys  and  base- 
ment, with  exterior  of  tapestry  brick  and  cut  stone, 
has  been  designed  by  Mr.  V.  D.  Horsburgh,  F.R.I.B..\., 
Toronto,  who  is  represented  in  Vancouver  by  Mr. 
W.  F.  (jardiner.  The  design  of  the  reinforced  con- 
crete is  by  Mr.  P.  Brown,  A.M.I.C.E.  Messrs.  Baynes 
&  Horie,  Vancouver,  are  the  contractors. 


New  Apparatus  for   Determining   Fineness 
of  Cement 

TllREl'^  years'  experiments,  intended  t(j  produce 
a  means  of  determining  the  exact  fineness  of 
cement,  have  resulted,  at  the  U.  S.  Bureau  of 
Standards,  in  the  developing  of  an  apparatus 
which  is  effective  for  this  purpose.  In  the  manufac- 
ture of  Portland  cement,  claj'  or  shale  and  limestone 
are  ground  together  and  "burned"  in  rotary  kilns.  The 
cement  comes  from  the  kilns  in  the  form  of  hard, 
l)lack,  semivitreous  lumps,  or  "clinker."  When  pul- 
xerised,  this  clinker  becomes  a  greyish  powder,  which 
is  the  familiar  article  of  commerce  employed  for  a 
great  variety  of  purposes  in  practically  every  type  of 
building  construction. 

It  has  long  been  known  that  the  fineness  to  which 
the  cement  is  ground  is  one  of  its  most  important 
characteristics,  and  consequently  specifications  require 
that  75  per  cent,  or  more  of  commercial  cement  shall 
pass  through  a  No.  200  sieve,  which  has  40,000  open- 
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inj4s  ])er  .s(|iiarc  inch.  This  is  the  ])ractical  limit  ol 
incchanical  sieves  in  respect  to  tineness. 

it  is  very  im|)()rtant  to  have  some  means  of  meas- 
uriiij;  directly  the  entire  state  of  siilj-division  of  ce- 
ment; in  other  words,  to  discover  just  what  percent- 
aj(e  of  the  material  is  made  up  of  particles  of  certain 
(klinite  sizes.  If  such  a  division  can  he  made,  it 
should  l)c  i)()ssil)le  nt)t  only  to  compare  the  efficiency 
(if  (liiTerent  f;rindcrs,  hut  also  tf)  determine  what  de- 
f,free  of  fineness  must  he  attained  hefore  the  cement 
becomes  "hydraulically  active" — that  is,  capahle  of 
(omhining  with  water  to  form  the  hindiiif^;  material 
in  mortar  and  concrete. 

The  apparatus  devised  by  the  Bureau  of  Standards 
consists  of  a  vertical  brass  i)ipc  about  3  in.  in  diameter 
and  5  ft.  loufj',  at  the  lower  end  f)f  which  is  attached 
a  j^lass  bulb,  in  which  the  cement  to  be  tested  is 
l)laced.  Air  at  constant  pressure  is  blown  into  the 
cement  through  a  glass  tube  or  nozzle  in  the  side  of 
the  bulb,  and  as  the  air  can  escape  only  through  the 
vertical  stack,  it  carries  with  it  the  cement  dust, 
which  is  caught  in  a  flannel  hood  surmounting  the 
stack.     The  air-flow  in  tlic  stack  is  very  uniform,  and 


in  a  short  time  all  the  dust  will  be  removed  from  the 
cement,  leaving  a  granular  residue  in  the  glass  bulb. 
Tliis  residue  is  weighed,  and  the  amount  of  dust  is 
determined  by  subtracting  the  weight  of  the  residue 
from  that  of  the  original  sample  of  cement.  I>i<Tercnt 
grades  are  obtained  l)y  using  diflfcrcnt-sizcd  nozzles. 
and  tlius  a  number  of  separations  can  be  ma«lc  in  the 
very  fine  portion  of  the  cement.  With  the  aid  of  the 
microscope  the  size  of  the  largest  particles  in  any 
given  separation  can  be  readily  determined,  and  in 
this  manner  the  apparatus  is  standardized  without 
reference  to  the  size  of  the  nozzles  and  other  parts  of 
Ihe  ai)paratus  f)r  the  air-pressure  used. 

It  is  found  that  the  cement  "flour" — that  is.  the 
()ortion  of  cement  which  contains  no  perceptible  grit 
when  rubbed  between  the  fingers — consists  of  par- 
ticles less  than  0.007  in.  in  diameter.  The  apparatus 
is  called  the  air  analyzer,  and  may  be  used  for  separ- 
ating and  grading  hard-grained  materials,  such  as 
ground  cjuartz,  emery,  and  other  abrasives.  The  air 
analyzer  in  modified  form  is  also  capable  of  separating 
man\-  other  powders — for  e.xample.  paint  i)igments. 
l)lastcrs,  clays,  and  similar  materials. 


Modern  School  Building  at  Vancouver  B.  C. 


IN  the  October  20,  1915,  issue  of  this  journal  there 
appeared  a  description  of  the  Strathcona  School, 
Vanccmver,  B.  C.     We  now  present  another  de- 
sign which  has  been  carried  out  in  the  erection 
of  the  Beaconslield  Scho(jl. 

The  contract  for  the  buiUling  was  let  to  the  British 
C"olunibia  (jranitoid  Contracting  Company,  Limited, 
for  $58,275,  this  figure  having  been  exceeded  only  to 
the  amount  of  $39.60  for  extras.  The  cement  trim- 
mings and  (lark  red  facing  brick  make  a  striking  color 
combination,  the  ctTect  being  heightened  by  the  slate 
roof  and  window  trim.  The  building  contains  eight 
class-rooms,    two    domestic    science    rooms,    library, 


Principal's  room,  male  and  female  teachers'  rooms 
with  full  accommodation,  and  medical  officer's  room. 

A  separate  contract  for  the  heating  and  ventilat- 
ing plant  (Plenum  System)  was  let  to  the  Canadian 
(ieneral  Fire  Extinguisher  Comjjany,  Limited,  Van- 
couver, for  the  sum  of  $10,000,  and  fm  the  advice  of 
the  Board's  heating  engineer,  Wni.  Leek,  an  aux- 
iliary electrical  plant  was  installed  at  a  cost  of  $4,46f). 
This  permits  closing  down  the  steam  plant  throughout 
the  summer  months. 

A  complete  system  f)f  inter-communicating  tele- 
phone service  has  been  installed. 

Provision  has  been   matle  in   the  arrangement  of 
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all  necessary  pipes,  etc.,  with  a  view  to  the  enlarge- 
ment of  the  building.  A  concise  key  plan  shows  the 
position  of  all  pipes,  both  underground  and  on  each 
floor. 

A  temporary  partition  divides  the  basement  into 
two  sections,  having  separate  entrances  for  boys  and 
girls.  This  partition  can  be  removed  in  the  event  of 
an  extension  being  added. 

The  following  sub-contractors  supplied  material 
for  the  building:  J.  Wartman,  plastering;  Orr  Bros., 
plumbing;  Cedar  Cove  Sash  &  Door  Company,  interior 


trim  and  cabinet  work;  B.  C.  Sheet  Metal  Works, 
sheetmetal  work ;  E.  A.  Lee  &  Company,  painting  and 
decorating ;  Pacific  Glass  Company,  plain  glazing ; 
British  Canadian  Glass  Company,  ornamental  win- 
dow ;  Martin,  Finlayson  &  Mather,  hardware ;  Ne 
Page-McKinney,  electric  work ;  Continental  Marble 
Company,  terrazzo  floors  and  tile  work ;  Dominion 
Iron  Works,  ornamental  iron  work ;  Raecolith  Floor- 
ing Company,  composition  floors,  halls  and  stairs ; 
Tuec  Vacuum  Cleaning  Company,  vacuum  cleaning 
system ;  Fess  System  of  Canada,  oil  burning  plant. 


Setting  Out  Arches 


IT  is  a  common  occurrence  to  see  what  would 
otherwise  be  a  piece  of  good  brickwork  marred 
by  the  unsymmetrical  manner  in  which  the 
arches  to  the  several  door  and  window  openings 
have  been  arranged ;  and  where  bricks  of  a  different 
colour  from  the  surrounding  work  have  been  employed 
in  turning  the  arches,  the  bad  appearance  is  generally 
intensified. 

This  want  of  symmetry,  which  is  confined  to  arches 
of  the  segmental  description,  is  generally  attributable 
to  lack  of  system  in  planning  and  setting  out,  and 
nothing  looks  worse  than  to  see  the  skewbacks  cut  at 
all  sorts  of  angles  with  the  horizontal  and  vertical 
lines  of  the  brickwork. 

Fig.   1    shows   an   example   of  arches   arranged   in 


haphazard  fashion,  while  Fig.  2  shows  the  same  open- 
ings arched  over  proportionately,  both  as  to  curvature 
and  rise,  and  the  skewbacks  are  all  cut  to  the  same 
angle  and  to  the  same  mould. 

The  correct  manner  of  setting  out  is  shown  in  Fig. 
3.  First  draw  the  centre  line  A  B,  and  at  right  angles 
to  this  draw  B  C,  and  on  this  line  mark  off  from  B 
half  the  span  of  all  the  openings,  and  having  fixed 
the  rise  of  the  widest  opening,  find  the  radius  for 
striking  the  arch,  by  the  formula 
y2  span  X   Yi  span 

-|-  rise  ^  diameter,  which,  divided 

rise 
by  2,  gives  the  required  measurement. 

For  example,  the  widest  opening  shown  among  the 


,       .             ',  ■   ,1  Width  Of 
.       .,'     a"i 'y,\      UfENlNtiS 

Fig,  1.— Arches  arranged  without  system.    Fig.  2.— Arches  arranged  systematically.    Fig.  3.— Methods  of  setting  out. 
Fig.  4.— Slcewback  moved.    Fig.  5.    Method  of  using  mouid. 
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various  widths  of  openings  at  D  in  l*'ijf.  3  is  3  feet  6 
inches,  and  the  rise  being  lYz  inches,  then  the  half 
span  is  equal  to  21  inches;  therefore 
oi   X  21 

■—  =  176  2/5  +  2H  =  178  9/10  -^  2  =  mYi  in. 

2Y 
(approximately)  =  7  ft.  SYz  in.,  the  radius  required. 
I'Vom  H  as  centre,  with  this  radius,  draw  the  .soffit 
curve,  and  from  the  point  where  this  arc  intersects 
a  line  drawn  from  C,  and  parallel  with  the  centre  line 
.'\H,  draw  a  line  from  15  to  I),  and  continue  it  ])asl 
the  latter  point  to  represent  the  skewback. 

rarallcl  with  the  centre  line,  draw  other  lines  from 
IC,  1'",  and  G,  until  they  intersect  with  the  skewback 
lineB  D  in  E',  F',  and  G';  then  Ji  E',  B  F'  and  H 
G'  are  the  radii  of  the  other  openings ;  the  remainder 
of  the  setting  out  is  as  usual. 

.\  skewback  mould,  or  bevel,  is  made  out  of  fs-in. 
wood,  with  a  narrow  fillet  nailed  on  each  side  to  ht 
the  edge  of  the  jambs  so  as  to  be  reversible.  I"ig.  4 
shows  front  and  side  elevations  of  this  mould,  and  Fig. 
.^  shows  the  method  of  using  it. 

The  bricks  which  are  to  be  cut  to  form  the  .skew- 
back  are  laid  in  their  places  dry,  the  mould  is  aiiplied. 
and  the  bricks  are  marked  across  with  the  i)oiiU  of  a 
trowel. 


Tl  1 1'2  largest  municipal  office  building  in  the 
world  is  the  new  Municipal  Building  of  New 
"^'ork  City.  According  to  the  report  of  Bor- 
ough President  Marks,  the  building  contains 
about  one  thousand  offices,  which  are  occupied  by  over 
4,200  city  officers  and  empkjyces.  The  force  employed 
for  cleaning,  maintaining  and  operating  the  building 
is  under  the  8-hr.  law  and  other  restrictions,  which 
make  it  difficult  to  secure  economy.  Nevertheless,  the 
pstimated  annual  cost  for  daily  cleaning,  watching  and 
attendance  for  1915  is  only  11.9c.  per  sq.  ft.  There  is 
in  the  entire  building  830,000  sq.  ft.  of  floor  area.  The 
estimated  total  cost  of  operation  and  maintenance  for 
1''15,  including  heating,  lighting  and  elevator  service, 
is  29fjc.  ])er  sq.  ft.  of  iloor  area  and  49c.  per  sq.  ft.  of 
office  area. 


A  |)avcmcnt  of  2  x  4-in.  timbers  is  the  unique  fea- 
ture of  an  automobile  speedway  recently  completed 
near  the  city  of  Chicago.  The  track,  which  is  at  May- 
wood,  111.,  is  two  miles  long,  and  consists  of  two  par- 
allel straight  sections  connected  by  curves  at  the  ends. 
'I"he  track  is  about  65  ft.  wide  on  the  tangents  and  75 
ft.  on  the  turns,  which  are  banked  to  a  maximum  of 
25  ft.  The  track  is  supi)ortcd  on  timber  trestling,  the 
track  proper  resting  on  2  x  12-in.  joists.  The  flooring 
or  i)avement  consists  of  2  x  4-in.  tamarack  timbers, 
jilaced  on  edge  longitudinally  of  the  course.  The 
timbers  are  about  16  ft.  in  length  and  lap  about  2  ft. 
at  the  ends  and  are  spiked  together  at  intervals. 


.Ml  bent  bars  shown  in  reinforced  concrete  draw- 
ings should  be  given  some  reference  mark,  which 
should  consist  of  capital  letters  and  numerals,  or  nu- 
merals only.  The  following  scheme  is  suggested  :  l-'or 
the  first  jV^-in.  bent  bar  mark  it  300.  the  second  301, 
and  .so  on,  mark  the  first  Yi-m.  bent  bar  400.  and  so 
on.  For  -^-in.  bent  bars  use  500,  -^^-in.  use  600.  and 
so  on.  The  hundredth  figure  will  indicate  at  once 
whether  the  bar  is  a  ->s-in.  bar  or  a  ">i-in.  bar;  thus 
703  would  indicate  that  "ji-in.  bars  are  to  be  bent  and 
lirobably  it  is  the  fourth  in  the  series  of  J-^-in,  bars 
liavinir  difiercnt  bends. 


Personal  Mention 

Mr.  I'Vank  Chappell,  Town  Engineer  of  Oshawa,  lu* 
reslKHcd  his  appointment  to  accept  a  position  with  tnc  Me- 
LauKhlin   Motor  Company. 

F.  L.  Fcllowes,  City  EnKinccr  of  N'ancouvcr,  B.  C.,  has 
been  making  steady  recovery  from  the  illness  which  neces- 
sitated his  absence  from  the  City  Hall  for  some  little  time 
recently. 

William  Snider,  the  first  Commissioner  of  Koads  in 
British  Columbia,  died  last  week  at  his  home  in  Vancouver. 
The  late  Mr.  Snider  was  born  near  .\urora,  Ont..  seventy- 
five  years  ago. 

.■\  former  member  of  the  Port  Arthur  City  KngineerinR 
staff,  Mr.  T.  Pritchard,  died  at  his  home  in  Twickenham, 
London,  England,  last  month  after  a  few  days'  illness  from 
pneumonia.  The  late  Mr.  Pritchard,  whose  wife  and  family 
reside  at  Port  Arthur,  was  in  his  fifty-third  year.  He  was 
regarded  as  one  of  the  best  qualified  hydraulic  experts  in 
Eastern    Canada. 

Pro  Patria 

LIEUT.  JOHN  K.  GRANT,  of  the  Royal  Engineers. 
was  born  at  Chesley,  Ont..  and  was  educated  at 
Queen's  University,  from  which  in  190.T  he  gradu- 
ated with  the  degree  of  B.Sc.  He  adopted  struc- 
tural steel  designing  as  his  specialty,  and  became  identified 
in  turn  with  the  Hamilton  Bridge  Company,  the  Canadian 
Bridge  Company,  and  the  .■\mcrican  Bridge  Company.  In 
February,  1911.  he  went  to  Vancouver.  B.  C,  as  partner 
in  the  firm  of  Cartwright.  Matheson  &  Company,  in  charge 


Lieut.  John  K.  Grant. 

of  bridge  and  structural  steel  work.  While  with  this  firm 
he  designed  the  steel  work  of  many  large  buildings  and 
several  bridges  in  Vancouver  and  Victoria.  Of  the  bridges, 
mention  may  be  made  of  the  320-ft.  span  suspension  bridge 
over  the  Kootenay  River  at  Brilliant,  B.  C.  The  bridge  was 
built  under  Mr.  Grant's  supervision  for  the  Doukhobour 
Society,  which  supplied  all  the  labour  required  in  its  erec- 
tion. Soon  after  the  war  broke  out  Mr.  Grant  went  to  Eng- 
land and  oflfered  his  services  to  the  Royal  Engineers,  with 
whom  he  obtained  a  commission.  He  spent  some  months 
at  home,  and  went  on  active  service  "somewhere  in  France" 
in  due  course.  While  in  V^ancouver  Mr.  Grant  took  an 
active  interest  in  the  N'ancouvcr  Branch  of  the  Canadian 
Society  of  Civil  Engineers,  of  which  he  was  Secretary  the 
year  previous  to  his  departure.     Mr.  Grant  is  a  Member  ot 
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the  Canadian  Society  of  Civil  Engineers,  and  an  Associate 
Member  of  the  American   Society  of  Civil   Engineers. 

Mr.  A.  J.  Gayfer  has  been  appointed  Division  Engineer 
of  the  Lake  Superior  district  of  the  Canadian  Northern 
Railway,  with  office  at  Capreol,  Ont. 

Mr.  G.  P.  MacLaren  has  been  appointed  Division  En- 
gineer of  the  Toronto  district  of  the  Canadian  Northern 
Railway,  with  headquarters  at  Rosedale. 

Mr.  J.  D.  Evans,  formerly  Division  Engineer  for  the 
Canadian  Northern  Railway  at  Trenton,  Ont.,  has  been  ap- 
pointed Supervisor  of  Bridges  and  Buildings. 

The  following  officers  were  elected  at  the  annual  meet- 
ing of  the  Saskatchewan  Architects'  Association  held  re- 
cently in  Regina:  President,  W.  G.  Van  Egmond,  Regina; 
First  Vice-President,  R.  M.  Thompson,  Saskatoon;  Second 
Vice-President,  A.  G.  Creighton,  Prince  Albert;  Secretary- 
Treasurer,  F.  W.  Knight,  Regina.  Members  of  the  Exec- 
utive Committee:  Prof.  A.  R.  Greig,  Saskatoon;  R.  G.  Bun- 
yard,  Moose  Jaw;  and  H.  Cooper,  Saskatoon.  Examining 
Board:  Prof.  A.  R.  Greig,  Saskatoon;  A.  G.  Creighton,  Prince 
Albert;  W.  G.  Van  Egmond,  Regina;  H.  Cooper,  Saskatoon; 
and   R.    M.   Thompson,   Saskatoon. 


Book  Reviews 

Elements  of  Highway  Engineering,  by  Arthur  H.  Blan- 
chard,  C.E.,  Professor  in  Charge  of  the  Graduate  Course  in 
Highway  Engineering  in  Columbia  University.  Published 
by  John  Wiley  &  Sons,  Inc.,  New  York  City. — This  book 
has  been  prepared  as  a  manual  of  highway  engineering,  de- 
signed to  cover  the  requirements  of  a  six-months'  course. 
The  author  is  well  known  as  one  of  the  most  prominent 
highway  engineers  in  the  United  States.  For  years  he  has 
contributed  to  the  leading  technical  journals.  Each  chapter 
of  the  book  has  been  written  with  a  view  to  emphasizing  the 
fundamental  principles  which  have  been  evolved  from  past 
experience  as  well  as  from  the  modern  practice  of  highway 
engineering  which,  as  a  science  and  an  art,  is  rapidly  de- 
veloping in  the  fields  of  economics,  administration,  legisla- 
tion, materials,  and  methods.  Specifications,  per  se,  examples 
of  construction,  and  detailed  cost  data  have  been  omitted,  as 
such  material  is  not  considered  essential  to  a  broad  general 
knowledge  of  the  science  of  highway  engineering.  The  text 
of  the  chapters,  occupying  450  pages,  has  been  profusely 
illustrated  with  202  figures,  equivalent  in  space  to  85  pages. 

Irrigation  Practice  and  Engineering;  Vol.  1,  Use  of 
Irrigation  Water  and  Irrigation  Practice;  by  B.  A.  Etche- 
verry,  head  of  the  Department  of  Irrigation  in  the  Univer- 
sity of  California.  Published  by  the  McGraw-Hill  Book 
Company,  Inc.,  New  York  City.  Price  $2.00  net. — In  this 
book  the  author  has  endeavoured  to  meet  the  requirements 
of  engineers  engaged  in  irrigation  work  and  of  managers 
and  superintendents  of  irrigation  systems.  Chapters  1  and 
2  deal  with  the  relation  of  soil  moisture  to  plant  growth,  and 
the  disposal  of  irrigation  water  applied  to  the  soil.  Chap- 
ters 3  and  4  present  the  best  available  information  and  re- 
sults, obtained  by  investigations,  experiments,  and  measure- 
ments on  the  quantity  of  irrigation  water  and  the  time  of 
application  to  give  the  most  economic  use  of  water  in  the 
production  of  crops.  Chapter  5,  on  the  duty  of  water,  de- 
fines the  units  of  measurement  of  irrigation  water,  and  pre- 
sents the  water  consumption  in  typical  irrigated  districts 
and  on  several  projects  in  each  of  the  arid  States.  Chapter 
6  describes  the  methods  of  preparing  land  for  irrigation  and 
the  methods  of  applying  water  to  the  land.  In  Chapter  7, 
on  farm  ditches  and  structures,  the  author  has  attempted  to 
confine  himself  to  ditches  and  structures  used  for  the  con- 
veyance and  distribution  of  water  on  the  farm  as  different 
from    those    pertaining   to    the    distribution    system    of   the 


project  which  conveys  and  delivers  the  water  to  each  farm. 
Chapter  8  deals  with  small  pumping  plants,  and  is  limited 
to  a  consideration  of  the  types  of  installation,  the  conditions 
for  which  each  type  is  best  adapted,  the  cost  of  installation, 
and  the  annual  cost  of  operation  and  maintenance.  The 
main  part  of  the  book,  to  which  this  volume  is  introductory, 
considers  in  greater  detail  than  has  heretofore  been  done  in 
books  on  irrigation  engineering  the  principles  of  design  of 
canals,  and  structures  pertaining  to  an  irrigation  system. 
To  make  the  book  of  greater  value  as  a  reference  book  for 
practising  engineers,  each  type  of  structure  is  illustrated  by 
well-selected  examples,  accompanied  in  many  cases  by  cost 
data,  and  methods  of  construction  of  special  value  in  irriga- 
tion work  are  described. 


Mainly  Constructional 

■  East  and  West— From  Coast  to  Coast 


A  laboratory  for  testing  building  materials  has  been 
installed  in  the  department  of  the  Toronto  City  Architect, 
Mr.  W.  W.  Pearse. 

The  Renown  Engine  and  Machine  Company  is  a  new 
Montreal  concern  organized  by  L.  H.  Boyd,  A.  R.  Johnson, 
and  other  local  men,  with  a  capital  stock  of  $50,000. 

The  Ladies'  Board  of  the  Western  Hospital,  Toronto, 
are  planning  to  raise  $100,000  for  the  erection  of  a  memorial 
building  to  be  known  as  the  Edith  Cavell  Nurses  Home. 

The  Lachance  Nut  Lock  Company,  Limited,  Montreal, 
Que.,  has  been  incorporated  with  a  capital  of  $300,000.  The 
incorporators  include  J.  A.  Bilodeau  and  J.  E.  Moranville, 
both   of   Montreal. 

A  report  submitted  to  the  Board  of  Control  -at  Lon- 
don, Ont.,  last  week  by  the  City  Engineer,  Mr.  H.  A.  Brazier, 
showed  that  the  expenditure  on  local  improvements  this 
year  had  been  $147,175. 

"How  High  Explosive  Shells  Are  Made"  was  the  subject 
of  a  smoker  talk  by  Mr.  S.  B.  Chadsey,  B.A.Sc,  on  the 
evening  of  the  29th  ult.  at  the  headquarters  of  the  Engineers' 
Club  of  Toronto. 

The  Neely  Rotary  Engine  Company  of  Canada,  Lim- 
ited, has  been  incorporated  by  W.  F.  Neely,  John  Whitfield, 
and  others,  of  Toronto.  The  capital  stock  is  $200,000.  The 
head  office  will   be  in  Toronto. 

The  contract  for  the  Ste.  Agathe  des  Monts,  P.  Q.,  sew- 
age system  has  been  awarded  to  Mr.  Leon  Beauchamp,  of 
Ste.  Agathe  des  Monts,  at  $70,000.  The  engineers  are 
Messrs.    Ouimet    &    Lesage,    Montreal. 

The  Canadian  Gahagan  Construction  Company,  Limit- 
ed, capitalized  at  $100,000,  has  been  incorporated  with  head 
office  at  Toronto.  The  incorporators  include  J.  S.  Denison, 
F.   J.   Foley,   and   others,   of  Toronto. 

The  Robert  Hicks  Company,  Limited,  Peterborough,  Ont., 
capitalized  at  $50,000,  has  been  incorporated  by  Robert 
Hicks  and  others  of  Peterborough  to  manufacture  and  deal 
in  building  supplies  and  carry  on  a  contracting  business. 

Montreal  is  the  head  office  of  the  newly  organized  Pre- 
mier Granite  and  Sand  Company,  Limited,  which  is  capital- 1 
ized   at   $75,000.     The   incorporators   are   Thomas   Scott,   of 
Notre  Dame  de  Grace,  J.   E.   Moranville,  J.  J.  Trickey,  and 
others,   of   Montreal. 

Part  of  the  new  hydro-electric  plant  of  the  Laurentide 
Company,  Grand'Mere,  is  now  in  operation,  and  men  are 
engaged  in  day  and  night  shifts  completing  the  work.  The 
plant  will  develop   125,000  h.p.,  the  main  portion  of  which 
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will  be  sold  fo  a  new  company,  the  Laurcntide  Power  Com- 
pany, which  has  a  capital  of  ten  million  dollars. 

John  Miller  &  Son,  contractors,  Toronto,  have  obtained 
judgment  for  $517,  and  costs  amounting  to  $544,  in  a  suit 
against  the  trustees  of  the  Port  Credit  Methodist  Church. 
The  trustees  counterclaimcd  $2,773,  the  difference  between 
the  estimated  cost  of  $4,500  and  the  actual  cost  of  $7,273. 

The  Sarnia  Metal  Products  Company  has  received  from 
the  British  Government  a  war  contract  which  amounts  to 
a  large  figure,  and  which  will  keep  the  plant  working  day 
and  night  from  now  until  next  July.  New  machinery  to  the 
value  of  $37,000  has  been  purchased,  and  as  soon  as  it  is 
installed  work  will  be  carried  on  continuously.  The  con- 
tract is  for  parts  of  shells. 

Missisquoi  Marbles,  Limited,  New  Birks  Building,  Mon- 
treal, have  nearly  completed  the  marble  dadoes,  floors  and 
counters  for  the  new  Stanford  Market,  Mansfield  Street, 
Montreal,  and  are  about  to  commence  work  on  a  contract 
for  the  St.  Denis  Theatre,  Montreal,  where  the  company's 
product  is  to  be  used  throughout  the  building.  Missisquoi 
marble  is  also  being  set  in  the  corridors,  stairs,  floors,  and 
toilets  of  the  new  Customs   Building,  Ottawa. 

According  to  a  Vancouver  despatch,  Messrs.  Foley 
Bros.,  Welch  &  Stewart  are  to  be  sued  by  Messrs.  Mc- 
Ilwee  &  Sons  for  $800,000  damages  for  the  cancellation  of 
their  contract  to  bore  the  pioneer  and  centre  heading  tun- 
nels at  Rogers  Pass.  It  is  stated  that  the  rock,  instead  of 
getting  harder,  has  become  softer  as  the  gangs  have  got 
further  into  the  mountain.  The  $800,000  is  for  lost  profits 
and  bonus,  the  bore  having  proved  to  be  much  easier  than 
was  anticipated. 

At  Regina,  Wells  Brothers  Company,  Chicago,  have 
already  begun  work  on  the  footings  for  a  second  ware- 
house to  be  the  same  size  and  character  as  the  Robert  Simp- 
son building  now  nearing  completion.  It  is  not  intended 
to  erE?ct  a  second  building  immediately,  but  ample  provision 
is  made  to  have  it  ready  as  soon  as  the  requirements  of 
business  justify  it.  Wells  Bros.  Company  have  250  men 
working  on  the  present  building,  and  sub-contractors  have 
an  additional  twenty-five  men   engaged. 

The  Council  of  the  Montreal  Board  of  Trade  have  en- 
dorsed the  request  of  the  Canadian  Society  of  Civil  En- 
gineers that  the  city  obtain  a  report  from  an  independent 
board  of  engineers  on  the  aqueduct  project.  The  chief  .ib- 
jection  is  to  the  construction  of  a  hydro-electric  plant,  the 
cost  of  which  is  uncertain  and  the  economic  value,  to  say 
the  least,  problematical.  Some  experts  are  of  opinion  that 
it  will  prove  a  great  burden  to  the  city,  and  before  the  ex- 
penditure of  further  money,  it  is  asked  that  the  whole  plan 
lie  investigated. 

The  development  and  construction  of  the  hydro-electric 
plant  of  the  Cedars  Rapids  Power  and  Manufacturing  Com- 
pany is  to  be  the  subject  of  papers  to  be  read  at  the  meet- 
ings of  the  Canadian  Society  of  Civil  Engineers,  Montreal. 
The  first  paper,  by  Mr.  Henry  Holgate,  on  the  general  fea- 
tures of  the  project,  was  read  at  the  meeting  of  the  Society 
on  Thursday  last.  Mr.  Julian  C.  Smith,  vice-president  of 
the  Shawinigan  Company,  and  Mr.  R.  M.  Wilson,  electrical 
engineer  of  the  Montreal  Light,  Heat  and  Power  Company, 
will   contribute   the  other  papers. 

A  new  company  has  been  organized  in  Montreal  for 
the  manufacture  of  steel  products  on  an  extensive  scale, 
including  shells,  which  will  be  known  under  the  firm  name 
of  the  Standard  Steel  Company,  Limited.  The  president  is 
Mr.  E.  G.  Jackson,  vice-president.  Mr.  F.  E.  Smith,  and  the 
secretary-treasurer  Mr.  J.  W.  Waddell.'  The  head  oflfices 
are  at  1025  Transportation  Building,  and  the  works  will  be 
at  the  corner  of  Atlantic  Avenue  and  Hutchison  Street.  The 
company  are  commencing  operations  in  a  building  already 


in  existence,  and  an  extension  is  contemplated  probably  at 
an   early  date. 

Some  of  the  directors  of  the  Montreal  Builders'  Ex- 
change recently  met  Mr.  Churchill,  of  the  Canadian  Credit 
Men's  Association,  who  suggested  co-operation  in  securing 
more  uniformity  in  the  commercial  laws  of  the  province  of 
Quebec.  Mr.  Churchill  complained  of  the  delay  in  the  de- 
cision of  cases  and  of  certain  laws  which  were  oppressive 
to  traders.  He  was  in  favour  of  commercial  courts,  with 
judges  conversant  with  commercial  law  and  business  train- 
ing. The  Association  is  trying  to  form  a  large  committee, 
and  the  Exchange  committee  are  in  favour  of  being  repre- 
sented thereon. 

An  enthusiastic  recruiting  meeting  was  held  in  the 
Montreal  Builders'  Exchange,  on  October  27,  under  the 
presidency  of  Mr.  John  Quinlan.  Speeches  were  made  by 
Controller  Ainey,  Mr.  R.  J.  Younge  and  Captain  Brown  of 
the  Citizens'  Recruiting  Association,  besides  members  of  the 
association.  "Before  you  go  on  with  what  has  been  your 
daily  work,"  said  Captain  Brown,  "before  you  begin  again 
to  spend  your  money  and  your  time  on  your  building  busi- 
ness, stop  and  ask  whether  your  first  job  to  be  cleaned  out 
of  the  way,  so  that  you  may  do  your  business  in  peace  and 
comfort,  is  not  to  give  your  time,  as  well  as  your  money, 
to  the  ending  of  this  horror  of  war."  Mr.  William  Ramsay, 
in  proposing  a  vote  of  thanks  to  the  speakers,  and  Mr.  R. 
J.  McCauley,  in  seconding  the  motion,  offered  the  recruiting 
association  every  facility  to  approach  all  their  employees 
and  every  assistance  in  the  work.  Mr.  William  Hood,  a 
former  president  of  the  Exchange,  said  he  felt  sure  that 
many  of  those  present  were  prepared  to  make  their  business 
a  secondary  consideration  during  the  period  of  the  war. 
Speaking  along  similar  lines,  Mr.  W.  E.  Potter  said  that  of 
the  small  staff  employed  by  him,  five  had  enlisted  for  active 
service.  • 


From  the  Ball  Engine  Company  we  have  received  a 
copy  of  their  Bulletin  S-12,  devoted  to  Erie  Revolving 
Shovels.  This  bulletin  is  a  revised  and  enlarged  edition  of 
Bulletin  S-10.  It  is  augmented  by  a  description  of  the  Erie 
handling  sewer  trench  work,  the  machine  being  equipped 
with  a  32-ft.  locomotive  crane  type  boom  for  handling  clam 
shell  buckets.  This  equipment  has  proved  very  satisfactory 
for  this  special  class  of  work. 


In  the  article  "Highway  Improvement  in  Quebec."  pub- 
lished in  our  issue  of  October  27.  mention  might  have  been 
made  of  the  fact  that  the  laying  of  five  and  one-quarter 
miles  of  Rocmac  road  on  the  Montreal-Quebec  Highway 
between  Yamachiche  and  Louiseville  had  just  been  com- 
pleted by  G.  Michaud,  contractor,  of  Three  Rivers,  Que. 
Last  year  Mr.  Michaud  put  down  52,000  square  yards  of 
Rocmac  in  Three  Rivers.  This  year  these  streets  are  in 
perfect  condition. 


Clay  Products  Men  Meet  in  Toronto 

ANNOUNCEMENT  is  made  that  the  Fourteenth 
Annual  Convention  of  the  Canadian  National  Clay 
Products  Association  will  be  held  at  the  King 
Edward  Hotel,  Toronto.  January  18th  to  20th 
next.  The  President  of  this  Association  is  Mr.  J.  Edward 
Frid,  of  Hamilton,  and  the  Secretary  is  Mr.  Gordon  C 
Keith,  of  32  Colborne  Street,  Toronto.  A  cordial  invita- 
tion is  extended  to  all  clay  products  men  to  be  present  at 
the  meeting.  It  is  hoped  and  expected  this  convention  will 
be  the  largest  in  the  history  of  the  .\ssociation.  With  this 
in  view  the  Executive  and  Entertainment  Committee  have 
arranged  an  excellent  programme  of  addresses,  papers,  dis- 
cussions, and  social  functions. 


News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Brockville,  Ont. 

The  Town  Council  have  decided  to  lay 
tarvia  roadways  on  a  number  of  streets. 
Work  will  be  done  by  day  labor  under 
supervision  of  the  Engineer,  G.  H.  Bry- 
son.     Approximate  cost,  $14,000. 

Esquimalt,  B.  C. 

The  Municipal  Council  are  making 
property  arrangements  preparatory  to 
the  construction  of  sewers  in  the  Fourth 
Section.  Tenders  will  be  called  later. 
Engineer,  C.  A.  Toflf,  211  Pemberton 
Block.   Victoria. 

London,  Ont. 

Work  is  about  to  start  on  the  con- 
struction of  a  10-inch  watermain  on  Car- 
ling  Street  for  the   City  Council. 

The  City  Council  have  decided  to  lay 
an  asphalt  pavement  on  Rectory  Street. 
Work  will  commence  as  soon  as  pos- 
sible.    Engineer,   H.   A.    Brazier. 

The  Utilities  Commission  contemplate 
laying  piping  to  additional  wells  and 
springs  and  the  installation  of  pumps  in 
order  to  extend  the  water  collecting  sys- 
tem.     City   Clerk,   S.    Baker. 

Tenders  will  be  received  until'  10  a.m.. 
November  12th,  by  the  City  Clerk,  S. 
Baker,  for  the  construction  of  about 
."),000  feet  of  sanitary  sewer,  8  in. -12  in. 
Plans  at  office  of  the  Engineer,  H.  .\. 
Brazier. 

Petrolia,  Ont. 

Plans  are  licing  prepared  by  Willis 
Chipman,  Mail  Building,  Toronto,  for  a 
new  sewer  to  replace  the  outlets  which 
have  collapsed.  Town  Clerk,  J.  Mc- 
Hattie. 

Saanich,  B.  C. 

Work  will  start  sho'-tly  on  the  con- 
struction of  sidewalks  in  the  Gorge  Dis- 
trict for  the  Municipality.  Engineer,  D. 
W.  Johnston,  Royal  Oak. 

Stratford,  Ont. 

The  City  Council  intend  to  lay  sewers 
on  Front  and  High  Streets  and  on  Rail- 
way Avenue  by  day  labor.  Engineer,  A. 
B.   Manson. 

Toronto.  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  November  23rd  for  the  con- 
struction of  sewers  on  ten  streets. 
Plans  and  specifications  at  office  of  the 
Works  Department,  City  Hall. 

CONTRACTS  AWARDED 

Leamington,  Ont. 

The  Town  Council  have  awarded  the 
contract  for  the  construction  of  a  sewer 
on  Talbot  Street  to  Commissioner  of 
Works   A.    Smith. 

London.  Ont. 

The  contract  for  laying  an  asphalt 
pavement  on  Ardavan  Place  for  the  City 
Council   has   been    let   to    the    Standard 


Paving  Company,  Central  Chambers,  Ot- 
tawa. 

Toronto,  Ont. 

The  Board  of  Control  have  let  the  con- 
tract for  the  supply  and  installation  of 
stop  valves  and  other  mechanism  at  the 
Main  pumping  station  to  Drummond 
McCall  &  Company,  373  Front  Street  E., 
at  $9,530. 


Railroads,  Bridges  and  Wharves 

Alberta  Province 

The  Grand  Trunk  Railway  Company, 
Montreal,  have  been  authorized  to  con- 
struct a  railway  spur  for  the  Great  West 
Coal  Company,  Ltd.,  in  the  N.  E.  quar- 
ter of  Section  6  and  the  S.  E.  quarter 
of  Section  7-53-23,  W.  4  M.  District, 
North  Alberta. 

Moncton,  N.  B. 

The  Department  of  Railways  and  Ca- 
nals, Ottawa,  intend  to  complete  that 
portion  of  the  St.  John  &  Quebec  Rail- 
way between  Georgetown  and  Center- 
ville.  Minister,  Hon.  F.  Cochrane,  Ot- 
tawa. 

North  Toronto,  Ont. 

The  Canadian  Pacific  Railway  Com- 
pany, Montreal,  have  been  aathorized  to 
construct  a  siding  for  the  Corrugated 
Paper   Company,   Ltd.,   North   Toronto. 

Port  Credit,  Ont. 

The  Grand  Trunk  Railwaj'  Company, 
Montreal,  have  been  authorized  to  con- 
struct sidings  and  spurs  across  a  number 
of  highways  in  the  village  to  the  prem- 
ises of  the  Port  Credit  Land  Company, 
Ltd..  which  have  been  leased  by  the  To- 
ronto-Hamilton   Highway    Commission. 

Windsor  Mills,  Que. 

The  Town  Council  are  negotiating 
with  the  Provincial  Government  for  the 
erection  of  a  steel  bridge,  estimated  to 
cost  $6,000.     Mayor,   D.  McCarthy. 

CONTRACTS  AWARDED 

New  Brunswick  Province 

The  Department  of  Railways  and  Ca- 
nals, Ottawa,  have  let  the  contract  for 
the  construction  of  concrete  abutments 
for  a  number  of  bridges  in  the  Frederic- 
ton  Sub-division  of  the  Intercolonial 
Railway  to  R.  C.  Sutherland,  339  Chapel 
Street,   Ottawa. 

Vancouver,  B.  C. 

MacKenzie-Mann  &  Company,  Ltd., 
719  Metropolitan  Building,  Vancouver, 
have  awarded  the  contract  for  the  con- 
struction of  a  reinforced  concrete  sea 
wall  at  False  Creek  to  A.  W.  Creelman 
Company,  1651  Laurier  Avenue,  Vancou- 
ver. Work  will  start  as  soon  as  the  con- 
tractors can  assemble  their  plant. 


Public  Buildings,  Churches 
and  Schools 

Bassano,  Alta. 

Tenders  on  the  installation  of  fittings 
at  the  Post  Office  will  be  received  until 


4  p.m.,  November  22nd,  by  R.  C.  Des- 
rochers.  Department  of  Public  Works. 
Ottawa.  Plans  and  specifications  with 
P.  J.  Dewie,  Public  Building,  Bassano, 
L.  Dowler,  Architect,  Calgary,  at  the 
Post  Ofiice,  Brandon.  Man.,  and  at  the 
Department.  Specifications  only  at  of- 
fice of  MacLean  Daily  Reports,  Ltd.,  25  g, 
Charlotte  Street,  Toronto.  M| 

New  Glasgow,  N.  S. 

Tenders  are  being  received  for  tlic 
erection  of  an  eight-roomed  brick  school 
for  the  congregation  of  St.  John  Roman 
Catholic  Church.  Priest,  Rev.  John  Mc- 
Leod. 

Renfrew,  Ont. 

The  Board  of  Education  are  consider- 
ing the  erection  of  a  collegiate  institute, 
and  are  preparing  to  submit  the  matter 
to  the  Council.  Chairman,  J.  McN.  Aus- 
tin. 

Strathroy,  Ont. 

The  Strathroy  Hospital  Board  con- 
template equipping  the  building  with  fire 
escapes.     Chairman,  L.  H.  Dampier. 

Victoria.  B.  C. 

The  City  Council  will  call  for  tenders 
shortly  on  the  installation  of  a  vault  al 
the  City  Clerk's  Office.  Engineer.  C.  11. 
Rust. 

CONTRACTS  AWARDED 

Cartierville,  Que. 

The  general  contract  for  the  erection 
of  a  church  on  Main  Street  for  the  Ro- 
man Catholic  Congregation  has  been 
awarded  to  Plouflfe,  Lagace  &  Company. 
Bord-a-Plouffe,  Que 

Fort  William,  Ont. 

The  Provincial  Department  of  Public 
Works,  Toronto,  have  let  the  contract 
for  painting  at  the  Registry  Office  now 
in  course  of  erection  to  A.  Churcher.  400 
Harold  Street  N.,  and  electrical  work  to 
1'.  S.  Jones,  228  May  Street  S. 

Halifax,  N.  S. 

The  general,  carpentry,  roofing  and 
plastering  contracts  for  the  erection  of  a 
church  at  Windsor  and  Almond  Street.'- 
for  the  Evangelical  Lutheran  Congrega- 
tion have  been  let  to  A.  A.  McDonald. 
Imperial  Oil  Company  Wharf,  Water 
Street.  Painting,  heating,  plumbing  and 
wiring  will  be  sub-let.  Approximate 
cost,  $6,500.  «■ 

Kamouraska,  Que.  ^\ 

The  contract  for  interior  trimming  at 
the  Parish  Church  has  been  let  to  Paquet 
&  Godbout.  21  William  Street,  St.  Hy- 
acinthe.  Work  has  been  started.  -Ap- 
proximate  cost,   $25,000.  .       ^1 

Montreal,  Que.  ^|| 

Work  has  been  started  on  the  erection 
of  a  school  on  Hamilton  Street  for  the 
Protestant  Board  of  School  Commis- 
sioners. The  general  and  carpentry  con- 
tracts have  been  let  to  William  Evely. 
449  Bleury  Street,  the  contract  for  con- 
crete foundation  and  brick  work  to  Gra,)- 


i  November  10,   1915 


THE    CONTRACT    RECORD 


WiKhton,  244  Pine  Street  VV.,  and  the 
paintiiiR    to    TayUjr    &    Kirby,     rear   449 
J^leury  Street.    Approximate  cost,  $15,000. 

Jn  connection  with  the  school  now  bc- 
Sk   built   on    Hochelaga   Street    for   the 

Protestant     School     Commissioners,    the 

leneral  contract  and  concrete  work  havi- 
ten    awar<led    to   the    Deakin    Construc- 

lon  Company,  Ltd..  :i7  Major  Street,  and 
ic  mill  work  to  William  Kutherford  & 

Sons   Company,   Ltd.,   4a.'j  Atwater  Ave. 

pstinialed    cost,   $15,000. 

^ort  Colborne,  Ont. 
In  connection  with  the  school  now  in 
Durse  of  erection,  the  contract  for 
tainting  has  been  let  to  VV.  J.  Guinter, 
?ort  CoUjorne,  the  heating  to  A.  I), 
^ross,  West  Street,  and  the  plumbing  to 
1'.  Gourlay,  20  Cross  Street,  Wel- 
land. 

The  contract  for  heating  at  the  school 
now  in  course  of  erection  has  been  ]vt 
to    F.    Croft,   Port    Colborne. 

Port  Rowan,  Ont. 

Plans  arc  being  prepared  for  a  garage 
and  repair  shop  to  be  erected  for  h". 
Taylor,  Simcoe,  Ont.  White  brick  con- 
slruction,  cement  floors.  Work  will  start 
.-.hortly. 

Victoria,  B.  C. 

The  contract  for  sheet  metal  work, 
galvanized  iron,  windows,  shutters  and 
doors  in  connection  with  the  Oliserva- 
tory  in  course  of  erection  on  Little  Saa- 
nich  Mountain  has  been  let  to  the  Brit- 
ish Columbia  Sheet  Metal  Works,  Ltd., 
I?:!H  Seymour  Street,  Vancouver. 


Business  Buildings  and  Indus- 
trial Plants 

Alert  Bay,  B.  C. 

The  British  Columbia  Packers  Asso- 
ciation, 517  Granville  Street,  Vancou- 
ver, are  considering  the  erection  vf  a 
cannery,  at  an  approximate  cost  of 
$20,000.  Work  will  probably  start  about 
the  beginning  of  next  year. 

Minto  Township,  Ont. 

John  Darroch,  Concession  2,  Mount 
(■"orest,  Ont.,  intends  to  rebuild  his  barn 
hieh  was  recently  destroyed  by  lire.  J'"ire- 
proof  construction.  Approximate  c"st. 
$:i.,5()0. 

Montreal,  Que. 

The  Standard  Steel  Company,  Ltd., 
1025  Transportation  Building,  are  con- 
sidering the  erection  of  an  advlition  to 
llieir  plant  at  Atlantic  and  llutchuison 
Streets.      Secretary.   J.    W.    Waddell. 

Nelson,  N.  B. 

h'raser,  Ltd.,  Carlton  Street.  I'Vederic- 
lon,  N.  B.,  intend  to  erect  a  large  .aw- 
mill  on  the  Lynch  property.  Work  will 
start  as  soon  as  possible.  Approximate 
cost,    $100,000. 

Petrolia,  Ont. 

I'Ved  Howlett,  Shuttleworth  Tile  Yard, 
I'etrolia,  has  purchased  a  site  :i!id  in- 
tends to  erect  a  lirick  and  tile  manufac- 
turing plant. 

Prescott,  Ont. 

The  Newell  Manulaclunng  t Umpany, 
Patterson  Street.  Ogdensburg,  \.  Y.,  are 
considering  the  purchase  and  enlarge- 
ment of  premises  for  factory  purposes. 
.\  by-law  to  exempt  the  company  from 
taxation    will    be   submitted    to    the    rate- 


payers on   November   15th       I  own  <  brk, 
George  Uook. 

Quebec,  Que. 

The  yuel)ec  Abattoir  Company  are 
having  plans  ))rcpared  for  an  abattoir. 
Secretary,  Thomas  Vien,  72J4  St.  Pierre 
Street. 

St.  John's,  Qije. 

N.  J.  Gregoire  is  consi<lering  the  erec- 
tion of  a  theatre  on  Richelieu  Street,  but 
has  not  definitely  decided  to  go  ahead 
with  the  work. 

Toronto,  Ont. 

J.  W.  Clare,  68  Ascot  Avenue,  has 
cornmenced  the  erection  of  a  store  and 
residence  on  Duflferin  Street,  estimated 
to  cost  $;i,000.  Smaller  trades  will  be 
let.     Brick   construction. 

Tenders  will  be  received  until  noon, 
November  15th,  by  Clinton  &  Russell, 
;!09  Dominion  Bank  Building,  for  the 
erection  of  an  office  building  at  Church 
and  Court  Streets  for  the  Imperial  Oil 
Company,  311  Dominion  Bank  Building. 
Steel  frame  and  terra  cotta  construction, 
limestone  facing,  fireproof  interior.  .\p- 
proximate  cost,  $350,000. 

Wellington,  Ont. 

L.  K.  Sh(nirds  intends  to  rebuild  his 
evaporator,  which  was  recently  de- 
stroyed by  fire.  Work  will  start  in  the 
spring.     Approximate  cost,  $5,000. 

CONTRACTS  AWARDED 

Barrie,  Ont. 

Work  has  started  on  the  erection  of  a 
barn  for  J.  S.  Brown,  Burton  Farm.  The 
contract  for  cement  work  has  been  let 
to  T.  Tooke,  30  Grove  Street,   Barrie. 

Glencoe,  Ont. 

McPherson  &  Clarke,  McRae,  Street, 
are  building  a  garage  for  William  Mc- 
Callum.  Brick  construction,  Brantford 
roofing,  cement  floors.  Approximate 
cost,  $3,500. 

Hamilton,  Ont. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  the  lodge  hall 
which  has  been  built  for  Thomas  Gould, 
236  James  Street  N.,  has  been  awarded 
to  J.  Allen,  Barton  and  Emerald  Streets, 
and  electrical  work  to  E.  A.  Wark  Elec- 
tric Company,  John  Street  N. 

The  general  and  masonry  contracts 
for  the  erection  of  stores  and  apartments 
for  Thomas  Gould,  236  James  Street  N., 
have  been  awarded  to  S.  Howard,  231 
Mary  Street.  Brick  construction,  stone 
foundation,  felt  and  gravel  rooting.  Esti- 
mated cost,  $6,000. 

Toronto.  Ont. 

Work  is  progressing  on  the  erection 
of  a  brass  foundry  for  Canadian  Hanson 
&  Van  Winkle  Company,  Ltd.,  Morrow 
.\venuc.  The  general  contractor  is  R. 
C.  Roundell,  206  Indian  Grove.  Brick 
construction.     -Approximate  cost.  $5,000. 

The  contract  for  the  installation  of 
an  ammonia  rectifier  and  oil  trap  system 
at  the  Civic  Abattoir  has  been  awarded 
to  the  Linde  Canadian  Refrigerator 
Company,  Ltd. 

Walter  Davidson  &  Company,  Ltd., 
188  Duke  Street,  have  commenced  the 
erection  of  an  addition  to  the  premises 
of  the  New  Method  Laundry,  Ltd..  2 
River  Street.  Approximate  cost.  $4.,'J0O. 
Brick  construction. 

Vancouver,  B.  C. 

The  sub-contract  for  roofing,  kalamein 


doors,  copper  work  and  metal  vmi.i.jv.  ^ 
at  the  new  Merchants  Bank,  Graiivilir 
and  Pender  Streets,  has  been  awarded 
to  the  British  Columbia  Sheet  .M<mI 
Works,  Ltd.,  1238  Seymour  Street.  \  .<ii 
couver. 

Windsor,  Ont. 

The  contract  for  carpentry,  plastering 
and  painting  required  in  remodelling  a 
store  on  Sandwich  Street  for  W.  T. 
Bartlet,  Davis  Building,  has  been  let  to 
Urgel  Jacques,  160  Dougall  Street. 

Yarmouth.  N.  S. 

The  general  contract  for  the  erection 
of  a  station  for  the  Halifax  &  South 
Western  Railway  Company  has  been  let 
to  J.  H.  Hicks  &  Sons,  Bridgetown.  .\.  S, 

Yorkton,  Sask. 

In  connection  with  the  station  being 
built  on  Seventh  Avenue  for  the  Cana- 
dian Northern  Railway  Company,  the 
general,  carpentry,  roofing,  plastering, 
heating  and  plumbing  contracts  have 
been  let  to  J.  Duncan,  98  Monck  .Avenue, 
Winnipeg,  and  the  painting  contract  to 
A.  McDonald.  Terra  cotta  and  brick 
construction,  concrete  foundation,  asbes- 
tos rooting.     Estimated  cost,  $10,000. 

Residences 

Lawrencetown,  N.  S. 

J.  C.  Archibald  is  considering  the  erec- 
tion of  a  frame  residence  to  cost  about 

$3,000. 

Levis,  Que. 

A.  A.  Falardeau,  40  Cote  du  Passage 
Street,  is  considering  the  erection  of  a 
residence. 

London,  Ont. 

W.  R.  Bacon,  R.  R.  No.  6.  London, 
has  commenced  the  erection  of  two  rcsi- 
<lences.  estimated  to  cost  $3,500.  Frame 
and  white  brick  veneer  construction, 
concrete   foundation,  shingle  rooting. 

H.  Templeman,  Windsor  .Ave.,  South 
London,  has  commenced  the  erection  of 
a  residence,  estimated  to  cost  $3.00U. 
White  brick  construction,  concrete  foun- 
dation,  shingle  roofing. 

H.  VV.  Magee.  427  William  Street,  is 
about  to  start  work  on  the  erection  of  a 
residence,  estimated  to  cost  $4..500.  Red 
pressed  brick  construction,  concrete 
foundation,   shingle  roofing. 

Montreal,  Que. 

VV  ork  has  been  started  by  O.  St.  Denis. 
973  Juliette  Street,  on  the  erection  of 
three  flats  on  Beaulieu  Street.  Brick 
construction,  felt  and  gravel  rooting.  Es- 
timated cost,  $4,000. 

In  connection  with  the  store  and  resi- 
dence which  arc  being  built  on  St.  Denis 
Street  for  Mrs.  E.  LeCavalier.  65  Chcr- 
rier  Street,  the  contract  for  roofing  has 
been  awarded  to  Lavigueur  &  Menard. 
2483  St.  Lawrence  Street,  and  the  plas- 
tering contract  to  O.  Houle,  577  Drolet 
Street. 

In  connection  with  the  repairs  now 
being  carried  out  at  the  Princess  Theatre. 
St.  Catherine  Street  VV.,  the  general  and' 
carpentry  contracts  have  been  let  to 
.Anglins,  Ltd..  65  Victoria  Street,  the 
contract  for  steel  to  Structural  Steel 
Company,  Ltd..  10  Cathcart  Street,  and 
the  decorating,  painting,  etc..  to  VV^  Eck- 
art  &  Company.  New  York. 

The  Modern    Construction    Company 

Ltd..    2950   de   St.    Valier    Street,    have 

commenced   the   erection   of   eight   flats. 

estimated    to    cost    $13,000.      Brick    con- 

(Cnntinued  on  page  47) 


DRUMMONDVILLE,  QUE. 

Capitalists      Builders 

To  accommodate  large  increase  in  local  popu- 
lation (200)  two  hundred  dwelling  houses  are  im- 
mediately required.  Splendid  investment,  rents 
■running  from  $20  to  $30  per  month.  To  induce 
immediate  building,  plans  and  specifications  for 
houses  will  be  furnished  free  on  application  to 
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W.   A.   MOISAN, 

Town  Clerk. 


Tenders  Wanted 


The  Toronto  Electric  Commissioners  will  be 
glad  to  receive  tenders  for  overhead  line  con- 
struction work.  Particulars  may  be  obtained  on 
apphcation  to  the  Purchasing  or  Engineering 
Departments,  15  Wilton  Avenue.  Tenders  must 
be  addressed  to  tlie  Chairman,  sealed  and  en- 
dorsed "Tenders  for  Overhead  Line  Construction 
Work,"  to  be  delivered  as  soon  as  possible.  The 
lowest  or  any  tender  not  necessarily  accepted.  45 


FOR  SALE 
Travelling  Derrick 


Timbers  14  in.  x  14  in.,  70  ft.  boom,  30  ft. 
mast,  also  10  x  12  D.C.  3  Drum  Lidgerwood 
Engine  and  upright  boiler  attached  with  5J^  _x  7 
separate  swinging  engine.  All  in  Al  condition. 
Cheap  for  quick  sale.  Apply  Box  354,  Welland, 
Ont.  45 


OSHAWA,   ONT. 


Tenders  for  Smoke 
Breeching 


Tenders  will  be  received  by  Registered  post 
only,  addressed  to  the  Chairman,  Board  of  Con- 
trol, City  Hall,  Toronto,  up  to  12  o'clock  noon 
on  Tuesday,  November  23rd,  1916,  for  the  con- 
struction    and     erection     of 

Smoke  Breeching  at  Main 
Pumping  Station 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  Specifi- 
cations and  forms  of  tender  may  be  obtained  at 
the  Works  Department,  Room  12,  City  Hall. 
Tenderers  must  comply  strictly  with  conditions 
of  City  By-law  as  to  deposits  and  sureties,  as 
set  out  in  specifications  and  forms  of  tender. 
The  lowest  or  any  tender  not  necessarily  accepted. 

T.   L.  CHURCH,  Mayor, 
45  Chairman,    Board    of   Control. 


Town  Engineer 


Applications  will  be  received  up  to  November 
20,  1915,  by  the  Town  Clerk,  for  the  position 
of  Town  Engineer  and  Superintendent  of  Water- 
works. Letters  must  state  full  particulars  of 
professional   experience,  age,   salary   required,   etc. 


W.  E.  N.  SINCLAIR,  B.A.,  LL.B., 


THOS.    MORRIS,    Town    Clerk. 


Mayor. 
44-45 


Tenders  Wanted 


Separate  and  bulk  tenders  will  be  received  for 
a  new  four-room  school.  Section  33,  York  Town- 
ship,  until   November  22nd. 

Lowest  or  any  tender  not  necessarily  accepted. 
Plans,  specifications  and  tender  forms  may  be 
had  at  the  office  of 

S.   B.   COON  &  SON,  Architects, 
4ri  409    Ryrie    Building,    Toronto. 


Late  News  Items 

Bridgeford,  Sask. 

The  Bridgeford  Rural  Telephone  Com- 
pany have  awarded  the  contract  for  the 
construction  of  their  system  to  Somer- 
ville  &  Olson,  c/o  Frank  E.  Mann, 
Bridgeford.  Material  will  be  purchased 
by  Geddie,  McKay  Ltd.,  103  Darke 
Block,  Regina.  Approximate  cost,  $5,800. 

Exeter,  Ont. 

The  general  contract  for  the  erection 
of  a  hydro  station  has  been  let  by  the 
Town  Council  to  B.  Bawden,  Exeter. 
Red  pressed  brick  construction.  Esti- 
mated cost,  $5,000. 

Montreal  North,  Que. 

The  Town  Council  have  awarded  the 
contract  for  the  erection  of  a  Town 
Hall  to  J.  A.  Charette,  143  St.  Ferdi- 
nand Street,  Montreal.     Estimated  cost, 

$37,997. 

Montreal,  Que. 

Fire  has  caused  extensive  damage  to 
the  office  building  owned  by  the  Read 
Building  Company,  Alexander  Street. 
Loss,   $75,000. 

Work  has  been  started  by  S.  D.  Val- 
liers,  1431  St.  Hubert  Street,  on  the  erec- 
tion of  four  flats  on  Northclifife  Street.- 
Brick  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Approximate 
cost,    $7,000. 

Owen  Roberts,  112  Addington  Avenue, 
has  commenced  the  erection  of  two  flats, 
estimated  to  cost  $10,000. 

Work  has  been  started  on  the  erec- 
tion of  a  warehouse  for  the  H.  B.  Smith 
Estate,  266  MuUin's  Street.  The  general 
contract  has  been  let  to  A.  Chenevert, 
108  Delorimier  Avenue.  Brick  construc- 
tion, concrete  foundation,  felt  and  gra- 
vel  roofing.     Approximate   cost,   $30,000. 

The  Patterson  Manufacturing  Com- 
pany, Ltd.,  2021  St.  Hubert  Street,  have 
commenced  the  erection  of  an  office  and 


warehouse  building,  estimated  to  cost 
$20,000.  Work  by  day  labor.  Brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing. 

Quebec,  Que, 

The  Sharpe  Construction  Company, 
Fleurie  Street,  have  started  work  on  the 
erection  of  a  theatre  on  Fabrique  Street 
for  the  Imperial  Theatre  Company.  Ap- 
proximate cost,  $10,000. 

Work  has  been  started  by  Lavoie  & 
Frere,  56  Jeanne  d'Arc  Street,  on  the 
erection  of  a  residence  on  Cartier  Ave. 
Brick  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Estimated  cost, 
$7,000.  m 

Louis    Careau,    127    Scott    Street,    has     9 
commenced   the  erection   of  a   residence 
on    Lockwell    Street,    estimated    to    cost 
$6,000.       Brick     construction,     concrete 
foundation,  metal  and  asbestos  roofing. 

Toronto,  Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  November  23rd  for  the  con- 
struction and  erection  of  smoke  breech- 
ing at  the  Main  Pumping  Station.  Plans 
and  specifications  ^t  office  of  the  Works 
Department,   Room  12,  City  Hall. 

Fires 

Belleville,   N.   S. 

Fire  has  entirely  destroyed  the  resi- 
dence of   Frank   Melanson. 

Christina  Lake,  B.  C. 

F^ire  has  destroyed  the  hotel  owned 
by  O.  Johnson.  Loss,  $8,000,  insurance, 
$4,500. 

Dungannon,  Ont. 

The  barn  and  residence  of  Walter 
Maxwell  have  been  totally  destroyed  by 
fire. 

Gagetown,  N.  B. 

I'ire  has  completely  destroyed  the 
barns  owned  by  George  McDermott. 
Loss  is  partly  covered  by  yinsurance. 

Hillsboro.  N.  B. 

Fire  has  entirely  destroyed  the  barn 
owned  by  Thomas  A.  Steeves. 

Lewisville,  N.  B. 

Fire  has  totally  destroyed  the  store 
owned  by  J.  C.  Cummings.  Loss,  about 
$2,000. 

London,  Ont. 

The  store  at  137  King  Street,  owned 
by  Arthur  H.  Keene,  458  St.  James  St., 
has  been  damaged  by  fire.  Loss  is  cov- 
ered  by  insurance. 

Longueuil,  Que. 

The  residence  and  outbuildings  owned 
by  Thomas  Busby,  Labonte  Street,  have 
been  destroyed  by  fire. 

Markinch,  Sask. 

P'ire  has  entirely  destroyed  the  eleva- 
tor belonging  to  the  Maple  Leaf  Milling 
Company,  Ltd.,  723  Grain  Exchange 
Building,   Winnipeg. 

Penetanguishene,  Ont. 

Fire  has  totally  destroyed  the  resi- 
dence of  Henry  Zoschke. 
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struction,    concrete    foundation,    felt    and 
gravel  roofing. 

1[.  W.  Creed,  6HG  Roslyn  Avenue,  has 
coniiiienccd  llie  erection  of  a  residence 
on  Marlowe  Street,  estimated  to  cost 
$6,000.  lirick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Work 
by   day   labor. 

Orillia,  Ont. 

(leorKO  II.  Adair  has  decided  to  re- 
build his  residence  which  was  recently 
destroyed    by    fire. 

Ottawa,  Ont. 

J.  Villcncuvc,  1G4  Bayswater  Avenue, 
will  start  work  shortly  on  the  erection 
of  a  residence  on  Hinton  Avenue,  and 
will  let  some  of  the  smaller  trades.  Brick 
veneer  construction,  concrete  foundation, 
felt  and  gravel  rool'ing.  Approximate 
cost,  $4,000. 

J.  C.  Thoms,  12r>]/i  Bank  Street,  is 
about  to  erect  a  residence  on  Sinicoe 
Street,  at  an  approximate  cost  of  $:j,800. 
Brick  veneer  construction,  stone  founda- 
tion, shingle  roohng. 

Work  has  been  started  by  W.  H.  Lee, 
Billings  Bridge,  Ottawa,  on  the  erec- 
tion of  a  residence  on  Ossington  Street, 
estimated  to  cost  $4,500.  Some  of  the 
smaller  trades  will  be  let.  Stucco  and 
brick  veneer  construction,  stone  founda- 
tion, shingle  roofing. 

Murphy  &  Morrow,  Billings  Bridge, 
Ottawa,  contemplate  the  erection  of  a 
residence  on  Melrose  Street,  and  have 
prepared  plans.  Roughcast  and  brick 
veneer  construction,  concrete  founda- 
tion, shingle  roofing.  Estimated  cost, 
$4,000. 

Thomas  Holnian,  2  Oxford  Street,  is 
considering  the  erection  of  a  residence 
on  Hinton  Street,  at  an  approximate  cost 
of  $3,000.  Brick  veneer  construction, 
concrete   foundation,   shingle   roofing. 

Quebec,  Que. 

Work  has  been  started  by  A.  Grenier, 
294  Richelieu  Street,  on  the  erection  of 
a  residence  on  LockwcU  Street.  Brick 
construction,  concrete  foundation,  metal 
and  asbestos  roofing.  Approximate  cost, 
$(),000. 

VV.  Brochu,  87  Claire  Fontaine  Street, 
has  commenced  the  erection  of  a  resi- 
dence on  Aberdeen  Street,  estimated  to 
cost  $7,000.  Brick  and  frame  construc- 
tion, concrete  foundation,  felt  and  j'Tavol 
roofing. 

Work  has  been  started  by  J.  A.  Ville- 
neuve,  282  St.  Valicr  Street,  on  the  erec- 
tion of  a  residence  on  First  Avenue, 
Limoilou.  Brick  and  frame  construc- 
tion, concrete  foundation,  metal  and  as- 
bestos roofing.  Approximate  cost, 
$3,000. 

St.  Marys,  Ont. 

Work  has  been  started  by  George 
Ainslec,  Dickie  Road,  on  the  erection  of 
a  residence,  estimated  to  cost  $3,200. 
Concrete  block  construction,  concrete 
foundation,  shingle  roofing. 

Sutton,  Que. 

\  residence  is  being  built  for  E.  F. 
Carre,  Manager  of  Molson's  Bank.  Work 
is  being  done  under  supervision  of 
Charles  Proctor. 

Thorold,  Ont. 

Cromiiton  &  Crompton,  Front  Street. 
have  commenced  the  erection  of  four 
workmen's  houses. 

Toronto,  Ont. 

R.    Lucas,    48    Felstead    Avenue,    has 


commenced  the  erection  of  a  pair  of  resi- 
dences, estimated  to  cost  $4,000.  Smaller 
trades  will  be  let.  Brick  construction, 
shingle,  felt  and  gravel  roofing. 

Cox  &  Cummings,  Confederation  Life 
Building,  have  started  work  on  a  resi- 
dence at  McLean  Street  and  Pine  Cres- 
cent. Brick  construction,  shingle  roof- 
ing. Approximate  cost,  $4,500.  Smaller 
trades  will  be  let. 

Plans  have  been  prepared' for  a  pair 
of  residences  to  be  built  at  Queen  Street 
and  Neville  Park  Boulevard  for  C.  P. 
Munro,  15  Toronto  Street.  Brick  con- 
struction, shingle,  felt  and  gravel  roof- 
ing.    Estimated  cost,  $4,000. 

Work  has  been  started  by  E.  Gagnon. 
2359  Queen  Street  E.,  on  the  erection  of 
a  residence  on  Glenmanor  Drive.  Brick 
construction,  shingle,  felt  and  gravel 
roofing.  Approximate  cost,  $4,000. 
Smaller  trades  will  be  let. 

Nightscales  &  Smith,  79  Woodbine 
Avenue,  have  commenced  the  erection  of 
a  residence  at  85  Neville  Park  Boule- 
vard. Brick  construction,  concrete  and 
brick  foundation,  shingle  roofing.  Esti- 
mated cost,  $3,000. 

C.  P.  Munro,  15  Toronto  Street,  is  re- 
ceiving tenders  for  the  brick  work  re- 
quired in  the  erection  of  a  pair  of  resi- 
dences at  Queen  Street  and  Neville  Park 
Boulevard.    Approximate  cost,  $4,000. 

Work  has  been  started  by  J.  Thorn, 
221  Woodbine  Avenue,  on  the  erection 
of  three  residences  on  Ashdale  Avenue. 
Brick  construction,  shingle,  felt  and  gra- 
vel roofing.     Approximate  cost,  $6,000. 

CONTRACTS  AWARDED 

Chatham,  Ont. 

Work  is  progressing  on  the  erection  of 
a  residence  on  Harvey  Street  for  Celes- 
tine  Blonde,  178  Joseph  Street.  The  con- 
tract for  cement  and  brick  work  has 
been  let  to  Isaac  Moore,  the  carpentry  to 
Henry  Blonde,  30  Cornhill  Street,  the 
painting  to  A.  M.  Burtch.  113  Raleigh 
Street,  and  plumbing  to  Mitchell  Bros., 
56  Fourth  Street. 

Gait,  Ont. 

In  connection  with  the  residence  built 
on  Salisbury  Avenue  for  W.  Chamber- 
lain, 34  Lansdowne  Avenue,  the  contract 
for  slate  roofing  has  been  awarded  to 
the  Brown-Jarvis  Roofing  Company,  9 
George  Street,   Brantford. 

Hamilton,  Ont. 

The  contract  for  masonry  in  connec- 
tion with  the  residence  being  built  for 
R.  Kirkpatrick,  153  Herkimer  Street,  has 
been  awarded  to  A.  Beddie,  207  Burris 
Street,  and  the  carpentry  to  W.  Jamie- 
son,  70  Harvey  Street.  Brick  construc- 
tion, stone  foundation.  Approximate 
cost,  $5,000. 

The  general  and  masonry  contracts  for 
the  erection  of  a  residence  on  Markland 
Street  for  E.  D.  Sifton,  City  Hall,  have 
been  awarded  to  William  Yale,  24  Leem- 
ing  Street,  the  carpentry  and  roofing  to 
Stuart  Bros.,  1  Hyde  Park  .Avenue,  the 
plastering  to  Hill  Bros.,  307  Emerald  St. 
N.,  and  painting  to  Smith  &  Omand,  177 
Walnut  Street.     Estimated  cost,  $7,000. 

The  general  and  masonry  contracts  for 
the  erection  of  a  residence  at  Eastborne 
and  Delaware  Streets  for  W.  E.  Blan- 
ford.  524  Main  Street  E.,  have  been  let 
to  W.  Finden,  291  Catharine  Street  N.. 
the    carpentry    and    roofing    lo    George 


Preston,  201  Stanley  Avenue,  and  the 
painting  to  Boyd  &  S<in,  607  Main  Street 
E.     Approximate  cost,  $7,000. 

Montreal,  Que. 

Jean  Brunette,  111  Grand  Boulevard, 
has  commenced  the  erection  of  flat*  es- 
timated to  cost  $32,000.  Brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing. 

S.  Dagenais,  2326  Boyer  Street,  U 
building  three  flats  estimated  to  cost 
$5,000.  The  carpentry  contract  has  been 
let  to  A.  J.  Jobin,  3335  St.  Hubert  Street, 
and  the  plumbing  to  J.  O.  Tardif,  937 
F'rancois  Barry  Street.  Brick  construc- 
tion, concrete  foundation,  felt  and  Kravel 
roofing. 

Ottawa.  Ont. 

Work  is  progressing  on  the  erection  of 
a  residence  on  Murray  Street  for  A.  Lev- 
inson,  96  Blackburn  Avenue.  The  gen- 
eral contract  has  been  awarded  to  J. 
Mayrc,  81  St.  Patrick  Street,  the  plaster- 
ing to  E.  Bopry,  13  Henry  Street,  and 
heating  and  plumbing  to  J.  T.  BIyth, 
F'rarik  Street. 

The  contract  for  heating  and  plumbing 
at  the  residence  which  has  been  erected 
on  Renfrew  Street  for  S.  Rettie  has  been 
let  to  J.  P.  Booth,  382  King  Edward 
Avenue. 

The  general  contract  for  the  erection 
of  a  residence  on  Concord  Street  for 
John  Lister  has  been  awarded  to  W.  J. 
O'Connor,  495  Somerset  Street.  Double 
brick  veneer  construction,  stone  founda- 
tion, felt  and  gravel  roofing.  Approxi- 
mate  cost,  $3,800. 

In  connection  with  the  residence  built 
on  Sherbrook  Street  by  J.  W.  Foster,  11 
Irving  Avenue,  the  contract  for  heating 
has  been  let  to  J.  Cameron,  488  Lewis 
Street,  and  the  electrical  work  to  G.  Mat- 
thews. 700  Albert  Street. 

The  contract  for  electrical  work  at  the 
residence  being  built  on  Sunnyside  St.  by 
B.  A.  Grison,  115  Fentiman  Avenue,  has 
been  awarded  to  E.  T.  Headley,  645  Echo 

Drive. 

Paradise.  N.  S. 

The  general  contract  for  the  erection 
of  a  residence  for  Rev.  W.  I.  Morse  has 
been  awarded  to  J.  F.  Bent,  Middleton, 
N.  S.  Concrete  foundation,  cedar  clap- 
board, tile  roofing.  Estimated  cost, 
$8,000.      Previous   report   incorrect. 

Quebec,  Que. 

A.  Cloutier,  178  Queen  Street,  is  build- 
ing a  residence  on  Charlesbourg  Road 
for  A.  Drouin,  216  St.  Francois  Street. 
Brick  construction,  concrete  foundation, 
metal  and  asbestos  roofing.  Approxi- 
mate cost,  $3,500. 

Sarnia,  Ont. 

S.  Scarlatta,  165  Lochiel  Street,  has 
let  the  general  contract  for  the  erection 
of  two  residences  to  W.  D.  Shaw,  139 
William  Street.  Work  has  been  started. 
Red  brick,  felt  and  gravel  roofing.  Ap- 
proximate  cost,  $8,000. 

George  Andrew,  Maria  Street,  has 
commenced  the  erection  of  a  residence 
on  Emma  Street,  estimated  to  cost 
$3,000.  The  contract  for  painting  has 
been  let  to  W.  A.  Jones,  Cameron  Street, 
and  for  heating  and  plumbing  to  J.  Fore- 
man, Mitton  Street.  Frame  construc- 
tion, concrete  foundation,  shingle  roof- 
ing. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Wellington  Street  for 
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Miss  B.  McGibl)on,  128  Queen  Street. 
The  general,  masonry  and  carpentry  con- 
tracts have  been  let  to  James  Shanks,  227 
Wellington  Street.  Estimated  cost. 
$4,000. 

Summerlea,  Que. 

Work  has  been  started  on  the  erec- 
Trust  Company,  Ltd.,  180  St.  James  St. 
tion  of  three  residences  for  the  Marcil 
The  general  contract  has  been  let  to  B. 
Desmarchais,  Dorval,  Que.  Approxi- 
mate cost,  $9,000. 

Toronto,  Ont. 

Contracts  for  the  installation  of  sani- 
tary conveniences  in  a  number  of  houses 
have  been  let  by  the  Board  of  Control 
to  W.  C.  Schultz,  780  Crawford  Street, 
Blackburn  &  Hiscock,  617  Crawford  St., 
F.  R.  Maxwell  &  Company,  313  Queen 
Street  W.,  and  A.  E.  Melhinsh,  1174  Col- 
lege Street. 

Windsor,  Ont. 

The  general  contract  for  the  erection 
■of  a  residence  on  Dougal  Street  for  Mrs. 
J.  Dowd,  Wyandotte  Street  W.,  has  been 
let  to  Thomas  Robins,  McKay  Avenue, 
and  the  heating  to  the  Windsor  Hard- 
ware Company,  71  Sandwich  Street  E. 
Brick  construction,  concrete  foundation, 
shingle   roofing.     Estimated  cost,  $3,800. 

Work  has  been  started  by  Ferguson 
&  Thomas,  156  Hall  Avenue,  on  the 
erection  of  two  residences  on  Moy  Ave. 
for  John  Ferguson.  Brick  construction, 
concrete  foundation,  shingle  roofing.  Es- 
timated cost.  $4,00," 


Power   Plants,   Electricity  and 
Telephones 

Bay  of  Islands,  Nfld. 

J.  Salters  &  Sons,  Commercial  Street. 
North  Sydney,  C.  B.,  have  made  appli- 
cation for  permission  to  develop  water 
powers   near   this   place. 

Grand'Mere,  Que. 

Tenders  are  being  received  for  the 
supply  of  one  500  h.p.  turbine  and  cor- 
responding dynamo  for  the  Town  Coun- 
cil. Particulars  from  the  Engineer,  L. 
S.  Pariseau,  New  Birks  Building,  Mon- 
treal. 

Guelph,  Ont. 

The  Fire  and  Light  Committee  of  the 
City  Council  are  considering  the  instal- 
lation of  a  box  system  of  fire  alarms. 
Work  may  be  done  gradually.  Clerk,  T. 
J.  Moore. 

London,  Ont. 

The  City  Council  have  decided  to  make 
additions  to  the  lighting  system  on  Rich- 


mond and  Dundas  Streets,  at  an  approx- 
imate cost  of  $10,000.  Work  will  be 
done  by  day  labor.  The  installation  of 
an  ornamental  lighting  system  on  Mar- 
ket Square  is  also  '  being  considered. 
Clerk.    S.    Baker. 

Newcastle,  N.  B. 

The  New  ]?runswick  Telephone  Com- 
pany, Ltd.,  22  Prince  William  Street,  St. 
John,  intend  to  construct  two  new  cir- 
cuits between  Bathurst  and  Newcastle. 
The  work  will  involve  the  use  of  about 
n.'i.dOO   pounds   of   copper   wire. 

Niagara  Falls,  Ont. 

A  by-law  has  been  carried  providing 
for  the  issue  of  debentures  to  the  amount 
of  $14,000  for  the  purchase  of  machinery 
and  equipment  for  the  Town  electric 
station.     Clerk,  W.  J.   Seymour. 

Sarnia,  Ont. 

Tile  City  Council  have  decided  to  sub- 
mit a  by-law  at  the  January  Elections 
providing  for  the  installation  of  a  hydro 
electric  system.  Clerk,  James  D.  Stew- 
art. 

Sudbury,  Ont. 

The  Town  Councils  of  Sudbury  and 
Copper  Cliflf  are  considering  the  lighting 
of  the  road  between  the  two  places,  a 
distance  of  fourteen  miles.  Work  may 
be  done  this  fall.  Town  Clerks,  W.  J. 
Ross,  Sudbury,  and  Thomas  Stoddart. 
Copper  Cliflf. 

Toronto,  Ont. 

The  Toronto  Hydro  Electric  Commis- 
sioners, 226  Yonge  Street,  are  receiving 
tenders  for  overhead  line  construction 
work.  Plans  and  specifications  at  office 
of  the  Purchasing  Agent  or  the  Engin- 
eering Department,  15  Wilton  .Avenue. 

CONTRACTS  AWARDED 

Balgonie,  Sask. 

'Jhe  Balgonie  Rural  Telephone  Com- 
pany have  let  the  contract  for  the  con- 
struction of  their  system  to  Joseph  Bur- 
nett, c/o  C.  C.  Rig:by,  Secretary  to  the 
Company.     Approximate  cost,  $9,500. 

Togo,  Sask. 

The  Togo  Rural  Telephone  Company 
I'.ave  let  the  contract  for  the  construc- 
tion of  their  system  to  H.  Tallman  Com- 
pany, Ltd.,  Ill  Willoughby  Duncan 
Block,  Regina.  Approximate  cost,  $10,000. 

Wallaceburg,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  construction  of  a  four-mile 


transmission  line  to  the  Hydro  Electric 
System,  Wallaceburg.  Estimated  cost, 
$3,000, 


Miscellaneous 

Brantford,  Ont. 

P.  H.  Secord  &  Sons,  Ltd.,  123  Nelson 
Street,  are  in  the  market  for  a  quantity 
of  white  brick. 

Granton,  Ont. 

John  P'orrest  is  considering  the  pur- 
chase of  equipment  for  a  garage  and  re- 
pair shop. 

London,  Ont. 

The  City  Council  contemplate  the  pur- 
chase of  a  combination  auto  tractor  and 
hose  wagon,  estimated  to  cost  $12,000. 
Clerk,   S.   Baker. 

The  purchase  of  complete  restaurant 
equipment  is  being  considered  by  Wong 
Lem,  434   Richmond  Street. 

Matsqui,  B.  C. 

The  Municipal  Council  contemplate 
the  purchase  of  a  two-horse  road  grader. 
Clerk,  J.   Gibson. 

Norwich,  Ont. 

Hoflfman  &  Nethercott  are  considering 
the  purchase  of  general  equipment  for  a 
modern  garage  and  auto  repair  shop. 

Thamesville,  Ont. 

James  I'atrick  is  in  the  market  for 
machine   shop   equipment. 

Toronto,  Ont. 

The  Monteith  Pulp  &  Timber  Com- 
pany, Ltd.,  123  Bay  Street,  are  in  the 
market  for  one  medium-sized  sawmill 
burner. 

Tenders  will  be  received  until  Novem- 
ber 15th  by  Assessment  Cominissioner 
J.  C.  Foreman  for  the  removal'of  houses 
at  Nos.  28  and  .30  Glen  Road. 

West  Lome,  Ont. 

The  West  I^orne  Motors,  Ltd.,  pro- 
pose to  manufacture  gasoline  tractors, 
and  will  probably  purchase  new  ma- 
chinery for  this  purpose  in  the  near  fu- 
ture. 

CONTRACTS  AWARDED 

Windsor,  Ont. 

The  City  Council  have  awarded  the 
contract  for  the  installation  of  one  200 
h.p.  Scotch  boiler  to  the  International 
Engineering  Works,  Ltd.,  Traders  Bank 
Building,  Toronto,  .\pproximate  cost. 
$4,000. 


Crushed  Stone 

For   Contractors 


Sizes  3/4,  1,  2  and  3  inches 
and  dust. 


Apply  to — 

Secretary's   Office, 

McGill  University, 

MONTREAL 


Tenders 


A  few  dollars  spent  in  advertising 
your  proposals  in 

The  Contract  Record 

would  result  in  additional  competition, 
which  might  save  your  city  or  town  or 
your  client  many   hundreds   of   dollars. 
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Get  Details  Before  Signing  Gontract 

TWV.  difficulty  of  obtaining  full  detailed  infor- 
matif)n  of  what  is  really  wanted  when  bidding 
tipun   work   is  one  of   the   serious    pro!>lenis 
which  confront  the  contractor  to-day,  for  it 
is  largely  detail  which  determines  what  work  is  really 
worth. 

Ordinary  small  scale  drawings  and  .specifications 
certainly  do  not  sufficiently  di.scIose  what  may  Ijc  in- 
sisted upon,  in  detail,  after  a  bidder  has  signed  a  con- 
tract. Some  owners  imagine  they  do,  and  that  they 
tell  a  bidder  all  that  is  necessary.  Others  are  indiflFer- 
ent ;  it  is  up  to  the  contractors,  they  think.  Others 
may  secretly  hope  that  some  things  may  slip  through 
without  being  noticed ;  this  is  the  particular  type  of 
(jwner  who  is  ever  ready  to  profit  by  a  bidder's  error. 

Of  late  years,  however,  there  has  arisen  among 
contractors  a  strong  desire  to  know  more  of  what  is 
re(|uired  before  a  contract  is  signed,  rather  than  be 
(>l)iigcd  to  await  the  details  afterwards.  In  common 
fairness  there  should  be  some  way  of  disclosing  the 
details  beforehand,  or  at  least  as  far  as  possible,  so 
that  all  bidders  receive  reliable  and  identical  data  to 
figure  upon.  Not  only  that,  but  if  for  any  reason  the 
ciiaracter  of  any  of  the  details  should  be  simplified, 
after  a  contract  is  let,  it  would  be  more  likely  to  serve 
as  a  check  against  any  possible  unfairness. 

Fortunately  for  the  building  industry,  there  are 
many  architects  who  give,  as  well  as  expect,  a  square 
deal.  These  are  well  known  by  bidders  and  they  are 
respected  as  men  and  as  members  of  an  honorable 
profession.  But  it  seems  to  be  generally  understood 
that  there  are  "others,"  and  it  is  from  the  offices  of 
the  latter  that  contractors  obtain  a  more  accurate  idea 
of  wiiat  is  wanted  after  the  contract  is  signed  than 
before.  Then  it  is  too  late.  Many  a  contractor  has 
been  caused  financial  difficulty  because  of  the  business 
viewpoint  (?)  such  architects  display — not  provided 
for,  of  course,  by  any  clause  in  the  contract.  The 
better  type  of  contractors  avoid  the  offices  of  such 
architects,  or,  when  invited  to  figure,  they  discreetly 
raise  their  bids  high  enough  to  cover  possible  contin- 
gencies. 

The  point  under  con.sideration  is  whether  details 
should  be  furnished  before  or  after  a  contract  is  let? 
It  is  a  question  raised  by  Mr.  G.  Alexander  Wright, 
of  San  Francisco,  in  correspondence  with  this  journal. 
Mr.  Wright  is  a  prominent  U.  S.  advocate  of  the  Quan- 
tity System. 

It  is  obvious  that  there  can  be  only  one  an- 
swer to  this  question.  If  details  are  not  ready  when 
the  job  is  being  figured  they  should  certainly  be  in 
the  hands  of  tlie  contractor  before  he  is  called  upon  to 
sign  up.  It  would  surely  be  a  more  equitable  way  of 
letting  a  contract.  Xow  as  details  must  be  prepared 
and  furnished  at  some  time,  is  there  any  logical  reast»n 
why  this  should  not  be  done  at  a  time  when  such  in- 
formation would  be  of  the  greatest  value  to  the  bidder, 
i.e.,  when  he  is  making  up  his  prices?  Why  keep  back 
vital  information  ?  It  is  not  to  the  bidder's  advantage. 
of  course.  Who  is  it  that  benefits?  Is  it  the  owner? 
Or  is  it  for  the  greater  convenience  of  the  architect? 
\\hatever  the  reason,  can  it  be  regarded  as  fair  to  the 
bidder?  It  is  obvious  that  an  individual  bidder  is 
helpless.  He  cannot  force  the  issue  himself.  But  col- 
lectively through  their  organizations,  .  contractors 
might  make  reasonable  and  proper  representations  of 
these  facts  to  their  local  architects  with  a  view  to  the 
betterment  of  the  conditions  named. 

Certain  remedies  have  been  suggested  from  time 


1176 


THE     CONTRACT     RECORD 


November  17,   1915 


to  time.  One  is  the  quantity  system.  Some  remedy  is 
necessary.  One  that  would  seem  to  afford  rehef  with- 
out causing  hardship  to  anyone,  would  be  the  passage 
of  city  ordinances  providing  that  applications  for 
building  permits,  for  work  above  a  certain  estimated 
cost,  should  be  accompanied  not  only  by  the  usual 
plans  and  specifications,  but  by  details  to  a  scale  of, 
say,  not  less  than  V/i  in.  to  the  foot,  or  sufficient  to 
indicate  the  character  of  the  work  which  is  to  be  per- 
formed in  detail. 

It  takes  no  longer  to  study  the  details  of  a  struc- 
ture before  a  contract  is  entered  into,  than  afterwards. 
It  has  to  be  done  at  some  time.  The  owner  who  is  so 
often  unduly  impatient  to  see  his  building  started, 
would  soon  learn  to  adapt  himself  to  the  new  condi- 
tion, if  he  realized  that  his  architect  was  simply  con- 
torming  to  the  law.  There  would  be  just  as  many 
buildings  erected,  and  bidders  would  understand  more 
clearly  what  it  was  they  were  bidding  upon. 


Report  on  Pollution  of  Boundary  Waters — 
An  Important  Sanitary  Work 

THE  year  1909  commenced  a  new  era  in  the  re- 
lations between  this  country  and  the  U.S.A. 
for  it  was  on  that  date  that  a  treaty  was 
signed  at  Washington  for  the  purpose  of  pre- 
venting disputes  regarding  boundary  waters  and  to 
settle  all  questions  involving  interests  in  the  common 
frontier.  Under  this  treaty  certain  clauses  relating 
to  the  maintenance  of  water  levels  and  the  pollution 
of  international  waters  were  referred  to  a  joint  com- 
mission which  was  given  jurisdiction  over  these  mat- 
ters. This  commission,  composed  of  three  members 
from  the  Dominion  of  Canada  and  three  from  the 
U.S.A.,  and  known  as  the  International  Joint  Com- 
mission, was  also  instructed  to  ascertain  to  what  ex- 
tent the  boundary  waters  have  been  polluted  and  are 
injurious  to  health  and  property,  and  to  suggest  reme- 
dial measures.  Although  the  Commission  has  now- 
been  in  operation  for  several  years  it  is  a  regrettable 
fact  that,  considering  the  enormous  sanitary  and 
economic  interests  involved,  their  work  has  not 
aroused  greater  interest  in  the  engineering  profession 
and  the  general  public.  The  boundary  waters  over 
which  the  Commission  has  jurisdiction  support  a  popu- 
lation of  over  seven  million  people  and  their  health 
is  intimately  bound  up  with  the  condition  of  these 
waters.  The  economic  interests  are  represented  by 
the  water  power  available  for  energy  transmission 
and  by  navigation  and  irrigation.  Official  reports  in- 
dicate that  some  95,000,000  tons  of  freight,  valued  at 
"over  $800,000,000  and  carried  by  26,000  vessels  pass 
through  the  Great  Lakes  systems  annually  whilst  irri- 
gation is  a  "sine  qua  non"  for  the  development  of  the 
western  provinces. 

The  investigation  of  the  pollution  of  boundary  wa- 
ters as  commenced  several  years  ago  and  in  addition 
to  hearing  local  authorities  the  Commission  appointed 
several  experts  to  examine  and  report  upon  the  exist- 
ing conditions.  After  making  thousands  of  examina- 
tions, the  report  was  presented  and  finally  considered 
by  sanitary  engineers  who  suggested  remedies  and 
regulations.  The  reports  of  the  various  experts  en- 
gaged on  this  important  sanitary  work  can  be  ob- 
tained on  application  to  the  Secretary  of  the  Com- 
mission in  Ottawa,  and  we  would  urge  upon  our  read- 
ers to  secure  copies  at  once  as  these  are  limited  in 
number. 


''Good  Roads''  Men  Fraternize 

Two  National  Associations  Exchange  Road 
Facts  and  Fraternal  Amenities 

The  largest  and  one  of  the  most  inspiring  meetings 
of  paving  brick  men  in  the  history  of  the  industry 
assembled  at  Dayton,  Ohio,  on  October  11,  12  and  13. 
The  presence  of  the  American  Society  of  Municipal 
Improvements  at  the  same  time  and  under  the  same 
roof  was  largely  responsible  for  the  unusual  success 
of  the  occasion.  Splendid  opportunity  was  afforded 
the  brick  fraternity  to  impress  their  message  of  high- 
way permanency  upon  the  willing  ears  of  municipal 
engineers  from  all  parts  of  the  continent. 

The  lesson  was  not  wholly  one  of  words.  Dayton 
affords  the  example  of  some  of  the  most  admirable 
brick  roads  and  streets  to  be  found  anywhere  in 
America.  Through  the  generosity  of  Dayton  auto- 
owners  and  the  enterprise  of  the  Greater  Dayton  As- 
sociation, opportunity  was  afforded  all  visitors  to  in- 
spect these  roads  and  to  test  their  riding  qualities. 
Wednesday  afternoon  was  devoted  to  a  tour  by  this 
motor  cavalcade.  Much  of  the  mileage  inspected  lies 
on  the  line  of  the  new  National  Pike,  which  is  being  .. 
paved  across  the  entire  width  of  Ohio.  Dayton  was 
not  on  the  route  of  the  original  pike,  having  grown  to 
its  present  importance  since  the  days  of  pioneer  road 
building.  But  when  the  renewal  of  this  historic  high- 
way was  undertaken,  no  question  was  raised  as  to  the 
propriety  of  a  slight  divergence  from  the  original 
route,  so  as  to  include  this  cit}'. 

Brick   Pavements   Withstood    Dayton   Flood 

The  tourists  also  passed  over  brick  pavements 
which  withstood  the  severity  of  the  Dayton  flood  of 
two  years  ago,  a  test  which  ripped  up,  as  by  a  plow- 
share, many  other  forms  of  pavement. 

The  association  banquet  took  place  on  Tuesday 
evening.  The  brick  men  were  hosts  and  the  American 
Society  of  Municipal  Improvements  were  guests  at 
this  affair.  It  was  marked  by  a  spirit  of  splendid  fel- 
lowship and  by  the  utmost  perfection  of  detail  in  the 
art  of  entertainment.  Four  hundred  and  fifty  mem- 
bers and  guests  were  served.  A  unique  touch  of  deli- 
cate advertising  was  imparted  when  the  ice  cream  was 
served  upon  souvenir  plates,  into  each  of  which  a 
brick  street  of  scenic  attractiveness  had  been  burned. 

President  Thompson  of  Ohio  State  University 
spoke  on  "Efficiency  and  Economy  in  Public  Expendi- 
ture." He  said  that  "Sentiment  was  less  inclined  than 
ever  before  to  limit  expenditures  of  public  money  and 
more  prone  to  demand  that  value  be  rendered  for  every 
dollar  expended.  It  is  not  probable  that  we  will  ever  ,^| 
spend  less  than  we  are  spending  at  the  present  time,  m 
the  state  and  nation  are  growing  so  rapidly  that  in- 
creased expenditures  must  grow  to  keep  pace  with 
population.  Standards  of  living  are  constantly  rising 
and  creating  new  demands  which  must  be  filled." 

Tribute  to   Engineering  Profession 

The  speaker  paid  a  glowing  tribute  to  the  engineer- 
ing profession.  "It  has  been  my  fortune  to  be  asso- 
ciated with  all  kinds  of  engineers  and  I  have  never 
known  a  class  of  men  who  were,  as  a  rule,  of  higher 
integrity,  in  spite  of  the  fact  that,  as  human  beings, 
they  may  sometimes  be  mistaken  in  their  judgments. 

"The  public  usually  gets  what  it  wants  and  good 
engineers  have  taught  it  to  want  men  of  high  ability 
and  devotion  in  all  public  offices.     I  predict  that  the 


time  is  not  far  distant  when  the  selfish  man  will  be 
ousted  from  public  life." 

Montj^omery  county  and  Dayton  have  undertaken 
brick  road  projects  to  the  extent  of  twenty-five  miles 
in  the  past  two  years  and  ex-governor  Cox  devoted 
much  of  his  time  to  a  frank  discussion  of  a  paving 
policy.  lie  declared  without  hesitation  for  the  use  of 
brick  on  the  main  market  roads.  He  dwelt  upon  the 
wide  distribution  of  good  road  benefits  as  an  argument 


for  the  broadest  co-operation  in  securing  roads.  One 
of  the  greatest  sources  of  the  impulse  for  improve- 
ment, he  said,  has  been  the  centralization  of  rural 
schools.  These  schools  are  dependent  upon  good 
roads  for  their  successful  operation.  He  alluded  to 
his  experiment  in  the  making  of  brick  by  convict  labor 
and  declared  that  he  was  convinced  no  advantage  lies 
in  having  the  state  compete  with  private  enterprise, 
where  the  latter  is  economically  conducted. 


The  Justifiable  Outlay  on  Highways  ? 


By  Clifford  Richardson* 


THE  justifiable  outlay  in  the  construction  of  a 
road  is  a  function  of  the  travel  which  it  is 
called  upon  to  carry.  This  necessarily  im- 
plies the  adaptation  of  the  form  of  construc- 
tion to  the  load  to  be  sustained,  the  frequency  of  it, 
and  the  speed  with  which  it  proceeds.  There  is  no 
rule  that  can  be  applied  to  such  a  situation.  Each 
case  must  be  considered  and  decided  upon  its  merits. 

The  justifiable  outlay  should  be  one  that  will  give 
an  adequate  return,  under  the  service  to  which  the 
surface  is  to  be  subjected.  It  should  be  one  that  ser- 
vice tests  have  demonstrated  will,  with  proper  main- 
tenance, accomplish  an  economical  result. 

The  justifiable  outlay  must  not  be  looked  upon 
from  the  point  of  view  of  first  cost  alone,  but  of  first 
cost  plus  maintenance  during  the  life  of  the  surface, 
the  cost  of  the  surface  and  not  that  of  the  entire  road 
upon  which  it  is  to  be  placed.  Money  expended  in 
original  construction  of  a  permanent  nature,  such  as 
drainage  and  foundations,  must  be  regarded  as  a  last- 
ing investment,  if  properly  done,  which  is  too  often 
not  the  case,  and  differentiated  from  that  of  the  sur- 
face which  must  be  renewed  from  time  to  time. 

The  general  answer  to  the  question  which  is  to  be 
considered  is :  Pay  enough  to  obtain  a  road  which 
exiierience  has  shown  will  serve  under  the  conditions 
which  it  is  called  upon  to  meet.  Such  a  form  of  con- 
struction for  heavy  travel  cannot  be  obtained  with 
inferior  materials  or  for  a  low  price.  Service  tests  of 
roads  subjected  to  similar  conditions  are  the  best  cri- 
terion for  guidance.  They  are  tlic  only  means  of  de- 
termining the  value  of  any  form  of  construction.  Time 
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is,  necessarily,  an  element  in  obtaining  data  of  this 
description.  Tried-out  forms  of  construction,  and  ma- 
terials of  construction  used  therein,  are,  therefore,  the 
best  evidence  of  how  a  road  should  be  built  in  the 
future.  Unfortunately,  too  often  the  proper  lesson  is 
not  learned  from  such  experience. 

A  justifiable  outlay  may  be  said,  therefore,  to  be 
a  sum  which,  when  skillfull}-  and  honestly  applied, 
will  accomplish  a  result  which  is  satisfactory  from  the 
point  of  view  of  economj'  and  utility.  It  must  be  regu- 
lated by  the  traffic,  and  the  expected  traffic,  which  the 
road  will  be  called  upon  to  carry. 

Study  the  Conditions 

Individual  cases  should,  of  course,  be  treated  in 
different  ways.  A  main  artery  requires  a  type  of  sur- 
face corresponding  to  a  city  pavement,  and  such  a 
form  of  construction  will  be  essentially  the  most  eco- 
nomical in  the  future.  Any  road  surface  affords  very 
little  service  unless  it  is  supported  on  a  proper  foun- 
dation, and  eventually  it  will  be  more  economical  to 
construct  this  of  Portland  cement  concrete  than  to 
temporize  with  the  matter.  Such  a  foundation  may 
be  looked  upon  as  an  investment  which  will  give  a 
return  for  a  long  period  of  years. 

The  secret  of  successful  road  construction,  to  meet 
heavy  travel,  lies  in  proper  design,  proper  construc- 
tion or  execution  of  the  design,  and  the  use  of  tried- 
out  materials,  but,  more  than  this,  the  economy  of 
any  method  of  construction  is  dependent  largely  on  the 
manner  in  which  it  is  maintained. 

Little  that  is  new  can  be  said  on  the  subject  of 
bituminous  highway  construction,  except  to  apply  th< 
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conclusions  derived  from  actual  service  tests,  which 
are  now,  in  some  instances,  about  seven  years  old  as 
relating  to  modern  types,  but  a  realization  of  the  im- 
portant points  can  only  be  accomplished  by  reitera- 
tion. Improper  principles  of  construction  are  often 
inherited  from  the  customs  of  previous  years,  and 
there  is  great  difficulty  in  getting  away  from  old  and 
long  established  prejudices  and  specifications,  and  the 
desire  to  build  the  largest  mileage  for  the  least  money. 
This  is  well  illustrated,  as  exampled  by  experience  in 
the  paving  of  our  city  streets  with  wood  and  asphalt 
blocks.  Although  it  has  been  demonstrated  in  Eng- 
land for  years  that  a  wood  block  should  be  placed  di- 
rectly on  a  smooth  concrete  surface  and  cemented 
thereto  with  coal-tar  so  as  to  prevent  the  entrance  ot 
water  at  the  bottom  of  the  block,  the  method  of  con- 
struction in  use  in  this  country  which  permits  of  the 
infiltration  of  water,  is  still  employed.  The  same  can 
be  said  of  our  asphalt  block  pavements  which  are  so 
laid  that  there  is  no  bond  between  thesurface  and  the 
foundation,  the  result  being  that  the  blocks  are  badly 
displaced  under  our  modern  motor  travel. 

Profit  by  Others'  Experiences 

Work  which  has  been  demonstrated  by  service 
tests  to  be  satisfactory  should  be  imitated  if  the  best 
results  are  desired.  Years  ago,  when  the  writer  took 
up  the  construction  of  sheet  asphalt  pavements,  the 
lines  of  procedure  were  based  upon  the  study  of  those 
surfaces  in  various  localities  which  had  proved  the 
most  satisfactory. 

The  evidence  derived  from  this  stud}'  offered  a 
basis  for  our  modern  ideas  of  how  work  of  this  type 
should  be  successfully  done,  and  there  is  no  reason 
why  similar  principles  should  not  be  applied  to  road 
construction.  We  should  study  those  road  surfaces 
which  have  given  the  most  satisfactory  results  and 
the  most  adequate  return  for  the  money  expended  upon 
them  and  imitate  the  principles  employed  in  their 
construction  in  future  work.  The  most  valuable  in- 
ference can  thus  be  drawn  from  past  experience. 

The  greatest  enemy  of  good  road  construction  is 
the  desire  to  get  something  at  a  price  inadequate  to 
meet  the  conditions  imposed.  Any  expenditure  is  jus- 
tifiable which  is  necessary  to  meet  such  conditions 
and  give  satisfaction.     It  is  an  economy  in  the  end. 

It  has  been  stated  by  the  Massachusetts  Highway 
Commission  that  the  cost  of  maintenance  on  the  heav- 
ier travelled  roads  in  that  state  has  reached  $1,000  per 
mile  per  annum.  If  the  life  of  a  road  surface  is  as- 
sumed to  be  ten  years  it  is  evident  that  half  of  the 
sum  necessary  for  maintenance  during  this  period,  if 
expended  in  the  original  construction,  would  be  a  true 
economy  and  one  which  would  yield  an  adequate  re- 
turn. There  is  ample  evidence  that  an  additional  ex- 
penditure of  10  to  20  cts.  per  sq.  yd.  for  the  original 
cost  of  construction  of  a  road  with  the  best  material, 
will  generally  be  found  to  give  more  than  an  adequate 
return  in  the  reduction  of  the  cost  of  maintenance 
during  the  period  of  the  life  of  the  road. 

Don't  Spoil  by  Stinting  the  Cost 

The  greatest  enemy  of  good  road  construction  lies, 
without  doubt,  in  original  economies.  The  satisfac- 
tory nature  of  any  form  of  road  construction  is  not 
to  be  determined  by  its  original  cost,  but  is  only  dem- 
onstrated by  the  travel  which  it  has  carried  during  the 
period  of  its  existence  and  the  amount  of  service  ob- 
tained from  it. 

In  considering  the  economies  of  road  construction 


to  sustain  heavy  travel,  the  following  points  should 
be  given  careful  attention  : 

(a)  Permanent  features  of  construction: 
1.  Subsoil  foundations. 

3.  Drainage. 

3.  Adequate  foundations  for  the  surface. 

4.  Adequate   lateral    support. 

5.  Properly  proportioned  thickness  for  the  sev- 

eral courses. 

(b)  Surface   construction: 

1.  The  use- of  materials  and  form  of  construc- 
tion demonstrated,  by  previous  experience 
and  service  tests,  to  be  satisfactory,  anrl 
to  give  an  adequate  return  for  the  money 
expended. 

Experience  has  shown  that  danger  in  road  construc- 
tion lies  in : 

1.  False   economies   in   original   design. 

2.  Bad  or  inferior  workmanship. 

3.  Awarding    the    contract    universally    to    the 

lowest  bidder. 

4.  Unsatisfactory  e-xecution  of  the  work  due  to 

lack   of   intelligent   control   on   the   part   of 
supervising  engineers. 

5.  Neglect  of  careful  study  of  individual  prob- 

lems of  construction  and  of  successful  work 
under  similar  conditions. 

6.  The    influence     of    mercenary    and    political 

motives. 

7.  Neglect  of  proper  maintenance. 

In  conchusion  it  may  be  .said  that  the  justifiable 
outlay  for  road  construction  should  be  based  on  the 
results  to  be  expected  as  demonstrated  by  previous 
service  tests  of  various  forms  of  construction.  It  is 
a  question  of  economies  as  well  as  of  engineering,  a 
([uestion  of  how  to  get  an  adequate  return  for  the 
money  expended.  This  will  not  be  attained  by  any 
of  the  cheaper  forms  of  road  construction  in  most 
cases.  The  passion  for  economy,  which  is  so  universal 
to-day,  owing  to  the  desire  to  build  a  large  mileage  of 
road  with  the  money  available,  is  plainly  being  over- 
done. 

Thousands  of  dollars  are  now  thrown  aw^y  on 
forms  of  road  construction  which  can  give  no  adequate 
return  for  the  expenditure. 


Architectural  Features  in  Design 

Engineers  in  this  country  should  exert  more  in- 
fluence in  the  development  of  architecturally  pleasing 
effects  in  the  design  of  structures  than  they  have  done 
in  the  past.  Frequently  the  pressure  brought  to  bear 
upon  them  by  owners  or  officials  of  corporations  and 
municipalities  who  control  the  design  of  engineering 
construction  and  insist  upon  mere  utility  and,  some- 
times, upon  lowest  first  cost,  is  hard  to  resist.  It  is 
encouraging  to  note  cases  in  which  this  pressure  has 
been  successfully  resisted  and  overcome.  Engineering 
work  should  not  be  wholly  utilitarian.  In  all  cases 
where  natural  surroundings  require  it,  where  the  con- 
sistent development  of  a  great  architectural  plan  is 
possible,  or  where  the  presence  of  appreciative  ob- 
servers is  probable,  the  element  of  general  architec- 
tural appearance  should  be  given  consideration.  We 
are  still  far  behind  European  engineers  in  this  respect. 
Surely  the  great  natural  wealth  of  this  country  can  be 
better  applied  in  this  direction  than  we  have  yet  suc- 
ceeded in  applying  it. — Engineering  Record.  ^ 
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Toronto   High   School   of  Commerce 

To  be  completed  by  the  spring  of  1916 


Tlie  new  Hifih  ^chool  of  Cummcrce  with  its  typi- 
cally collegiate  style  of  architecture,  situated  be- 
tween Shaw  and  Roxton  Streets,  north  of  College, 
marks  the  culmination  of  a  comparatively  new  idea. 

In  historically  recalling  a  few  facts  about  the  di- 
vision between  the  Technical  and  Commercial  sub- 
jects of  the  curriculum  of  the  Board  of  Education,  it 
will  be  remembered  that  some  few  years  ago  the  at- 
tendance at  the  'technical  School  on  College  Street 
(now  in  the  hands  of  the  Military  Authorities)  under 
the  able  hand  of  Dr.  MacKay,  grew  to  such  propor- 
tions as  to  cause  the  building  to  be  inadecjuate  in  its 
accommodation,  which  when  compared  with  the  new 
Technical  School  and  the  building  which  forms  the 
subject  of  this  article  was  only  primitive.  Thus  it 
was  deemed  necessary  by  the  Trustees  to  classify  into 
two  distinct  groups,  viz.:  The  Technical  Subjects  and 
the  Commercial  Subjects  with  Dr.  MacKay  and  Prin- 
cipal Eldon  as  their  respective  heads,  the  latter  hav- 
ing temporary  ([uarters  of  eight  rooms  on  the  top 
floor  of  King  Edward  School,  later  being  transferred 
to  Clinton  Street  School. 

The  site  of  the  new  building  which  was  formerly 
a  ravine  with  small  cottage  property  on  its  boundaries 
has  materially  improved  this  part  of  the  city  in  eradi- 
cating what  had  of  recent  years  become  a  dumping 
ground,  and  it  is  intended  next  year  to  arrange  the 
foregroiuid  into  the  form  of  a  park  with  tennis  courts, 
etc. 

The  exterior  has  been  executed  with  John  Price 
dark  red  facing  brick  laid  with  Flemish  P>ond,  the  de- 
sign being  completed  with  well  detailed  dressings  of 
buflf  Bedford  Indiana  limestone.  As  in  many  other 
collegiate  buildings  throughout  the  universe,  the  Tu- 
dor period  of  Gothic  architecture  has  been  chosen. 

Entering  the  building  through  the  portals  of  the 
south  entrance,  one  is  attracted  by  the  spacious  ro- 
tunda with  its  stately  columns,  which  are  of  steel  en- 
cased with  Gothic  panelling,  moulded  caps  and  bases 
of  quarter  cut  white  oak,  springing  from  a  floor  fin- 
ished in  terrazzo  and  marble.  Leading  to  the  upper 
floors  are  two  main  grand  staircases  of  steel  plate 
construction  and  wrought  iron  ornamental  design  with 
two  cast  and  west  and  two  north  auxiliary  stairs  of 
similar  construction  which,  combined  with  corridors 
of  reinforced  concrete  slab  construction  and  walls  and 
partitions  of  solid  brickwork,  constitute  what  may 
properly  be  termed  a  semi-fi reproof  construction  build- 
ing. The  corridors  forming  direct  lines  of  circulaticm 
are  well  lighted  and  of  good  width,  and  give  perfect 
access  to  the  various  rooms  and  assembly  hall  (80  ft. 
0  in.  x  60  ft.  0  in.). 

Perhaps  an  explanation  in  regard  to  the  assembly 
hall  and  its  great  contrast  in  design  to  that  of  the 
main  building  will  be  of  interest.  This  hall  is  not 
intended  wholly  for  the  use  of  the  students,  but  also 
for  the  hire  of  the  ratepayers  generally  for  various 
purposes  such  as  drama,  concerts,  public  meetings, 
etc.  With  this  idea  in  view,  a  freely  treated  design 
of  ornate  staff  plaster  enrichment  embodying  a  strong 
feeling  of  the  Art  Nouveau  has  been  selected  to  meet 
the  cosmopolitan  taste  of  the  people.  Nevertheless,  it 
provides  the  city  with  one  of  the  most  suitable  and 


convenient  halls,  and  will,  it  is  believed,  meet  the  de- 
sires of  all  classes. 

The  balcony  and  floor  are  of  reinforced  concrete 
construction  with  the  main  structural  members  includ- 
ing those  forming  the  roof  and  trusses  of.  steel.  The 
total  seating  capacity  is  972  exclusive  of  the  large 
stage,  leading  from  which  are  the  essential  dressing 
rooms.  Expansive  ceiling  and  sky  lights  form  the 
nucleus  of  the  natural  lighting,  and  with  exhaust  fans 
and  rotary  ventilators  will  greatly  assist  in  the  venti- 
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Main  Entrance- Hlsh  School  o(  Commerce,  lotonto. 

lation.  Perfect  acoustic  properties  have  been  obtained 
as  the  result  of  careful  consideration. 

In  addition  to  twenty-one  class  rooms,  there  are 
two  lecture  rooms,  two  typewriting  rooms,  two  lab- 
oratories, (senior  and  junior)  business  practice  room, 
commercial  room,  art  room  and  library,  complete 
with  administration  offices.  Most  efficient  natural 
lighting  for  these  rooms  is  obtained  by  large  cluster 
windows  with  sliding  casements,  artificial  electric 
lighting  being  given  by  the  indirect  system.  Each 
room  is  connected  by  local  telephones  to  the  admin- 
istration offices,  with  provision  made  for  the  future 
installation  of  an  elevator  from  the  basement  to  the 
top  floor. 

The  finish  of  all  class  room  floors  is  in  white  maple 
with  sound  deadening  felt  under,  which  fulfills  all  that 
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Exterior  view  of  Toronto's  handsome  new  School  of  Commerce. 
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First  Floor  Plan— High  School  of  Commerce,  Toronto. 


nl)cr  17.   ini.1 


II'.     (ON'  Ik  A  CI      Rl'.CORD 


11«1 


■  qoou/^D  •  fLoDQ  •  Plan  • 

Ground  Floor  Plan— High  School  of  Commerce,  Toronto. 


may  be  desired  iHr  warmth  aud  cleanliness.  I  wo 
dadoes  are  treated  with  painted  burlap  with  t^eneral 
trim  of  Cieor^ia  pine  of  oiled  finish. 

The  basement  t>ives  one  the  idea  of  a  first  class 
cafeteria,  there  bein^  a  large  hincheon  room  for  the 
noon-day  meal  accommodation  with  kitchen  and  pantry 
service  complete  with  a  dinint;  room  for  teachers. 
The  remainini;  portion  is  chiefly  occupied  with  larf>e 
and  well  ventilated  recreation  rooms.  Few  oi  our 
I)iiblic  buildings  have  as  <j;ood  toilet  facilities  as  are 
seen  in  the  basement  and  other  parts  of  the  bnildinj;; ; 
they  are  an  example  of  hygienic  construction  and 
cleanliness  with  their  tiled  floors  and  walls  and  white 
Canadian  marble,  partitions  and  sanitary  ware  of  the 
latest  iini)roved  type. 

The  lieating  and  ventilating  are  of  the  vacuum 
system  under  the  scheme  of  the  C.  A.  Dunham  Co. 
I. Id.,  with  direct  and  indirect  radiation.  TIic  vitiated 
air  is  removed  from  the  rooms  and  corridors  by  means 
of  exhaust  fans,  and  their  capacity,  with  that  of  the 
ducts,  ]>rovidc  to  all  rooms  simultaneously  1,500  cubic 
feet  per  minute  with  a  complete  change  oi  air  once 
everv  ten  minutes. 


1  he  total  cost  of  the  building  which  will  be  ready 
for  occupancy  by  the  forthcoming  spring  is  ^277 J7^. 
the  first  contract  being  signed  September  1914. 

Finally,  it  may  be  pointed  out  that  rapid  progress 
has  been  made  in  the  execution  of  the  various  works 
in  spite  of  the  outer  .shell  of  the  Imilding  having  been 
erected  during  the  winter  oi  1914-1915.  It  is  the  larg- 
est school  constructed  under  the  supervision  of  Mr. 
C.  H.  Bishop,  Superintendent  of  Huildings. 

The  following  firms  carried  out  the  work  of  their 
respective  contracts,— R.  Robert.son  &  Sons,  Ltd., 
ma.sonry;  Nicholson,  Curtis  &  Vic.  cut  stone;  Do- 
minion Bridge  Co.  Ltd..  structural  steel:  CrcKker  & 
LcDrew,  carpentry  and  interior  finish;  .-K.  C.  Rich- 
mond, reinforced  concrete;  Jas.  A.  Herridge.  plaster- 
ing; I'ailey  &  Oben.  staff  plaster  enrichment;  Jas. 
I'hinnemore.  painting  and  glazing;  .Shipway  Iron,  Bell 
&•  Wire  Manufacturing  Co.,  ornamental  iron  and  iron 
stairs;  Mis.sisquoi  Lautz  Corp'n.  Ltd..  terrazzo  floor- 
ing and  marble  work ;  Purdy  Mansell  Co.  Ltd.,  plumb- 
ing, heating  and  ventilating:  Johnson  Temperature 
Regulation  Co.  Ltd..  heat  regulation;  Fred  .Arm- 
strong Co.  Ltd..  electric  wiring. 
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Sewage    Treatment    and    Disposal 


By  R.  O.  Wynne-Roberts  (continued  from  last  week's  issue) 


Shovel-vane  Screen — This  name  is  a  literal  trans- 
lation of  that  given  it  in  Germany.  The  screen  is 
composed  of  a  number  of  curved  vanes  radiated 
between  the  hollow  shaft  and  the  perimeter.  The 
.shaft  is  hollow,  open  at  the  top  and  has  within  it  a 
conveyor  to  remove  the  screenings  as  they  are  dis- 
charged from  the  vanes.  There  is  a  brush  attached 
to  an  arm  between  each  vane  to  sweep  off  any  mat- 
ter that  adheres  to  the  screen.  The  various  parts  of 
this  screen  are  operated  by  an  electric  motor  and 
each  part  is  arranged  to  come  into  action  at  the  pro- 
per time.  The  screens  are  built  up  of  V  section  wires, 
at  Gleinitz.  They  are  3  mm.  apart  and  the  removal 
amounted  to  about  63  per  cent,  of  suspended  matter. 

Drum  screens  have  the  shape  of  a  shallow  dish  set 
on  end  facing  the  stream.  These  screens  are  inter- 
nally divided  by  radial  plates  into  a  number  of  com- 
partments so  that  the  screening  can  be  raised  up  as 
the  drum  revolves  and  dropped  into  a  hopper.  Any 
materials  clinging  to  the  screen  are  blown  inwards  by 
an  air  jet.  The  screen  at  Trier  is  14J/2  feet  in  diameter 
and  3.94  feet  deep.  The  perforations  are  1/10  in.  in 
diameter  and  spaced  so  that  the  width  of  metal  be- 
tween the  holes  is  only  0.04  in.  A  one  horse-powei 
motor  rotates  the  screen  once  every  three  minutes.  A 
two  and  a-half  horse-power  motor  operates  the  air 
compressor  and  another  a  half  horse-power  motor 
swings  the  air  nozzles  and  circulates  water  for  the  air 
compressor. 

Cylinder  Screen.s — The  Weand  screen  as  installed 
at  Reading,  Pa.,  Atlanta,  Ga.,  Baltimore,  Md.,  and 
Brooklyn,  Mass.,  represents  this  class.  These  screens 
are  cylindrical  in  shape,  the  sewage  enters  at  one  end 
through  a  fixed  central  opening  leading  to  a  tray,  from 
which  it  is  distributed  sideways  against  the  screen. 
The  garbage  retained  by  the  screen  is  moved  forward 
by  spiral  guides  to  the  other  end  of  the  screen  and 
there  discharged.  The  Weand  screen  at  Reading  is 
covered  with  Monel  metal,  having  36  meshes  per  lineal 
inch  and  protected  by  a  coarser  screen.  The  garbage 
which  clings  to  the  screen  is  washed  off  bj-  a  series  of 
water  jets  fixed  at  the  external  crown. 

Disk  Screen — This  is  represented  by  the  Riensch- 
Wurl  screen.  It  is  somewhat  like  a  flat  rimmed  hat  in 
shape,  set  at  an  angle  of  about  20  deg.  to  the  horizon 
and  partly  immersed  in  water.  This  screen  is  made 
up  of  perforated  i)lates  with  slots  from  0.04  to  0.20  in. 
wide  attached  to  a  frame  hung  from  a  shaft  which  is 
supported  by  beams.  Such  screens  have  been  installed 
at  Dresden  in  Germany  and  in  several  other  cities. 
The  Dresden  screens  are  26.2  ft.  in  diameter,  have 
0.08  by  1.20  in.  slots,  and  a  total  area  of  about  600  sq. 
ft.  The  screens  are  rotated  once  every  three  minutes 
but  this  speed  can  be  varied  considerably.  The  screen- 
ings are  brushed  off  into  a  channel  and  discharged. 
The  screen-plates  are  of  bronze,  or  brass,  with  bevelled 
perforations  .so  that  the  material  may  be  released 
freely.  The  efficiency  of  removal  of  suspended  matter 
is  reported  to  be  from  60  to  70  per  cent. 

Having  described  the  salient  points  of  each  type 
of  screens,  the  question  which  naturally  comes  next 
is,  what  are  the  advantages  and  disadvantages  of  these 
various  screens.  Before  these  matters  can  be  dis- 
cussed it  will  be  well  to  understand  what  is  expected 


of  screens  and  in  this  connection  Mr.  Kenneth  Allen's 
conditions  may  be  accepted,  namely,  that  a  fine  screen 
(a)  must  remove  a  sufficient  quantity  of  the  sus- 
pended solids  and  total  organic  matter  in  regular  oper- 
ation to  satisfy  the  needs  of  the  situation.  In  other 
words,  its  efficiency  must  be  adequate,  (b)  In  opera- 
tion it  must  be  reliable  and  in  capacity  it  must  be 
ample,  under  the  conditions  of  sewage  flow  and  sur- 
face elevation  which  may  obtain,  (c)  Its  operation 
must  be  free  from  nuisance  and  unsanitar}'  conditions, 
(d)  All  parts  must  be  accessible  for  inspection,  repair 
and  renewal,  (e)  The  cost  of  installation  must  be 
low.  (f)  The  cost  of  operation,  renewals,  and  repairs 
must  be  low. 

In  respect  of  the  first  condition  Air.  Langdon 
Pearse,  divisional  engineer  Sanitary  District  of  Chi- 
cago, stated  that  the  efficiency  of  screens  depends  on 
(1)  the  size  and  shape  of  the  mesh  or  screen;  (2)  the 
loss  of  head  under  which  screens  are  operated;  (3) 
the  character  of  the  suspended  matter ;  (4)  the  fresh- 
ness of  the  sewage,  which  in  one  of  domestic  origin 
will  be  influenced  by  the  area  sewered,  the  time  of 
concentration,  and  the  condition  of  the  sewers;  (5) 
the  dilution  of  the  sewage,  the  gallons  of  flow  per 
capita,  or  the  concentration  of  suspended  matter;  (6) 
the  type  of  screen. 

Efficiency  of  Screens 

The  efficiency  of  screens  is  affected  by  the  condi- 
tion of  the  sewage.  Mr.  Rudolph  Hering  referred  to 
a  simple  experiment  made  by  Dr.  Travis,  narrfelj',  al- 
lowing fresh  sewage  of  a  house  to  pass  through  a 
paper  filter,  and  allowing  the  filtrate  to  stand.  This 
was  rarely  found  to  become  putrescible.  It  is  the  solid 
and  colloidal  matter  that  decomposes  and  this  action 
sets  in  quickly.  This  being  the  case,  the  sooner  the 
solids  are  removed  the  better.  It  will  be  readily  un- 
derstood that  where  sewage  has  to  travel  a  consider- 
able distance  "the  solid  matter  is  broken  up,  commin- 
uted and  dissolved."  Further,  the  solids  which  are 
screenable  have  become  friable  and  are  easily  acer- 
vated,  so  that  in  passing  through  a  screen  especially 
when  there  is  a  considerable  difference  in  the  water 
levels  on  the  upstream  and  downstream  sides,  much 
solid  matter  is  further  broken  up.  Mr.  O'Shaughnessy. 
Birmingham  (Eng.)  found  that  foecal  matter  forms  a, 
colloidal  solution  when  agitated  with  water,  and 
doubtless  some  screens  tend  to  act  in  this  manner.  The 
cleaning  of  some  screens  again  further  tends  to  force 
solids  through  the  mesh  or  plates.  Rakes  operating 
under  water  disturb  the  collection  of  solids  and  the 
hydrostatic  head  forces  some  through.  Consequently 
it  is  necessary  that  all  cleaning  of  screens  should  be 
done  above  water,  which  is  new  being  done  in  all  re- 
cent installations  of  moving  screens.  It  is  interesting 
to  note  to  what  extent  screens  of  different  meshes  re- 
move suspended  matter.  This  is  as  investigated  in 
Chicago  by.  Messrs.  Wisner  and  Pearse  and  they,  ac- 
cording to  Mr.  Kenneth  Allen,  obtained  the  following 
results : — 

With  slot  measuring  1.00  by  0.0625  in.  the  average 
reduction  in  suspended  matter  was  14  per  cent,  and 
the  sewage  was  backed  up  18  in.  in  28)4  minutes, 
when  passing  sewage  at  the  rate  of  11,100  U.  S.  gal- 


Ions  per  sq.  ft.  daily.  Slots  0.50  by  0.032  in.  removed 
20  per  cent,  and  the  loss  of  head  of  18  in.  took  place 
in  9  min.  8  sec,  the  volume  of  sewaj^e  beinf.;  the  same 
as  above.  Slots  0.0.50  by  0.025  in.  removed  25  per 
ent.  and  under  similar  conditions  caused  the  same 
loss  of  head  in  7  min.  14  sec. 

Screens  havinjj  different  mesh  per  lineal  in.  were 
Iso  tried  and  the  results  were : — 

6  meshes 13  per  cent,  removal 

10  meshes 10  per  cent,  removal 

16  meshes 17  per  cent,  removal 

20  meshes 16  per  cent,  removal 

24  meshes 21  per  cent,  removal 

30  meshes 20  per  cent,  removal 

40  meshes 26  per  cent,  removal 

60  meshes 23  per  cent,  removal 

80  meshes 33  per  cent,  removal 

100  meshes 29  per  cent,  removal 

Screens  vs.  Settling 

Mr.  Pearse  mentions  that  a  30  mesh  Weand  type 
of  screen   was  tried  and   the   reduction   in   suspended 
matter  was  only  8  per  cent,  the  improvement  in  the 
oxygen   demand   being  only  6  per  cent,    whereas   b}' 
settling   the    screened    sewage   the   suspended    matter 
was  altogether  reduced  66  per  cent,  and  the  improve- 
ment  in   oxygen   demand    was  42  per  cent.     As   Mr. 
tieorge  A.  Soper,  president  of  the  Metropolitan  Sew- 
erage  Commission   of   New   York   stated,   screens   re- 
move suspended  matter  according  to  size,  and  tanks 
according  to  weight  of  the  particles,  but  neither  ac- 
cording to  composition.    The  New  York  report  men- 
tions the  fact  that  screens  remove  much  of  the  solid 
matter  but  the  demand  upon  dissolved  oxygen  is  not 
materially  lessened.     This  is  confirmed  by  Mr.  Wis 
nei'  oi  Chicago   in   his  report  and   records   prove  the 
quantity  of  suspended  matter  left  in  the  sewage  after 
screening  to  be  usually  greater  than  that  detained  by 
the  screens  with  the  result  that  from  the  standard  of 
biological  oxygen  demand  the  change  is  slight.     Mr. 
G.  W.   Fuller  expressed  the  opinion  that  screens  are 
preferable  to  settling  tanks  onh-  where  it  is  desirable 
or  necessary  to  remove  only  relatively  large  sewage 
matter  in   suspension.     Where   settling   solids   would 
form  deposits  in  the  water  courses  if  screening  alone 
were  adopted,  to  install  settling  tanks  will  prove  wiser 
than  to  install  fine  screens.     In  certain  places  it  may 
be  eccinomical  to  install  screens  first    to  be  followed 
later  on  by  settling  basins,  as  occasion  demands.    Set- 
tling tanks  as  a   general   rule  are   cheaper   to  install 
than  screens,  because  for  a  given  cost  they  will   re- 
move a  greater  quantity  of  organic  matter.    Mr.  Ham- 
mond of  ]5rooklyn  claimed  that  two  storey  tanks  with 
twenty  minute  retention    were    more    efficient    than 
screens.    Kinchling  again,  maintained  that  fine  screens 
with    one    millimetre    openings    were    as    efl'eclual    as 
tanks  with   iVl  retention.     In  many  instances,  where 
wing  or  drum   screens  are  in   use  grit  chambers  arc 
not  provided  as  grit  is  caught  by  the  screens.    Where 
settling  tanks  are  constructed  the  use  of  fine  screens 
is   deprecated   as   unjustifiable     expenditures.      With 
tanks  the   loss  of  head  is   small   and   does   not    vary. 
Tanks  do  not  deteriorate  or  need  renewals  like  screens  ; 
they   require  less   skilful  att'ention.  but  require  more 
area,     (irease  adheres  to  screens  and  occasionally  re- 
(|uires  solvents  or  steam  to  remove.     The  cleaning  of 
screens  is  a  subject   which  is  receiving  considerable 
attention.     Rake's,  scrapers  and  brushes  tend  to  push 
some  of  the  organic  matter  through  the  screens,  hence 
the  use  of  compressed  air  to  blow  the  screenings.  Mr. 
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Kinchling  thought  the  use  of  vacuum  would  be  de- 
sirable for  cleaning  screens  and  no  doubt  we  .shall 
soon  see  it  applied. 

Carsbolton  screens  are  operated  by  under-shot 
waterwheels  driven  by  the  flow  of  .sewage.  Conse- 
quently the  speed  of  travel  of  the  screens  is  propor- 
tional to  the  volume  of  sewage.  Where  screens  are 
operated  by  electric  motors  the  rotation  is  not  pro- 
portional and  with  increased  Hows  of  sewage  the 
backwater  tends  to  increase.  Mr.  Kinchling  said  that 
"this  loss  of  head  might  be  utilized  to  control  the 
speed  of  the  moving  screen,  in  order  to  prevent  ex- 
cessive backwater,  and  the  development  of  internal 
pressure  in  a  closed  conduit."  As  already  pointed 
out.  to  receive  the  best  results  screens  should  be  lo- 
cated as  near  the  points  of  pollution  as  is  possible 
and  as  under  careful  management  there  is  but  little 
smell  or  nuisance  arising  with  fresh  sewage,  screens 
could  be  placed  in  built  up  districts,  provided  that 
the  screenings  are  not  kept  there.  It  was  found  at 
Baltimore  that  screens  located  between  the  tanks  and 
filters  were  advantageous,  as  the  work  of  two  men  at- 
tending to  cleaning  fixed  nozzles  on  six  to  nino  acres 
of  filters  was  reduced  from  eight  hours  to  two  hours 
per  day.  There  are  many  points  to  which  reference 
could  be  made  but  space  and  time  is  limited,  so  a  few 
more  items  only  will  be  touched  upon.  The  possi- 
bility of  by-passage  of  solids  should  be  prevented. 
The  screen  should  be  simple  in  design,  strong  in  con- 
struction, easy  to  renew  and  provision  should  be  made 
to  screen  sewage  when  the  screen  is  under  repair.  The 
area  of  openings  should  be  ample  so  that  the  back- 
water may  be  kept  as  low  as  possible. 

Floatage  Chambers 

Mr.  Rudolph  Hering  suggests  floatage  chambers 
for  New  York  in  which  the  velocity  of  the  sewage 
flow  would  be  reduced  and  suspended  matter  lighter 
than  water  would  rise  t<>  the  surface  and  be  skimmed 
oflF. 

The  sampling  of  sewage  is  a  matter  of  importance 
because  the  efficiency  of  screens  cannot  be  judged  by 
casually  sampling,  for  sewage  changes  in  character 
and  composition.  Mr.  Kershon  who  was  the  engineer 
to  the  Royal  Commission  on  Sewage  Disposal,  pointed 
out  that  samples  should  be  from  corresponding  sew- 
age, one  way  to  ensure  this  being  the  use  of  a  coloring 
dye.  Mr.  Jennings  of  Chicago  collected  a  series  of 
samples  in  a  large  jar  and  mixed  them. 

Mr.  George  C.  Whipple  referred  to  an  interesting 
means  of  recording  samples  of  sewage  or  water  by 
the  use  of  absorbent  cotton  di.scs,  which  are  also  em- 
ployed to  ascertain  the  quantity  and  character  of  sedi- 
ment in  milk.  These  discs,  supported  by  wire  gauze, 
are  placed  in  the  neck  of  an  empty  milk  bottle.  An- 
other bottle  filled  with  the  sample  of  water  or  sewage 
is  inverted  over  the  empty  one  and  by  forcing  air  into 
the  former  its  contents  arc  discharged  into  the  latter. 
and  at  the  same  time  the  cotton  wool  disc  retains  the 
suspended  matter.  This  straining  method  is  simple, 
easy  and  quickly  manipulated,  and  the  discs  form 
visual  records,  which  may  be  mounted  for  future  ref- 
erence. 

In  conclusion  a  few  quotations  from  the  Philadel- 
phia report  will  be  culled : — 

"In  Germany  the  preparatory  treatment  of  sewage 
has  been  developed  to  a  very  high  degree  not  only  in 
the  tankage  of  sewage,  but  also  in  removing  the  sus- 
pended solids  by  means  of  screens.  In  manv  German 
cities  the  sewage  is  collected  to  central  points,  passed 
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through  srit  chambers  and  screens  having  sufficiently 
small  openings  to  remove  practically  all  appreciable 
sized  solids  and  disposed  of  by  diffusion  in  the  river 
water  through  submerged  outfalls. 

"Such  treatment  works  are  more  compact  than 
those  using  any  other  processes.  No  deep  excavation 
for  tanks  is  required  and,  where  necessary,  the  screen- 
ings can  be  incinerated  at  the  plant,  thereby  eUmin- 
ating  the  need  for  sludge  drying  beds  required  for 
tank  treatment. 

"At  Dresden,  for  instance,  26,500  000  gallons  a  day 
of  sewage  are  passed  through  screens.  The  building- 
required  is  85  feet  x  230  feet  in  plan,  and  the  founda- 
tions are  12.5  feet  below  the  water  level  in  the  sewer. 
A  similar  capacity  treatment  works  consisting  of 
Erascher  tanks  and  sludge  beds  would  occupy  a  space 
of  150  feet  x  500  feet  and  30  feet  below  the  water  level 
in  the  sewer. 

The  tank  installation  would  remove  a  larger  per- 
centage of  the  suspended  solids  in  the  crude  sewage 
than  the  fine  screens,  but  there  are  circumstances 
where  the  oxidizing  power  of  the  river  water  can  be 
utilized  for  the  assimilation  of  the  fine  particles  pass- 
ing through  the  screens. 

Mr.  Datesmon  reported  on  his  visit  to  European 
works.  He  stated  that  "the  trend  of  new  designs  or 
where  extensions  must  be  made  to  old  works  is  di- 
vided between  fine  screening  and  additional  tankage. 

"In  one  case,  Dusseldorf  tanks  were  determined 
upon  for  extension  works  after  exhaustive  tests  and 
calculations  as  being  more  economical  than  screens, 
and  the  type  chosen  was  the  Emscher,  on  account  f)f 
efficient  sludge  disposal. 


"The  cleanest,  most  economical  screen  is  the 
Reinsch  screen  used  in  Dresden,  with  the  Frankfurt 
a/M.  type  of  5  vane  rake  a  close  second. 

"Screens,  however  effective  in  many  cases,  cannot 
compete  in  efficiency  with  properly  designed  tanks. 

"While  the  data  is  not  in  such  form  as  to  be  read- 
ily comparable  with  tankage  .systems,  it  can  well  be 
asserted  that  of  all  the  screens  in  use  that  at  Dresden 
gives  the  highest  efficiency,  which  is  64  per  cent,  re- 
moval ;  others  are  less  than  one-half  this,  as  a  matter 
of  judgment. 

■'By  comparison  tankage  treatment  is  more  effect- 
ive in  the  removal  of  solids  than  is  screening. 

"In  addition,  tankage  treatment  is  more  flexible, 
in  that  longer  storage  will  remove  more  solids. 

"The  argument  is  advanced  that  screens  take  less     ^ 
room,  can  be  confined  to  a  building,  while  tanks  must     H 
be  subject  to  climatic  changes  and  variations  in  char- 
acter of  sewage,  also  that  more  land  is  required. 

"From  observations,  it  would  ap])ear  that  the  ex- 
tra cost  of  land  is  more  than  offset  by  first  cost  and 
operating  cost  of  screening  machinery. 

"Where,  therefore,  the  flow  in  a  river  is  sufficient 
to  afford  proper  dilution  for  the  sewage  and  screening 
alone  is  necessary,  as  at  Hamburg,  the  use  of  fine 
screens  is  of  advantage  owing  to  the  ease  of  handling 
the  screening,  the  ability  to  confine  the  treatment  to 
a  building,  which  may  set  in  a  populous  section  with- 
out nuisance,  and  thereby  avoid  the  cost  of  long  con- 
duits and  large  areas  for  sludge  storage. 

"Where  other  conditions  prevail,  the  rivers  being 
inade(|uate  to  furnish  proper  dilution,  tankage  treat- 
ment ajjpears  to  be  advantageous  in  place  of  screens." 


Efficient     Conduct    of    Building     and 
Contracting   Operations 


By  Grant  Fee  * 


"•T"^  T  E  are  not  moving  forward  at  the  present  time 

V\/        in  the  general  sense  of  the  word,  but  we 

T   ▼         are    going   by    leaps    and    bounds.     In    the 

science   of   construction   and   in    mechanics 

we  are  advancing  at  a  rate  which  twenty-live  years 

ago  was  not  deemed  possible. 

The  Woolworth  Building,  located  in  New  York 
City,  has  a  height  of  792  feet,  has  55  renting  stories, 
has  a  floor  space  of  40  acres.  This  building  was  con- 
structed complete  in  less  than  two  years.  This  is  an 
accomplishment  which  for  gigantic  proportions  and 
economy  of  time  well  nigh  staggers  the  imagination. 
The  commercial  value  of  a  structure  of  this  character 
is  made  possible  by  the  invention  and  construction  of 
high  speed  elevators  with  the  necessary  practical 
safety  devices. 

The  Twin  Peak's  Tunnel,  which  is  now  being- 
constructed  in  San  F"rancisco,  has  a  length  of  2^-4 
miles,  a  width  of  25  feet  in  the  clear,  has  two  large 
su1)-stations  or  chambers  with  necessary  approaches. 
This  work  will  be  completed  in  less  than  two  years. 

The  Panama-Pacific  International  Exposition  has 
a  total  ground  area  of  635  acres ;  of  this  330  acres  are 
covered  with  buildings,  or  are  under  roof.  In  its  con- 
struction over   110,000,000  feet  of  lumber,  over   120,- 

*  Bifope  American  Builders"  Convention,  .San  Francisco. 


000  tons  of  steel,  thousands  upon  thousands  of  tons 
of  plaster  and  other  materials  in  proportion  were  used, 
together  with  the  salt  water  fire  sj'stem,  the  fresh 
water  system,  the  sewer  system,  the  electric  system, 
the  streets  and  drivewa3S,  and  the  parking  and  plant- 
ing; the  grading  for  streets  was  commenced  in  Octo- 
ber 1912,  and  alL  work  was  completed  in  F'ebruary 
1915,  making  the^  time  for  completing  this  gigantic 
undertaking  less  than  two  years  and  five  months. 

In  the  construction  of  the  Panama  Canal,  the  most 
gigantic   undertaking   in   the   world,   over   200.000,000 
cu.   yds.  of   earth   and  rock   were  removed ;   5,000,000 
cu.  yds.  of  concrete  used,  and  half  gates  in  the  locks 
were  used  which  have  a  weight  of  700  tons  each.   This 
canal  was  completed  in  ten  years  and  eight  months 
by  the  United  States  (iovernment.     To  perform  this 
work  special  appliances  and  machinery  were  designed 
by  General  Geo.  D.  Goethals,  who  had  complete  charge 
of  this  great  work  ;  he  is  the  greatest  American  builder       j 
to-day,  and  it  was  Gen.  Goethals  who  made  this  very  fli 
celebration  possible.     It  is  our  loss  that  it  was  not  "■ 
possible  for  him  to  accept  our  invitation  to  be  presem 
with  the  American  builders  during  this  Congress. 

These  are  forcible  illustrations  of  modern  efficient 
methods. 

In  mechanical  lines,  new  machinery  to  perform  new 
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work   is   ljeiiij,r  designed   and   constructed   so   rapidly 
that  efficient  machines  of  last  year  are  inefficient  this 

.year,  due  to  other  better  inventions  or  the  urgent  ne- 

hcessity  for  new  methods. 

Referring  to  the  building  industry  in  i)articular, 
the  invention  of  machinery  and  ai)i)liances  for  the  di- 
rect and  economical  manufacture  of  the  various  arti- 
cles necessary  to  ccjnstruct  a  building,  and  for  con- 

I  ducting  the  actual  building  oi)erations  on  the  -site, 
have  resulted  in  increased  efficiency  to  such  an  extent 
that  at  the  present  day  a  building  can  be,  and  is,  con- 
structed in  a  much  shorter  period  than  would  have 
been  re(|uired  even  twenty  years  ago. 

The  wonderful  |)ossibilities  of  these  days  for  manu.- 
facturing  the  hundred  and  one  materials  which  enter 
into  the  construction  of  a  building,  enable  us  to  per- 
form all  work  in  shops  or  factories,  excepting  the  ac- 
tual erecting  or  assembling  of  such  materials  on  the 
site,  thereby  effecting  a  saving  of  time  and  money. 

Economic  Value  of  Modern  Machinery 

The  economic  value  of  modern  construction  hoists 
and  elevators,  mechanical  mixers  for  various  mater- 
ials, pneumatic  tools  for  riveting,  drilling  and  boring, 
the  use  of  electric  power  and  electricity  for  welding 
and  cutting,  power  saws,  pow'er  surfacing  machines, 
swing  staging  for  exterior  work,  preservative  coat- 
ings for  stone  for  excluding  moisture,  thus  making 
stone  work  look  better  and  last  longer,  the  making 
of  concrete  practically  water  tight  by  the  admixture 
of  hydrated  lime  and  waterproofing  com])ounds,  and 
tlie  one  thousand  and  one  machines,  compoimds  and 
materials,  which  have  been  invented  for  various  uses, 
all  combine  toward  increased  efficiency  to  make  it 
l)ossible  to  construct  a  building  cpiicker  and  better 
than  ever  before. 

The  revolution  of  construction  methods  by  the  in- 
troduction of  the  modern  steel  frame,  reinforced  con- 
crete frames,  reinforced  concrete  for  wall  and  floor 
construction,  mill  construction  and  t>ther  methods,  all 
tending  toward  increased  tire  priitection,  are  other 
forms  of  greater  efficiency. 

The  impro\ements  made  in  the  i)ast  twenty  years 
in  our  factories,  now  well  lighted  and  sanitary,  and  in 
our  shops  on  the  building  site,  essential  to  the  health 
and  comfort  of  workmen,  as  well  as  in  the  mechanical 
l)art  of  the  construction  of  l)uildings.  are  marvelous. 

The  Efficiency  Expert 

The  efficiency  ex])ert  of  to-day  employed  by  a 
manufacturer  to  go  through  his  factory,  study  its 
workings,  in  the  hope  of  increasing  its  output  with  the 
s.iine  or  less  expense, -does  not  enter  the  factory  with 
the  idea  of  causing  the  employees  to  expend  more 
|)ersonal  energy  in  order  to  increase  the  output,  but 
with  the  idea  (if  studying  the  various  operations  of  the 
factory,  locations  of  machines,  etc.,  in  other  words, 
his  aim  is  mainly  to  save  waste,  to  introduce  .system 
and  arrange  the  machinery  in  such  a  manner  that  the 
energy  expended  by  the  employees  is  always  expended 
toward  greater  efficiency  or  better  production  and 
not  in  unnecessarv  motions,  or  similar  uniiroductive 
labor.  It  is  simply  an  effort  to  sa\e  waste  of  time, 
material  and  energv. 

There  is  too  much  apathy  in  our  business.  \\c 
should  inform  ourselves,  as  far  as  possible.  Let  every 
man  in  the  business  read  the  excellent  Building  Trade 
papers  of  to-day.  There  is  .■something  to  learn  every 
(lay.  Why  should  not  education  sui>plement  the  trades 
we  leariH'(l  when  ymmg.     The  WDrld  does  not  remain 


still,  men  cannot  afford  to  do  so.  If  we  do  not  pro- 
gress we  go  backward,  and  it  is  our  duty  to  keep 
abreast  with  the  advancing  stri'b-^  in  l.tiUdin"  m:ift.T» 
and  modern  methods. 

-Vow  let  us  consider  for  a  niMimiu  a  \ci  v  iiniH.itaiit 
(|ue.stion:  Have  we  made  the  same  progress  in  that 
))art  of  our  work  which  is  non-mechanical, — for  ex- 
ample, Estimating? 

No  Progress  in  Estimating 

We  have  not,  in  my  judgment,  made  any  material 
progress  in  the  efficiency  of  estimating  for  the  past 
twenty  years,  perhaps  longer.  Our  present  method 
of  obtaining  contracts  is  much  the  same  as  it  was 
twenty  years  ago,  and  I  believe  we  could  go  much 
farther  back  than  that. 

.\o  matter  how  many  men  or  firms  are  figuring  a 
Iniilding,  each  takes  off  his  own  quantities  and  figures 
accordingly,  and  here  it  may  be  said  the  time  allowed 
for  determining  the  value  of  work  is  now,  generally 
speaking,  too  short.  Some  one  has  said  accuracy  is 
too  often  sacrificed  for  speed.  Present  methods  are 
conducive  to  error,  and  resulting  complications.  Esti- 
mating as  it  is  now  done  entails  an  immense  amount 
of  wasted  time  and  energy,  as  one  individual  could 
take  off  the  quantities  ready  for  pricing.  wherea.s 
twenty,  perhaps,  are  doing  the  .same  work,  all  going 
over  the  same  ground.  The  builder,  in  the  various 
lines  wastes  a  great  deal  of  his  own  time,  and  the 
time  of  men  in  his  employ  in  taking  off  quantities 
for  estimating.  If  this  wasted  time  could  be  devoted 
to  supervising  actual  construction  work  in  hand,  it 
would  be  much  better  from  the  standpoint  of  effi- 
ciency, and  incidentally,  more  profitable.  The  builder 
may  not  add  a  particular  item  ior  the  wasted  time  and 
energy  in  an  estimate,  but  in  the  overhead  cost  of  the 
\  arious  buildings  he  does ;  it  becomes  a  serious  item 
of  office  expense,  and  therefore,  must  be,  and  is,  paid 
for  eventually  by  the  owners,  although  under  our 
present  methods  he  may  never  realize  this  fact. 

It  appears  to  me  that  we  are  wanting  in  efficient 
methods  in  this  particular.  Owners  now  pay  in  the 
end  many  times  over  for  taking  off  the  quantities  of 
a  building;  this  would  not  be  the  case  if  one  well 
trained  person  were  to  take  such  quantities  off.  and 
duplicate  lists  of  these  quantities  furnished  to  each 
bidder  as  a  uniform  basis  upon  which  to  figure. 

This  would  help  to  reduce  the  cost  of  construction 
in  the  sense  that  a  builder  would  be  able  to  devote 
more  time  to  the  work  he  has  in  actual  progress.  He 
would  have  more  time  and  a  clearer  mind  with  which  / 
to  consider  the  numerous  questions  which  always 
arise  in  carrying  out  work ;  greater  efficiency  and  less 
waste  would  result. 

A  Quantity   Surveyor 

It  would  seem  to  me.  therefore,  the  creation  of  a 
licensed  office — known  as  the  Quantity  Survevor — is 
desirable.  Men  who  have  special  training  in  this 
work  and  who  are  responsible  and  competent.  The 
plans  and  specifications  would  pass  into  his  hands 
from  the  architect.  His  duty  would  be  to  prepare  a 
r.ill  of  Quantities  of  the  various  materials  required  for 
the  construction  of  the  building.  This  Hill  of  Quan- 
tities, with  the  plans  and  specifications  to  be  submitted 
to  the  various  bidders  who  are  to  figure  on  the  work. 
The  plans  and  specifications  to  indicate  the  conditions 
under  which  construction  will  take  place,  height  of 
building,  character  of  work,  etc..  and  the  Bills  of 
Quantities  to  indicate  the  quantity  of  material  of  all 
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kinds  which  the  successful  bidder  is  ex])ected  to  fur- 
nish. The  Bill  of  Quantities  I  consider  should  be 
made  the  basis  of  the  contract  entered  into  between 
the  builder  and  the  owner.  Should  more  materials  be 
required  the  Builder  to  be  paid  for  same  at  his  own 
unit  rate,  and  if  less  materials  are  required,  then  same 
to  be  deducted  from  the  contract  at  the  unit  rate. 
Would  this  not  result  in  a  great  saving  of  energy  and 
time  now  wasted,  and  result  in  a  better  understanding 
between  all  parties? 

This  would  require  plans  from  the  architect  more 
complete  than  those  generally  furnished  at  the  pres- 
ent time  for  estimating.  It  would  require  plans  show- 
ing the  locations,  sizes,  etc.,  of  all  electric  conduits, 
heating,  gas,  sewer,  plumbing,  vacuum  cleaning  pipes, 
etc.  It  would  be  necessary  for  plans  to  show  the 
actual  construction  contemplated  in  various  parts  of 
the  building,  not  leaving  such  matters  to  the  judgment 
of  the  builder  when  estimating,  and  to  the  interpreta- 
tion of  an  architect  after  a  contract  is  awarded. 

The  Element  of  "Guess" 

At  the  present  time  when  estimating,  a  bidder 
must  make  some  allowance  for  conditions  and  things 
not  clearly  shown  by  plans  and  specifications,  thereby 
adding  a  certain  cost  to  the  building  under  our  sys- 
tem. Were  this  element  of  risk  or  guess-work  elim- 
inated it  would  have  a  still  further  tendency  to  reduce 
cost  of  construction  to  the  owner,  and  the  builder 
would  not  be  called  upon  to  take  those  unfair  chances 
which  make  bidding  so  uncertain  to-day. 

I^ayment  according  to  measurement  is  nothing 
new,  it  has  been  used  in  older  countries  for  a  hundred 
years  nearly.  Mr.  G.  Alexander  Wright,  a  prominent 
architect  of  San  Francisco,  has,  during  the  past  twenty 
jears,  done  considerable  work  in  an  attempt  to  estalj- 
lish  better  estimating  and  contract  methods,  urging 
and  advocating  better  and  fairer  methods  and  the 
adoption  of  the  Quantity  System  of  estimating,  upon 
which  he  is  a  w^ell-known  authority. 

Some  builders  seem  to  be  opposed  to  change  in 
our  system,  holding  that,  if  the  position  be  chawged 
any  one  from  a  candle-stick  maker  could  become  a 
contractor ;  therefore,  the  business  would  become 
over-crowded  and  would  not  be  a  profitable  business 
in  which  to  engage.  I  believe  they  are  mistaken. 
There  is  nothing  to  prevent  that  now,  and,  unfortun- 
ately, we  know  it  does  occur.  It  appears  to  me  that 
l^rofits  are  not  the  result  of  our  system  of  estimating. 
I  believe  our  system  is  responsible  for  the  losses,  be- 
cause it  is  impossible  for  a  bidder,  in  the  hurry  gen- 
erally necessary  in  taking  oflf  quantities,  to  accurately 
and  intelligently  do  such  work,  for  several  reasons, 
consequently  he  must  use  his  building  instinct  and 
judgment  to  guess  "right"  in  greater  or  less  degree 
in  making  up  his  estimate,  and  it  is  through  resulting 
errors  and  by  omitting  quantities  altogether,  that 
losses  occur. 

Great  Variation  in  Tenders 

I'he  great  variation  in  figures  submitted  for  build- 
ings, in  my  judgment,  is  due  not  to  the  unit  prices 
used,  but  is  due  to  the  difference  in  the  quantities 
each  bidder  takes  ofif.  This  variation  in  quantities  is 
due  in  part  to  work  not  being  shown  with  sufficient 
clearness  on  plans,  and  in  part  to  the  difference  in  the 
judgment  of  the  various  men  taking  ofif  quantities, 
time  being  usually  too  short,  and  consequently  under 
our  present  unscientific  inefficient  methods  of  estimat- 
ing, there  must  be  more  or  less  guessing  as  to  the 
quantity  of  materials  required. 


The  profit  in  building, — when  there  is  any,— is  due 
rather  to  the  ability  of  the  builder  to  buy  materials 
at  the  best  market  price  and  to  his  efficient  methods 
in  conducting  his  operations  and  managing  his  busi- 
ness. 

I  believe  the  quantity  system,  or  some  method  of 
])uyment  based  on  the  quantity  of  work  actuallj^  exe- 
cuted, would  make  the  business  more  profitable  to 
the  iiuilder,  less  costly,  and  therefore  a  better  invest- 
ment for  the  owner.  As  I  view  the  situation  to-day. 
our  estimating  methods  are  unscientific  and  inefficient, 
and  a  change  is  necessary  if  we  really  desire  efficiency 
in  the  estimating  department  of  our  business.  I  be- 
lieve that  it  is  the  duty  of  every  building  organiza- 
tion to  make  a  concerted  eflfort  to  correct  the  present 
unsatisfactory  contracting  conditions. 


Machine  Built  at  Panama  Canal  Shifts  Track 
on  Dumps 

The  main  dumps  for  disposing  of  excavated  ma- 
terial on  the  Panama  Canal  were  started  from  trestles 
constructed  for  the  purpose,  and  when  filled  out  as 
far  as  the  spreader  would  reach  the  track  was  shifted 
to  one  of  the  edges  of  the  dump.  The  track-shifter 
illustrated  herewith  was  devised  on  the  Isthmus  for 
this  work  and  was  described  in  a  paper  presented  to 
the  International  Engineering  Congress  in  San  Fran- 
cisco last  month  by  Maj.-Gen.  George  W.  Goethals, 
governor  of  the  Canal  Zone. 

The  track-shifter  consisted  of  a  boom,  with  suit- 
able tackle,  extending  from  a  flat-car  out  over  the 
track  in  advance  of  the  flat-car,  which  lifted  the  track 
bodil}',  ties  and  all,  from  its  bed.  Another  boom,  ly- 
ing in  a  practically  horizontal  position,  and  also  equij)- 


Shifts  track  9  feet  at  a  time. 

ped  with  tackle,  extended  out  at  an  angle  to  the  side 
of  the  car,  and  was  used  for  pulling  the  track  to  one 
side  or  another.  For  operating  the  booms,  the  car 
was  equipped  with  an  engine  similar  to  the  ordinary 
hoisting  engine.  At  first  the  track-shifter  only  moved 
a  section  of  track  5  ft.  sideways  at  a  time,  but  it  was 
later  improved  so  that  the  track  could  be  thrown 
over  9  ft.  at  one  operation.  On  one  occasion,  at  the 
Tabernilla  dump.  1^  miles  of  track  were  shifted  12 
ft.  from  the  original  position  in  1  hr.  and  50  min. 
Ten  of  these  machines  were  made  on  the  Isthmus  and 
used  on  the  work.  To  facilitate  this  track  shifting, 
the  track  had  one  free  end  and  was  made  more  flexible 
by  an  occasional  switch-point  in  laying  the  rails. — 
Engineering  Record. 
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Concrete  Construction  Stood  the  Test 


One  of  tlie  most  severe  tests  of  concrete  fireproof 
huikliiifj  construction  in  Canada  of  which  we  have 
record  took  place  on  the  afternoon  of  November  5, 
when  the  complete  stock  of  the  United  Photographic 
Stores,  IJmited,  located  f)n  tlie  fourth  floor  of  the 
Read  (iuildint;,  Montreal,  was  destroyed  by  fire.    The 


Fig.  1.— The  floor  on  which  the  fire  started. 

stock  consisted  of  chemicals,  films,  and  a  j^eneral  stock 
of  lij^ht  and  inllammablc  materials  used  in  the  manu- 
facture of  photof^raphic  supplies.  The  nature  of  the 
material  burned  was  practically  the  same  as  that 
which  was  destroyed  in  the  Edison  factories  in  De- 
ceinber  last,  when  the  fire  was  reported  to  be  one  of 
the  hottest  known. 

The  fire  in  tlie  Read  Building;  was  discovered  about 
2.40  p.m.,  and  rapidly  sjiread  to  all  parts  of  the  com- 
pany's space  in  the  buildinf^^,  members  of  the  com- 
pany's statT  statinf:^  that  the  entire  floor  was  a  mass 
of  flames  in  a  few  minutes.     The  fire  alarm  was  re- 


Fig.  2.— Floor  atiove  where  tire  started. 

reived  by  the  brigade  at  2.44  and  the  flames  were 
fought  continuously  for  one  hour  and  thirty  minutes. 
During  this  time  eight  engines  were  in  use.  and  the 
following  streams  were  u.sed :  24  attached  to  the  en- 
gines, one  water  tower  with  three  streams  in  one.  three 
turret  wagons  with  two  streams  in  one,  one  Siamese 


stream,  and  three  streams  in  one,  making  a  total  of 
29  streams. 

An  examination  alter  the  fire  showed  that  no  por- 
tion of  the  concrete  itself  was  damaged.  The  plaster 
coat  on  the  concrete  used  in  the  interior  finish  of  the 
building  was  peeled  oflf  in  a  very  few  places,  and  the 
wooden  frames  and  sashes  of  the  windows  were  de- 
stroyed. The  fire  was  confined  entirely  to  the  floor 
on  which  it  started,  and  no  damage  was  done  to  any 
of  the  floors  above,  except  that  the  glass  in  a  few 
of  the  windows  in  the  floor  above  was  broken  by  the 
water  streams  from  the  hose.  On  the  floor  beneath 
the  only  damage  done  was  that  caused  by  the  water 
used  to  extinguish  the  fire  flowing  down  the  stairways 
and  elevator  shaft.  Naturally  a  large  quantity  of 
water  was  used,  but  none  of  this  passed  through  the 
floor  into  the  offices  below.  Photographs  taken  on 
the  following  morning  some  of  which  we  reproduce, 
showed  the  condition  of  tke  fourth  floor  and  its  con- 
tents -after  the  fire,  and  also  the  condition  of  the 
floors  above  and  below.    The  350  people  in  the  var- 


Fig.  3.— Floor  below  where  tire  started. 

ious  offices  and  factories  all  succeeded  in  getting  out 
safely  by  the  passenger  elevators  and  stairways. 

The  Read  Building  was  constructed  in  1913  by 
the  George  A.  Fuller  Co.  Limited,  the  concrete  work 
being  done  by  Church.  Ross  &  Co.,  Ltd.  The  archi- 
tects were  Ross  and  Macdonald.  The  type  of  con- 
struction used  is  the  Mushroom  system  of  reinforced 
concrete.  The  entire  frame  and  all  the  floors  are  of 
concrete,  the  curtain  wall  and  outside  finish  being  of 
brick.  No  wooden  floors  are  constructed  on  top  of 
the  concrete. 

With  the  exception  of  the  floor  on  which  the  fire 
occurred,  all  the  floors  were  occupied  the  following 
day  for  business  purposes. 

The  fire  in  the  Read  Building  is  another  illustra- 
tion of  the  fireproof  properties  of  concrete  structures, 
but  it  also  demonstrates  the  fact  that,  in  the  view  of 
many  people,  no  building,  no  matter  how  fireproof, 
should  be  built  without  a  sprinkler  system,  steel  sash, 
wire  glass  windows,  and  partitions  which  are  fire- 
proof. None  of  these  was  provided  in  the  building, 
and  consequently  there  was  nothing  to  check  the 
(Concluded  on  page  1196) 
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Characteristics     and     Application     of 

Explosives 


THE  value  of  explosives  is  derived  from  the  vol- 
ume of  S'as  generated  upon  detonation  or  ex- 
plosion and  the  speed  at  which  the  g;eneration 
takes  place.  The  pressure  of  generated  gases 
is  equal  in  all  directions  (contrary  to  general  belief 
of  some  practical  men  that  dynamite  strikes  down). 
The  explosives  in  common  use  in  Canada  are  very 
few.  Practically  the  average  foreman  is  acquainted 
with  only  two  kinds,  black  powder  (gunpowder  and 
blasting  powder),  and  some  of  the  ordinary  varieties 
of  dynamite.  Many  explosives  are  being  used  in  Eur- 
ope which  deserve  consideration,  but  for  the  most  part 
the  quarrymen  of  Ontario  have  been  content  to  use 
the  explosive  they  are  acquainted  with  and  accustomed 
to  handling.  Dynamite  is  sold  at  a  cost  which  prob- 
ably prohibits,  to  a  certain  extent,  the  marketing  of 
other  explosives.  The  results  with  dynamite  'have 
been  such  in  the  i)ast  that  we  are  more  concerned 
with  improving  these,  than  experimenting  with  new 
explosives. 

The  explosives  are  divided  in  the  following  man- 
ner: (1)  gunpowder,  (2)  nitrate  mixture,  (3)  nitro 
compounds,   (4)   chlorate  mixture,   (3)   fulmin.ate. 

The  Nitrate  Class 

The  best  example  of  this  is  gunpowder.  The  char- 
acteristics of  these  explosives  are  that  they  consist  of 
mechanical  mixture  of  nitrates  with  some  base  con- 
taining charcoal  or  other  substance  yielding  carbon. 
The  nitrates  carry  the  oxygen  which  combines  with 
the  base  under  favourable  circumstances,  developing  a 
large  volume  of  gas  at  a  high  temperature,  and  if  the 
))ovvder  is  confined  at  the  time  of  explosion  there  will 
i)e  produced  an  enormous  expansive  effort. 

The  standard  composition  of  gunpowder  is  : 

Potassium  nitrate   (nitrate  of  saltpetre) ..  To  parts 

Charcoal 15 

Sulphur 10 

Black  powder,  as  stated  above,  is  a  mechanical  mix- 
ture ;  it  consists  of  a  finely  pulverized  sodium  nitrate 
intimately  associated  with  combustible  materials.  This 
intiiTiate  association  of  materials  is  brought  about  by 
thoroughly  mixing  and  incorporating  them  in  what 
are  termed  "wheel  mills."  The  product  is  pressed  into 
hard  cakes,  which  are  subsequently  broken  into  smaller 
grains.  The  powder  is  then  put  in  a  revolving  barrel 
where  grains  are  rounded  by  rubbing  together  and 
at  the  same  time  coated  with  graphite,  and  known  as 
"glazed."  The  object  of  glazing  and  rounding  the 
grains  is,  that  the  powder  runs  easier  and  is  not  af- 
fected so  much  by  moisture.  The  ))owder  is  divided 
into  sizes  according  to  the  diameter  of  grain.  One  vol- 
ume of  powder  on  exploding  expands  400  times,  nor- 
mal temperature  and  pressure.  At  the  instant  of  ex- 
plosion gases  are  highly  heated,  and  tend  to  occupy  a 
much  greater  volume  than  at  normal  temperature  and 
])ressure. 

The  rate  of  detonation,  explosion,  or  burning,  as 
stated  before,  determines  the  efficiency  of  the  explo- 
sive and  offers  the  best  basis  for  selecting  explosives 
suitable  for  various  conditions.  The  shattering  efifect 
of  sudden  pressure  on  a  given  substance  is  verj-  differ- 
ent from  that  produced  by  an  equal  pressure  applied 
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slowly.    The  quicker  the  rate  of  explosive  reaction  the 


more  jironounced  will  be  the  shattering  etfect.  The 
shattering  effect  of  a  commercial  explosive  depends  on 
its  rate  of  detonation.  The  more  nearly  instantaneous 
the  explosive  reaction  for  a  given  explosive,  all  other 
conditions  lieing  equal,  the  greater  is  the  volume  of 
highly  heated  gases  it  produces  in  unit  time  and  the 
more  violent  the  effect  it  exerts. 

Ijlack  blasting  powder,  under  conditi(Mis  that  exist 
in  a  drill  hole,  has  been  found  to  burn  at  a  rate  of 
1,538  ft.  per  second.  This  rate  is  slow  compared  w-ith 
that  of  "ordinary"  dynamites.  Blasting  powder  is 
best  suited  for  work  requiring  a  pushing  or  heavy 
effect.  The  gases  from  the  combustion  form  at  such 
a  relatively  slow  rate  that  the  pressure  produced  is 
prolonged,  and  there  is  a  corresponding  loss  of  heat 
and  pressure  produced  from  conduction  and  radiation. 
In  order  to  obtain  maximum  efficiency  with  black 
powder  the  charg;e  must  be  well  confined  by  suitable 
tamping.  The  best  results  are  obtained  when  drill- 
holes are  tamped  to  the  mouth,  f'lack  blasting  pow- 
der is  used  in  excavating  cuts,  quarrying  soft  rock  or 
stone,  and  especially  in  quarries  when  large  blocks  of 
building  stone  are  required.  In  some  work  it  is  neces- 
sary to  spring  the  holes  to  get  sufficient  room  for 
large  charges  of  powder,  and  in  this  case  it  is  well 
not  to  load  too  soon  after  springing,  as  the  heat  may 
explode  powder  prematurely. 

Nitro  Compound 

Dynamite  is  the  most  largely  used  of  any  blasting 
material.  It  was  invented  in  1866  by  Allred  Nobel. 
The  principle  consisted  of  using  an  absorbent  com- 
monly called  a  "dope"  which  would  take  up  the  nitro- 
glycerine and  hold  it  somewhat  after  the  manner  of 
a  sponge.  German  earth  called  Kilselguhr,  powdered 
"rotten  stone,"  or  similar  porous  material  may  be 
used.  These  materials  are  known  as  inert  bases.  In- 
stead of  these  inert  bases,  active  bases  may  be  used. 
Gunpowder,  guncotton,  etc.,  are  examples  ef  these 
bases.  Dynamite  is  then  known  under  several  names, 
depending  upon  percentage  used — giant  powder  No. 
2,  rendrock.  carbonite.  dualin.  hercules  powder,  geleg- 
nite,  forcite,  etc. 

It  is  not  the  purpose  of  this  paper  to  go  into  the 
composition  and  manufacture  of  these  explosives  sep- 
arately ;  it  is  sufficient  to  say  that  nearly  all  have  been 
used  with  success.  Dynamites  are  known  according 
to  the  percentage  of  nitro-glycerine  they  contain — 30, 
40.  50,  60,  etc. 

There  are  certain  requirements  which  all  dyna- 
mites should  fulfil,  and  it  is  the  duty  of  all  persons 
using  them  or  handling  them  to  see  that  they  do  not 
fall  short  of  the  proper  standard.  Good  dynamite 
should  not  feel  greasy.  There  should  be  no  trace  of 
free  nitro-glycerine  inside  the  wrapper  of  the  cart- 
ridge. In  order  to  test  this  point,  lay  one  of  the  sus- 
pected cartridges  on  a  sheet  of  clean  brow-n  paper  in 
a  room  at  from  60  deg.  to  80  deg.  F.,  for  a  period  of 
12  hours.  If  the  cartridge  has  begun  to  "leak"  nitro- 
glycerine, this  will  be  shown  by  oily  discoloration  on 
the  brown  ])aper.  D3'namite  properly  made  should  be 
proof   against   leakiness   under  normal   conditions  of 
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temperature  and  moisture.  To  test  its  quality  in  this 
respect  two  separate  determinations  should  he  made. 
First  freeze  and  then  thaw  sample  of  the  di'namite 
three  successive  times  and  test  for  leakiness  as  ex- 
plained above.  Second,  e.xpose  samples  to  a  teni- 
|)cratnre  between  85  det;-.  and  90  de}^.  1''.  for  six  con- 
secutive days  and  a^ain  test  for  leakiness.  In  neither 
case  slunild  any  trace  of  free  nitro-gl3'Cerine  be  seen 
on  the  brown  paper.  Dynamite  slowly  heated  ex- 
l)lodes  at  .356  dej;.  F.,  and  if  rai)idty  heated  it  explodes 
at  446  dej(.  F.  Some  dynamite  will  explode  at  even 
lower  temi^eratures  than  these.  Near  the  freezinjj;  point 
(42  dep.-46  dcs''.  F.)  dynamite  is  very  sensitive  to 
shock  or  friction.  Frozen  dynamite  is  not  sensitive 
to  ordinary  shock,  but  is  slightly  so  to  friction.  It 
may  be  exploded  with  a  very  powerful  detonator.  Fx- 
posure  to  the  rays  of  the  sun,  especially  if  transmitted 
through  window  glass,  is  liable  to  produce  decom- 
position and  explosion.  A  strong  electrical  disdiarge 
or  a  flash  of  lightning  will  usually  explode  dynamite. 
H  the  dynamite  upon  examination  has  a  whitish  crust 
it  is  no  longer  safe ;  this  is  a  sign  of  dampness.  Green- 
ish spots  also  indicate  that  nitro-glycerine  has  started 
to  decompose  and  is  therefore  unsafe.  Dynamite  ])laced 
in  water  gradually  parts  with  nitro-glycerine,  its  place 
in  the  cartridge  being  taken  up  by  water.  In  wet 
conditions,  therefore,  it  should  be  fired  as  .soon  as  pos- 
sible after  charging,  and  in  no  case  should  be  allowed 
to  remain  inK'x])loded  several  hours,  as  nitro-glycerine 
may  leak  out  and  find  its  way  into  crevices,  where  it 
may  cause  accidents  later. 

Nitro-glycerine,  if  properly  i)urilied,  should  have 
no  tendency  to  decompose  if  kept  at  a  iemi)erature 
below  110  deg.  F.  It  may  be  destroyed  by  spreading 
over  large  areas  and  burning,  or  by  chemical  action. 
The  volume  of  gas  jiroduced  u])on  explosion  compares 
with  gunpowder  in  the  ratio  of  13:1. 

Nitro-glycerine  is  said  to  burn  at  rate  of  14,920  ft. 
per  second. 

Detonators 

The  explosion  of  blasting  powders  is  accompli.shed 
either  by  the  direct  apiilication  of  a  high  temiierature, 
unaccompanied  by  a  shock,  as  in  the  firing  of  gun- 
powder by  a  fuse,  or  by  the  application  of  a  very 
powerful  shock  in  which  the  high  velocity  of  the  ex- 
l)losive  wave  is  of  more  consequence  than  the  tem- 
perature, as  in  the  explosion  of  dynamite  by  caps  or 
detonators  loaded  with  fulminating  compounds.  The 
detonator  may  be  exploded  electrically  or  by  fu.se. 
Safety  fuse  consists  essentially  of  a  powder-thread 
spun  around  jute  yarn,  and  impregnated  with  com- 
I)osition  to  make  it  waterproof.  The  rate  of  burning 
is  about  1  foot  in  30  to  45  seconds.  It  should  be  re- 
incmbered,  however,  that  this  use  is  only  moderately 
waterproof.  For  blasting  under  water  special  gutta- 
))ercha  covered  fuse  is  manufactured.  Safety  fuse  is 
sold  at  about  ?6.00  per  1,000  ft.  In  order  to  accom- 
plish simultaneous  hring  of  a  number  oi  holes'  with 
fuse  instead  of  by  electricity,  ([uick  burning  fu.ses  are 
made  by. coating  a  wick  with  meal  powder  paste  hav- 
ing yarn  loosely  spun  over  it.  The  several  fuses  of 
ecpial  length  are  attached  to  sheet  iron  connector,  in 
one  end  of  which  is  a  disc  of  powder  and  a  perforated 
wooden  i)lug  for  the  insertion  of  an  ordinary  safety 
fuse.  'This  fuse  has  only  limited  success  in  the  l^nitcd 
States,  and  has  not  been  introduced  into  Canada.  lu 
military  work  an  "Instantaneous  Fuse"  is  used  suc- 
cessfullv.  It  is  fired  in  the  same  manner  as  described 
above. 

For  use  with  high  explosives  a  detonating  ca])  is 


essential  in  order  to  impart  a  .sufficient  initial  impulse 
to  develop  the  full  strength  of  the  powder.  Deton- 
ators contain  the  p<jwerfui  explosive,  fulminate  of 
mercury,  which  is  enclosed  in  a  copper  tube  out  of 
contact  with  dynamite.  Tlic  detonation  of  the  fulmin- 
ate i)ulverizes  the  end  of  the  tube  s<»  that  the  temper- 
ature resulting  from  it  is  communicated  to  the  ex|»l(f- 
sive,  but  it  is  the  vivolence  of  the  shock  that  is  relied 
ui)on  to  start  the  detonation  of  the  high  explosive. 
(Concluded  in  Nov.  24th  iiwiie) 


Sun-Power  Plant  at  Meida 

Mr.  W.  Ingham,  M.  Inst.  C.E.,  former  Water  En- 
gineer at  Tor(|uay,  and  now  Chief  Engineer  of  the 
Kand  Water  Board,  South  Africa,  recently  delivered 
his  address  as  President  of  the  South  .African  Institu- 
tiim  of  I'.ngineers.  He  described  the  sun-power  plant 
erected  at  Meida,  near  Cairo,  for  raising  water  from 
the  Nile  for  irrigation  purposes.  He  also  gave  inter- 
esting facts  relating  to  extensive  waterworks  in  Eng- 
land, mentioning  that  the  capital  cost  of  the  Derwent 
X'alley  scheme  for  supplying  Sheffield.  Derby,  Leices- 
ter, and  Nottingham  had  been  £3,500.000,  and  that 
the  capital  expenditure  up  to  April  of  last  year  on  the 
water  supply  of  London  amounted  to   £48,728,930. 


Railway  accidents  in  Germany  in  1914  have  been 
compiled  and  analyzed  by  the  Association  of  German 
Street  and  Interurban  Lines.  This  association  em- 
braces 178  lines,  which  during  the  year  operated  750,- 
000,000  car-km.  (460,027,460  car-mi.)  and  carried  2750.- 
000,000  ])assengers.  Accidents  averaged  one  of  a  seri- 
ous or  fatal  nature  for  <349,103  miles  operated.  In 
Aix-la-Chapelle,  which  has  the  largest  interurban  sys- 
tem in  Germany,  the  average  was  one  accident  for 
402,166  miles.  The  fact  that  more  pedestrians  were 
injured  or  killed  than  passengers  was  established  as 
usual.  The  association,  taking  an  average  for  the  15 
years  from  1899  to  1914,  states  that  31.81  per  cent,  of 
the  passengers  injured  suffered  accidents  through  care- 
lessness while  boarding  or  leaving  cars.  Of  the  ped- 
estrians injured,  it  reports  that  54.46  per  cent,  were 
careless  in  crossing  or  walking  along  car  tracks. 


The  sixth  concrete  crib  used  in  the  construction 
of  the  piers  in  the  \'ictoria  harbour  improvement 
scheme  is  now  under  construction  and  will  be  launched 
from  the  marine  ways  in  the  near  future.  Since  the 
first  two  cribs  were  constructed  on  a  floating  drydock. 
marine  ways  were  built  to  accommodate  four  cribs 
simultaneously  and  three  have  been  successfully 
launched  by  the  new  method.  Since  the  commence- 
ment of  the  work  the  following  items  have  been  com- 
pleted:  Earth  excavation.  31.940  cu.  yd.;  rock  excava- 
tion. 20.183  cu.  yd.;  rubble  foundation,  365 .69^)  tons. 
have  organized  a  road  engineering  staff  under  Mr. 
John  L.  Feency,  and  a  systematic  effort  is  to  be  made 
to  improve  the  character  of  the  highways  of  the  pro- 
vince. .\  beginning  has  been  made  on  the  road  be- 
tween St.  John  and  Rothesay,  and  also  upon  the  St. 
.Andrew's  Road. 


Mud    removed    from    St.    Louis    water    in    1915 

amoimted  to  358.(XX)  tons.    To  accomplish  it  required 

13.650  tons  of  lime  and  6770  tons  of  sulphate  of  iron. 

The  sterilization  process  utilized  28  tons    of    liquid 

chlorine. 
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National  Steel  Car  Co.    Manufacturing 
a  3^-ton  and  a  2-ton  truck 

WE  illustrate  herewith  a  three-and-a-half-ton 
truck  manufactured  by  the  National  Steel 
Car  Company,  Limited,  of  Hamilton,  and 
at  present  in  use  by  the  Toronto-Hamilton 
Sewer  Pipe  Company  in  Toronto.  The  National  Steel 
Car  Company  are  also  turning  out  a  two-ton  truck  of 
similar  specifications.  The  chief  specifications  of  these 
cars  are  as  follows : — 

Specifications 

Motor — Waukesha,  cast  in  pairs,  4  cylinder;  bore, 
4^  in.  and  4^  in. ;  stroke,  5^  in. ;  valve  diameter, 
clear,  all  models.  2  in. ;  connecting-  rod  bearing,  2  in.  x 
2^/2  in.;  gear  end  main  bearing,  2  in.  x  2  7/16  in.; 
centre  end  main  bearing,  2  in.  x  3^4  in. ;  fly  wheel  end, 
main  bearing,  2  in.  x  2)y2  in.;  piston  pin  bearing,  134 
in.  X  2yi  in.;  camshaft  diameter,  1J4  in-;  timing  gears, 
helical  pitch,  10;  timing  gears,  face,  1;  S.A.E.  spark 
plug  thread,  %  x  18. 

Transmission  Company's  own  design,  made  by  the 
Covert  Mfg.  Co.  2  and  3j^  ton  models,  4  speeds  for- 
ward and  a  reverse.  Transmission  is  placed  midway 
between  rear  axle  and  motor. 

Clutch — l^'nclosed  dry-plate  variety. 


48  X  3  and  rear  springs  are  52  x  3. 
l)unched. 


All  spring-eyes 


3>^-ton  truck  of  National  Steel  Car  Co. 

Ignition — Dixie  Bosch  or  Eiseman,  high  tension. 

Carburetor — Zenith.  Control  by  hand  throttle  at 
top  of  steering  post  and  by  accelerator  on  toe  board. 
Transmission  control  and  emergency  brake  levers  are 
in  centre  and  steering  wheel  is  placed  to  the  right  or 
left  at  the  option  of  the  purchaser. 

Radiator — On  both  models  of  built-u])  type,  having 
cast  top,  bottom  and  sides,  enclosing  fin  and  tube 
centre  core.  Directly  behind  the  radiator  is  mounted 
an  18  in.,  high  efficiency  fan.  Water  is  forced  by  a 
centrifugal  pump.  The  radiator  core  is  approximately 
575  square  inches,  cross  sectional  area. 

Steering  Gear — Worm  and  nut,  fore  and  aft  type, 
made  by  Ross  Gear  &  Tool  Co.  The  trunion  shaft 
carrying  the  pitman  arm  is  of  heat-treated,  nickel  steel, 
lJ/2  in.  in  diameter.  The  pitman  arm  is  a  special,  drop 
forging.  Hand  wheel  has  aluminum  spider  20  in.  in 
diameter. 

Front  Axle — Timken  2x3  in.  I-beam  section. 

Rear  Axle — Timken,  David  Brovn  worm  drive. 
The  driving  strain  is  taken  through  radius  rods  at- 
tached to  rear  axle  and  frame. 

Springs — Semi-elliptic  front  and  rear,  of  silico- 
manganese  steel,  self  lubricated.     Front  springs  are 


Wheels — Best  oak  of  artillery  design  with  squared 
spokes,  14  to  the  wheel.  I'Vont  wheels  36  x  5;  rear. 
40  x  5,  dual. 

Tyres — 36  x  5  in.  front;  40  x  5  in.  dual,  rear;  .solid 
rubber  and  demountable  rims. 

Frames — High  carbon,  open  hearth  ship  channel. 
Cardan  shaft  is  tubular,  made  from  seamless,  drawn 
-Steel  tubing  of  .35  carbon  steel,  heat-treated. 

Equipment — Three  Adlake  pressed  steel  truck 
lamps,  jack  and  a  full  set  of  tools. 


Oxy-acetylene    Welding — an    Efficient    and 

Economical  Process  Growing  in  Favor 

with  Contractors 

In  The  Contract  Record  of  date  October  20  a  brief 
description  of  the  uses  of  the  oxy-acetylene  equipment 
in  "cutting"  were  discussed.  In  the  present  issue  we 
will  deal  briefly  with  the  use  of  the  same  equipment 
in  "welding."  The  use  of  the  oxy-acetylene  flame  in 
welding  in  the  contracting  business  is  not  as  yet  so 
well  known  as  in  cutting,  but  there  are  many  appli- 
cations for  the  welding  process  in  this  trade,  and  the 
number  of  contractors  applying  welding  as  well  as 
cutting  is  steadily  increasing. 

What  is  oxy-acetylene  welding?  It  is  the  joining 
by  fusion  of  two  pieces  of  metal  brought  about  by  the 
flame  of  a  blowpipe.  It  is  different  from  blazing  or 
soldering;  these  two  terms  mean  the  joining  of  two 
metals  by  the  interposition  of  a  foreign  substance, 
such  as  brass  spelter  between  two  steel  plates,  or  tin 
between  two  brass  pieces.  \\'elding  means  the  actual 
melting  together  of  the  edges  or  ends  of  the  two 
pieces  to  be  joined — whether  steel,  cast-iron,  brass, 
bronze,  copper,  aluminum,  or  other  metals — a  process 
which  results  in  a  joint  having  practically  the  same 
l)roperties  as  the  metals  joined,  and  with  practically 
the  same  resistance. 

This  process  is  only  possible,  of  course,  with  a 
very  hot  flame,  and  one  which  changes  the  properties 
(jf  the  metals  to  the  least  possible  extent.  The  oxy- 
acetylene  flame  fulfils  these  requirements  in  a  vtry 
satisfactory  degree.  A  temperature  as  high  as  6,300 
deg.  Fahr.  is  obtained,  and  the  gases,  oxygen  and  ace- 
tylene, do  not  affect  the  metals  if  their  proportions 
are  properly  regulated. 

The  instrument  used  for  applying  the  oxy-acety- 
lene flame  is  a  specially  constructed  blow-pipe,  and 
suitable  welding  rods  are  employed  for  filling  tlie  gaps 
(M"  chambers  which  have  to  be  ])repared  on  the  edges 
of  the  two  metal  pieces.  An  apparatus  well  adapted 
for  "cutting"  in  contracting  work  was  shown  in  our 
October  20  issue.  It  is  specially  suitable  on  account 
of  its  portability,  and  can  be  used  for  both  cutting 
and  welding — a  different  kind  of  blow-pipe  being  used, 
of  course,  for  the  two  operations. 

The  cost  of  welding  is  not  great.  Each  1/16-in. 
thickness  in  steel  plate  requires  about  25c  to  30c  worth 
of  gas  per  hour,  the  speed  of  welding  being,  for  in- 
stance, about  30  feet  per  hour  for  sheet  steel  1/16  in. 
thick,  about  5  feet  per  hour  for  Y^-in.  thickness,  and 
about  lYz  feet  per  hour  for  a  ^-in.  plate. 

The  advantages  claimed  for  oxy-acetylene  welding 
are,  first,  that  the  work  it  does  is  permanent.  It  often 
shows  more  resistance  to  fracture  than  the  unwelded 
portions,  and  is  stronger  than  when  riveted,  patched, 
overlapped,  caulked,  brazed,  or  soldered.     It  follows 
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that  these  welded  joints  can  l)e  successfully  subjected 
to  liij;h  pressure,  shocks,  and  heavy  vibrations. 

l'"urther,  re])airinj^  may  be  done  with  the  oxy-ace- 
tylene  apparatus  whicli  could  scarcely  be  done  at  all 
by  any  other  process — as,  for  exanii)le,  reclaiminj^  the 
inner  wall  of  a  cast-iron  motor  cylinder,  where  patcli- 
injif  or  riveting;  would  be  out  of  the  question. 

The  element  of  time  saved  is  also  an  important 
one.  Heavy  ])ieces  of  machinery  can  be  re])aired  rif^ht 
on  the  f^round,  thus  obviatinj^;  considerable  delays  and 
expenses  in  transportation.  .\n  example  of  this  is  the 
welding  of  cracked  pipes  in  mines.  Another  exanij)le 
is  the  repair  of  a  cracked  automobile  steel  frame  with- 


Fig.  1.— Adding  metal  on  worn-out  dredge  bucket. 

out  dismantling:.  Considering  all  this,  welding  means 
cheaper,  quicker  and  neater  work. 

The  oxy-acetylene  welding  apparatus  has  l)een 
found  of  very  universal  application  in  the  contracting 
and  building  trades,  a  few  of  which  are  mentioned  be- 
low,— 

Reinforcing  bars  for  concrete  work  can  be  made 
up  to  continuous  lengths.  Moles  drilled  in  error  in 
beams  or  pijjcs  are  quickly  tilled  up.  Tees,  drips,  re- 
ducers, fittings,  and  so  on,  are  cpiickly  welded  on  the 
main  steel  or  iron  line.  Water-tight  and  rigid  steel 
forms  for  concrete  work  are  easily  prepared.  Steel 
gas  and  water  mains  may  be  assembled  into  continu- 
ous lengths  by  this  process;  these  are  cheaper  to 
manufacture  than  flanged  pipes,  are  ab.solutely  tight, 
arc  light  and  tlexible.  and  demand  practically  no  main- 
tenance. 

Tn  Europe  and  in  the  United  States  many  miles 
of  welded  steel  mains  for  gas  and  water  are  in   use. 


Pig.  2— Tubings  and  fittings  welded  by  oxy-acetylcnc  flame 

Welding  smokestacks  also  means  a  saving  of  money ; 
these  are  rigid,  light,  and  very  neat  in  appearance. 

Almo.st  countless  repairs  may  be  carried  out  by 
the  welding  of  worn-out  or  cracked  parts  of  dredges. 
crushers  and  mining  engines,  such  as  dredge  buckets, 
gears,  wheels,  pulleys,  connecting  links.  W'orn-out 
rails,  carrying  trucks,  locomotives,  and  electric  cars 
in  contracting  work,  may  be  reclaimed  by  building 
on  new  material.  Defects  in  boilers,  such  as  cracks 
or  corrosions,  may  be  easily  remedied. 

Oxy-acetylene  welding  holds  a  prominent  place 
also  in  other  lines  which  are  closely  connected  with 
the  contracting  business.  For  example,  the  orna- 
mental-iron industry  employs  the  process  successfully 
for  assembling  the  pieces  forming  part  of  a  balcony, 
a  staircase,  a  cornice,  or  a  door.  In  the  plumbing 
business,  miles  of  welded  steam-pipes  are  nowadays 
employed.  Welded  radiators,  stoves,  ovens  and  hot- 
water  boilers,  are  in  continuous  use,  and  so  are  welded 
tanks,  vats,  and  receivers,  which  are  tight,  light  in 
weight,  cheap  to  manufacture,  and  neat  in  appear- 
ance. 

Experience  has  shown  that  many  a  welding  plant 
lias  paid  its  initial  cost  on  one  job  alone.  When  once 
the  apparatus  is  at  hand,  work  is  found  for  it  event- 
few  hours,  and  the  amount  of  time  and  money  saved 
is  a  considerable  one.  It  may  be  mentioned  that 
there  are  no  difficulties  in  the  way  of  obtaining  suffi- 
cient quantities  of  oxygen  and  acetylene.  The  prin- 
cipal cities  of  Canada  carry  them  in  stock,  as  well  as 
complete  made-in-Canada  plants. 


Fig.  3— Pulleys  before  welding 


F(g.  4— Sam*  pulleys  as  in  Fig.  3  alter  welding. 
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3e  ^>5i3  Pmbli©  ^ye 


A  Budget  of  Comment  on  Men  and  Things  of  Moment 
Served  Without  Party  Sauce 

The  United  States  mourns  and  refuses  to  be  com- 
forted because  Britain  is  restrictino-  her  trade.  Let 
our  cousins  gather  what  sunshine  they  can  from  the 
fact  that  prosperity  is  returning-  to  their  country,  aided 
and  abetted  by  sundry  munition  contracts  and  war 
prices  for  their  wlieat. 

*  *       * 

Here's  hoping  President  Wilson  in  his  excitement 
doesn't  get  his  notes  mixed  and  send  the  Kaiser  one 
of  those  intended  for  his  fiancee.  Well  now  after  all 
the  mistake  mightn't  be  noticed. 

*  *       * 

Canada  for  the  first  time  in  her  history  is  selling 
more  than  she  buys.  That  spells  prosperity.  The 
war  is  costing  a  lot  of  money  and  its  conclusion  prom- 
ises to  find  this  Dominion  deeper  in  debf  than  ever, 
but  with  more  money  to  pay  its  debts  than  ever  be- 
fore. 

*  *       * 

That  Sir  Robert  Borden  expected  more  from  his 
shell  committee  goes  without  saying.  It  is  whispered 
that  in  the  interview  with  F.  P.  Jones,  the  Premier 
scofifed  at  the  idea  that  shells  could  be  produced  at 
the  price  quoted  in  Mr.  Jones'  tenders.  But  when  the 
latter  came  back  .by  posting  a  marked  cheque  so  large 
that  it  left  no  room  for  argument  the  days  of  the  then 
Shell  Committee  were  numbered.  And  recent  Ot- 
tawa despatches  indicate  that  Mr.  Jones  has  gathered 
in  about  $7,000,000  worth  of  these  new  contracts.  Also 
he  has  the  satisfaction  of  having  been  a  real  bene- 
factor to  Canada  and  to  the  Empire. 

*  *       * 

If  the  United  States  needs  further  proof  that  the 
blockade  of  German  ports  by  the  British  navy  is  of 
the  good  old-fashioned  variety  it  has  only  to  apply 
to  its  ambassador  at  Berlin.  He  wants  said  blockade 
raised  till  he  can  get  shoes,  haberdashery,  chewing 
tobacco  and  gasoline.  There  is  nothing  imaginary  in 
a  blockade  of  that  kind. 

*  *       * 

Patriotism  is  the  last  refuge  of  a  traitor  and, 
though  I  would  not  like  to  go  so  far  as  to  place 
•  some  leading  Liberal  journals  in  the  traitdr  class, 
it  is  rather  amusing  to  contrast  their  present  ebulli- 
tions of  patriotism  with  their  utterances  of  a  few 
short  months  ago.  When  Premier  Borden  came  back 
from  England,  declared  the  German  peril  real,  and 
asked  parliament  to  make  a  cool  appropriation  of 
$35,000,000  to  the  British  navy,  he  doubtless  knew 
that  war  was  imminent.  He  also  doubtless  imparted 
this  information  to  Sir  Wilfred  Laurier.  But  did  the 
man  who  thumps  his  chest  and  claims  "a  British  sub- 
ject I  was  born,"  etc.,  rise  to  the  occasion  and  give 
a  practical  demonstration  of  his  patriotism?  On  the 
contrary  he  opposed  the  appropriation  in  the  House 
and  strangled  it  with  his  Liberal  majority  in  the  Sen- 
ate. And  the  while  these  ultra-loyal  Liberal  jour- 
nals shouted  their  applause.  Now  they  jump  to  the 
other  extreme  and  are  madly  impatient  because  the 
Government  is  not  equipping  soldiers  fast  enough  and 
is  not  furnishing  more  troo])s  than  the  Alother  country 
asks  us  for.  It  pains  me  to  say  it,  but  one  cannot  help 
wondering  whether  this  is  pure  patriotism  or  if  it  is 


not  mixed  with  a  slight  desire  to  embarrass  the  Gov- 
ernment and  make  political  capital  for  use  in  elec- 
tions. 

*  *       * 

The  French  Commercial  Commission,  which  has 
just  arrived  in  New  York,  will  spend  a  cool  billion 
for  machinery,  war  supplies  and  foodstutTs.  Will  tlio 
Minister  of  Commerce  kindly  tell  us  what  steps  are 
I)eing  taken  to  ensure  that  Canada  gets  her  share  of 
this  business  For  you  know  our  Minister  of  Con.- 
merce  can  make  a  rattling  speech  and  as  a  financial 
critic  he  is  in  a  class  by  himself.  But  as  the  man  i<n 
the  corner  remarked  "that  line  of  stuff  don't  get  ns 
anywhere."  A  certain  line  of  action  that  would  bring 
results  would  be  to  some  ])urpose. 

The  curse  of  Canada  is  too  much  politics.  Every 
cabinet  must  have  its  party  fence  builders  as  well  as 
its  nation  builders.  The  former  are  supposed  to  keep 
the  party  in  power,  while  the  latter  do  their  work. 
But  history  shows  that  nearly  every  government  Can- 
ada has  seen  has  gone  down  to  defeat  because  of  the 
crude  work  of  some  of  its  "i^ractical  ])oliticians."  On 
the  other  hand  the  late  Sir  James  Whitney  adopted 
as  his  polic}'  a  blunt  honesty  that  apparently  cared 
not  who  it  huffed  or  hurt.  Coming  as  it  did  after  the 
political  trickery  that  finally  resulted,  in  the  downfall 
of  the  Ross  Government  it  was  refreshing.  Perhaps, 
after  all,  honesty  is  the  best  politics.  It  is  the  prac- 
tical politician  who  must  oil  the  party  machine  and 
while  engaged  at  this  messy  job  he  generally  suc- 
ceeds in  spilling  enough  oil  to  grease  the  skids  on 
which  his  party  slides  into  o])position. 

*  *       * 

.And  it  is  something  more  than  a  rough  guess  that 
the  i)ractical  politicians  had  a  finger  or  two  in  the 
shell  game.  It  will  be  noticed  that  the  shell  com- 
mittee was  made  up  of  a  harmless  board  of  a  couple 
of  manufacturers  and  a  batch  of  government  em- 
l^loyees.  The  manufacturing  members  would  prob- 
ably not  be  too  inquisitive  as  long  as  certain  factories 
got  their  share  of  the  contracts  and  the  government 
employees  could  be  depended  on  to  do  pretty  much 
as  they  were  told.  With  this  combination,  a  certain 
secrecy  and  an  expressed  desire  to  spread  the  con- 
tracts so  as  to  cover  a  commercial  depression  caused 
by  the  war,  it  was  an  easy  matter  to  place  the  con- 
tracts where  they  would  do  the  most  good.  Most 
of  those  contracts  were  given  to  the  little  fellows. 
Men  with  big  propositions  were  given  no  encourage- 
ment at  Ottawa.  One  responsible  man  who  made  a 
])roiiosition  to  enlarge  and  equip  an  already  large  fac- 
tor}- and  turn  out  shells  in  quantities  was  turned 
down  cold.  And  meantime  from  Ottawa  itself  eman- 
ated the  cry  "Big  contracts  for  shells  are  being  given 
to  the  United  States  firms.  Why  can't  Canada  get 
more  of  them?"  Now  people  are  asking  if  this  cry 
^vas  started  simi^ly  to  cover  up  the  fact  that  all  orders 
were  being  joarceiled  out  among  the  favored  few  who 
were  receiving  from  $2.90  to  $5.15  for  machining  a 
dollar's  Avorth  of  shell.  Anyway,  just  as  soon  as  the 
ISritish  Munitions  Board  was  assured  of  sufificienl 
(|uantitics  of  shells  at  reasonable  prices  we  find  half 
a  billion  dollars  of  contracts  being  talked  of  for  Can- 
ada.     Somebody    apparently   has   a   lot   of   explaining 

to  d(3. 

*       *       * 

.V    despatch    from    Ottawa    says:    "The    munitions 
committee,  it  is  intimated  here,  is  averse  to  awarding 
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any  more  contracts  to  the  small  factories  and  work- 
shops." We  have  yet  to  learn  why  the  little  fellow, 
not  the  big  fellow,  originally  got  the  orders. 
*  *  * 
The  secrecy  observed  by  the  Shell  Committee  in 
regard  to  contracts  would  be  amusing  were  it  not  tied 
tip  with  conditions  that  bring  the  blush  of  .shame  to 
every  Canadian  cheek.  Prominent  manufacturers  who 
wished  to  tender  on  shells  were  not  even  allowed  to 
sec  the  ])lans  and  .specifications.  A  reputable  Cana- 
dian trade  paper  that  wrote  to  the  department  for  the 
plans  was  not  only  given  a  curt  refusal  but  was  told 
that  the  committee  considered  it  inadvisable  that  any- 
thing should  be  published  concerning  them.  And  at 
the  .same  time  there  was  right  in  Montreal  a  (ierman 
representative  of  a  United  States  trade  publication, 
who  not  only  had  full  plans  and  specifications  of  those 
shells  but  all  information  concerning  them.  Was  it 
the  policy  of  the  committee  that  it  mattered  not  who 
possessed  this  information  so  long  as  it  did  not  reach 
manufacturers  who  might  possibly  put  in  tenders? 


The  purchase  of  shell  boxes  was  another  of  the 
duties  of  this  now  famous  shell  committee.  Natur- 
ally you  would  e.xpect  them  to  follow  the  .same  policy 
ill  regard  to  the  bo.xcs.  And  you  won't  be  disap- 
])ointed.  There  was  the  same  secrecy,  the  same  spread- 
ing out  of  contracts  to  cover  commercial  or  i)olitical 
depression,  and  the  same  awarding  of  contracts  to  the 
little  fellows  regardless  of  their  e(iuii)ment  or  financial 
capacity.  That  one  of  the  largest  box  factories  in 
Canada  received  a  contract  for  25,000  boxes  and  manu- 
factured on  a  sub-contract  .iO,0(X)  boxes  more  is  elo- 
quent evidence  of  the  business  acumen  exercised  in 
carrying  on  this  branch  of  the  business.  That  a  Mon- 
treal firm  not  in' the  box  making  trade  was  awarded 
a  contract  which  it  sublet  to  a  box  manufacturer  in 
the  same  city  is  further  evidence  that  if  the  committee 
was  honest  it  was  incompetent.  That  a  company  o! 
low  financial  standing  was  able  to  secure  a  large  con- 
tract, even  though  it  had  to  construct  a  new  ])lant  for 
the  work,  would  indicate  that  the  government — f(»r 
this  shell  committee  stood  for  the  government — had 
jxxir  relations  whose  exigencies  gave  it  greater  con- 
cern than  the  exigencies  of  the   F.mpire. 


\\  JRii  you  recall  that  this  trucking  and  trafficking 
was  carried  on  while  our  Motherland  was  calling  for 
iminitious — while  men  were  dying  in  the  trenches  for 
lack  of  nutnitions — you  might  reasonably  conclude 
that  the  soldier's  prayer  was  the  grafter's  profit.  In 
I  "ranee  the  t)ther  day  a  man  who  paid  a  commission 
to  get  a  contract  was  heavily  fined  and  sent  to  jail  for 
ten  years.  In  Canada  a  similar  ofl'ender  would  prob- 
ably be  given  a  life  sentence  in  the  Senate  or  at  least 
condemned  to  an   Ilf)norary   Colonelcy.     Such  is  the 

l>()litics  of  Canada. 

*       *       * 

The  i'lirchasing  Committee  is  another  of  our  war 
institutions  that  is  at  iiresent  staggering  along  under 
a  sharp  fusilade  of  criticism.  It  is  an  eminently  re- 
spectable body  and,  in  the  opinion  cif  many  who  have 
\\;itched  its  workings  clt)sely,  is  doing  its  best  inidei 
tile  conditions.  It  is  composed  of  Geo.  F.  Gait,  a 
wholesale  grocer  of  Winnipeg;  A.  I.aporte.  French- 
Canadian  wholesale  grocer  of  Montreal,  and  lion.  .\. 
IC.  Kemp.  Member  of  the  nominion  Cabinet,  without 
portfolic),    Torontii,  manufacturer  of  tinware,  and  poli- 


tician. It  is  .said  that  Mr.  Kemp  leaves  most  of  the 
actual  work  of  the  Committee  to  Messrs.  Gait  and 
f.aportc.  I5ut  here  again  that  scattering  of  contracts 
to  cover  that  same  commercial  depression  creeps  in 
and  brings  forth  the  usual  criticism.  The  segregation 
of  tenders  thus  rendered  necessary  often  practically 
wipes  out  competition  and  the  net  result  is  that  the 
big  concerns  are  often  neglected  while  many  a  sweat 
shop  with  a  machine  ha.stily  stuck  in  a  cellar  is  work- 
ing night  and  day  to  turn  out  materials  that  do  not 
keep  the  equipment  np  to  the  requirements  of  enlist- 
ment. Some  of  the  big  concerns  arc  prepared  to  take 
this  work  at  actual  cost  in  order  to  keep  their  factories 
running  and  their  staffs  together.  I'.ut  the  svstem  in 
vogue  does  not  give  them  a  chance. 

*  *      * 

I  do  not  doubt  that  the  story  recently  published  in 
Men's  Wear  about  contracts  let  to  a  real  estate  dealer 
is,  in  the  main,  correct,  ft  suggests  so  forcibly  the 
work  of  the  Shell  Committee.  Surely  Mr.  Kemp  is 
scarcely  justified  in  asking  the  publi.sher  to  throw  his 
cards  on  the  table  at  the  present  stage  of  the  game. 

*  *       * 

But  the  strongest  criticism  offered  is  that  while 
the  committee  award  the  contracts  the  general  bu.si- 
ness  therewith  is  in  the  hands  of  the  officials  of  the 
department.  Just  an  instance  to  show  how  this  works 
out.  One  call  for  tenders  for  a  contract  amounting  to 
between  $75,000  and  $100,000  was  issued  that  left  but 
two  clear  days  for  figuring.  .\s  it  was  necessary  to 
get  in  touch  with  the  mills  regarding  necessary  ma- 
terials some  of  the  biggest  concerns  in  the  country 
did  not  attempt  to  put  in  a  tender. 

*  *      * 

Xow  we  all  know  that  department  officials  are 
above  suspicion.  They  may  have  .social  ambitions 
and  be  a  bit  pressed  for  ready  cash  when  the  monthly 
bills  come  in  but  nobody  would  ever  think  of  their 
being  in  collusion  with  a  tenderer  to  whom  the  short 
notice  given  other  concerns  would  be  an  advantage, 
liiit  government  officials  have  to  do  what  they  are 
told,  and,  if  it  should  ever  occur  to  a  practical  poli- 
tician that  these  contracts  had  vote  catching  qualities 
it  is  not  hard  to  imagine  just  what  might  happen. 
The  trick  of  holding  back  specifications,  on  occasion, 
is  an  old  one. 

*  *       t 

The  recent  Washington  note  to  Great  Britain  con- 
tains such  exj)ressions  as  "cannot  submit."  "must  in- 
sist" and  so  on.  Suppose,  for  the  sake  of  argument, 
the  British  Government  admitted  that  their  procedure 
was  unconstitutional  and  came  back  with  "Well,  what 
are  you  going  to  do  about  it?"  President  Wilson. 
both  bv  his  attitude  towards  Germany  and.  in  a 
smaller  way.  towards  Me.xico,  has  taught  us  to  expect 
that  even  under  such  impossible  circumstances  we 
.should  have  little  to  fear  from  the  nation  which  is 
"too  proud  to  fight." 

*  *       « 

"The  Germans  have  got  their  bloody  hands  on  our 
flag  and  are  you  going  to  let  them  tear  it  down?" 
Ten  minutes  of  this  kind  of  campaigning  at  a  recent 
recruiting  meeting  by  Lieut.  Forneret.  a  returned  Ham- 
ilton officer,  stands  in  pleasing  contrast  to  the  in- 
ane attempts  of  a  very  large  number  of  self-styled 
orators  throughout  the  province,  who  seem  to  be  en- 
couraged chiefly  by  a  recollection  of  what  Samson  ac- 
complished with  the  jaw-bone  of  an  ass. 
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Pro  Patria 

To  Major  E.  G.  M.  Cape,  the  president  of  E.  G.  M. 
Cape  and  Company,  Limited,  Montreal,  belongs  the  honour 
of  raising  within  a  very  brief  period  one  of  the  finest  bat- 
teries of  the  many  enlisted  in  Canada — the  Third  Overseas 
Battery  Siege  Artillery.  The  applications  have  been  more 
numerous  than  the  positions,  and  many  good  men  have  been 
refused  because  they  did  not  measure  up  to  the  very  high 
standard  set  by  Major  Cape,  who  is  in  command.  The  bat- 
tery includes  draughtsmen,  architects,  surveyors,  engineers 
and  accountants — men  who  have  relinquished  good  positions 
in  order  to  "do  their  bit." 

Major  Cape  is  among  the  foremost  Montreal  contractors. 
He  is  something  more  than  this — he  is  a  trained  engineer, 
who  held  some  excellent  positions  before  starting  in  busi- 
ness on  his  own  account  some  ten  years  ago.  He  was  l)orn 
in  Hamilton,  Ont,  in  1878,  was  educated  there  and  at  McGill 
University,  obtaining  his  B.A.Sc.  in  1898.  For  a  time  he 
was  a  lecturer  for  the  University  in  mechanical  engineering. 
He  is  a  member  of  the  Canadian  Society  of  Civil  Engineers. 


for  the  public  works  department  of  the  Federal  Govern- 
niint.  Mr.  J.  H.  Dubuc,  a  brother,  is  an  engineer  in  the 
Montreal  public  works  department. 


Major  E.  G.  M.  Cape. 

and  in  190.3-4  acted  as  the  society's  librarian.  Among  the 
positions  held  by  Major  Cape  after  leaving  McGill  was  that 
of  engineer  for  the  Lethbridge  Waterworks  and  Electric 
Light  Company;  assistant  engineer  for  the  Lake  Superior 
Power  Company,  Sault  Ste.  Marie;  and  chief  engineer  during 
construction   of   the   Canada   Car   Company's   plant. 

About  three  years  ago  the  company  of  which  he  is  presi- 
dent was  incorporated.  They  have  erected  some  of  the  finest 
buildings — especially  industrial  plants — in  Montreal  and  the 
surrounding  district.  Among  these  may  be  mentioned  Cana- 
dian Vickers  Limited,  Maisonneuve;  Armstrong  Whitworth 
of  Canada  Limited,  Longueuil;  and  the  Xorthern  Electric 
Limited,   Montreal. 

Major  Cape  is  a  member  of  several  clubs,  and  is  inter- 
ested in  yachting,  tennis  and  skiing. 

The  directors  and  members  of  the  Montreal  Builders' 
Exchange  have  decided  to  entertain  Major  Cape  to  dinner 
before  leaving  for  the  front.  A  committee,  of  which  the 
president,  Mr.  John  Quinlan,  was  the  convenor,  have  de- 
cided on  Thursday,  November  18,  as  the  date  for  the  dinner. 


Letters  to  the  Editor 

The  Editor,  Vancouver.   B.C.,  Oct.  29 

Contract  Record: 

Your  article  of  the  13th  of  October  on  "Construc- 
tional Operations  in  the  Winter  Season"  affords  interesting 
reading  to  those  engaged  in  building  on  this  Coast.  Our 
winter  season  is  so  mild  that  building  operations  are  scarcely 
delayed  by  the  cold,  the  degree  of  which  very  seldom  falls  as 
low  as  zero,  and  never  remains  there.  Twenty  or  twenty- 
five  degrees  of  frost  is  severe  weather  here,  and  the  wooden 
forms  into  which  concrete  is  poured  seem  to  aflford  a  suffi- 
cient protection;  neither  last  winter  nor  the  one  preceding 
gave  us  more  than  a  very  few  days  of  clear,  cold  weather. 
Nevertheless,  the  tendency  is  to  avoid  constructional  work 
during  December,  January  and  February — possibly  the  force 
of  habit  contracted  in  the  East.  The  real  impediment  is 
continuously  heavy  rain  which  saturates  everything,  and 
when  followed  suddenly  by  sharp  frost  before  the  water 
has  had  time  to  drain  off,  to  some  extent  unprotected  work 
is  likely  to  suffer.  The  advance  made  in  the  conduct  of 
building  operations  on  the  Coast  during  the  past  few  years 
is  considerable,  and  work  upon  any  scale  of  importance  suf- 
fers very  little  delay  from  climatic  causes.  Wooden  build- 
ings are  far  more  likely  to  suffer  injury  than  the  more  sub- 
stantial classes — frames  erected  during  the  wet  season  swell 
with  absorbed  moisture,  which  when  enclosed  has  no  chance 
of  drying  out  until  the  summer;  studs  and  joists  are  then 
apt  to  shrink  consumedly,  to  the  detriment  of  plaster  and 
of  doors,  windows,  finish  and  floors.  In  short,  it  is  rain,  not 
cold,  that  interferes  with  our  work  and  is  most  difficult  to 
contend  with.  I  fear  we  can  add  nothing  to  the  fund  of 
information  concerning  the  progress  of  building  operations 
during  severe  climatic  conditions.  What  we  seem  to  require 
is  a  tarpaulin  of  Brobdingnagian  proportions. 
Yours  truly, 

R.  M.  Fripp, 
President  B.  C.   Institute  of  .Architects. 


Among  the  latest  list  of  casualties  appears  the  name  of 
Major  Arthur  Eugene  Dubuc,  of  Montreal,  second  in  com- 
mand of  the  Twenty-second  Battalion.  Major  Dubuc  was, 
prior   to   joining   the    forces,   resident   engineer   in    Montreal 


The  Editor,  Montreal,  November  8th. 

Contract  Record: — 

I  have  read  with  interest,  an  article  contributed  to  your 
periodical  by  Mr.  W.  J.  Haire  and  published  by  you  in  your 
issue  of  November  3rd. 

The  title  of  this  article,  "The  Corrosion  of  Metal 
Plaster,"  attracted  me,  inasmuch  as  I  have  been  vitally  in- 
terested in  this  business  for  the  past  twenty-five  years,  hav- 
ing sold  the  first  sheet  metal  lath  that  was  ever  manufactured 
in  this  country. 

I  note  the  instances  quoted  by  Mr.  Haire,  and  believe 
that  he  is  absolutely  correct  in  all  his  arguments  and  conten- 
tions. He  cites  instances  where  lathing  has  been  in  an  ad- 
vanced stage  of  progressive  corrosion,  and  I  might  state 
that  the  reason  of  this  progressive  corrosion  is  that  proper 
steps  were  not  taken  by  the  manufacturers  to  forestall  in- 
itial corrosion.  It  is  an  undisputed  fact  that  when  sheet 
metal  is  thoroughly  emiiedded  in  plaster,  and  the  atmos- 
pheric conditions  provided  against,  the  metal  itself  will  last 
for  an  indefinite  period.  The  whole  secret  of  providing 
against  initial  corrosion  and  disintegration  is  the  coating 
given  to  the  metal  in  the  factory,  be  that  coating  of  paint  or 
zinc.  If  the  lath  is  to  be  painted  to  provide  against  this  in- 
itial corrosion,  this  paint  should  be  of  an  elastic  property, 
with  a  sufficient  pigment  to  provide  body  in   the   skin   film. 
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and  if  this  paint  is  elastic  it  will  not  chip  off,  and  defeat  the 
object  of  its  application.  The  paint  should  be  of  such  a 
nature  that  the  lath  itself  should  be  bent  to  a  circle  with  a 
iiiaxiiinim  radius  of  3  inches  without  scalinK  of  the  paint. 

1  have  seen  unpainted  metallic  lalhinn  applied  in  build- 
ings in  Montreal,  becoming  so  badly  corroded  within  eleven 
months  of  its  use,  that  the  plastered  surface  had  to  be  re- 
moved and  replaced.  I  have  seen  painted  metallic  lathing 
taken  out  of  the  Bell  Telephone  Company  after  twenty-two 
years  of  use  in  as  good  condition  as  the  day  it  was  em- 
ployed. I  have  never  yet  seen  a  painted  or  galvanized  ex- 
panded metal  lathing  coated  after  being  cut  and  expanded, 
removed  on  account  of  corrosion  in  my  twenty-five  years  ex- 
perience. 

1  have  seen  Expanded  Metal  Lath  employed  in  very 
heavy  moulding  and  ceiling  work,  the  dead  load  of  which 
would  average  30  lbs.  to  the  square'  foot,  water  soaked 
through  tons  of  water  applied  in  a  fire,  serving  its  purpose 
seven  years  after  this  fire,  and  yet  apparently  in  perfect 
condition. 

To  sum  up  the  whole,  1  would  advise  all  architects  and 
engineers  K)  be  very  careful  and  insist  that  all  metal  lathing 
be  properly  painted  with  magnetic  oxide  of  iron  and  linseed 
oil  or  galvanized  by  an  approved  process. 
Respectfully  submitted, 

W.  E,  Ramsay. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Canada  Cement  Company  are  said  to  have  received 
an   eight-million   dollar  shell  order. 

The  cost  of  repairing  the  last  Panama  Canal  slide  is 
estimated  in  the  neighborhood  of  half  a  million  dollars. 

A  local  aeroplane  factory  has  been  started  up  in  Van- 
couver. This  industry  has  the  support  of  a  large  number  of 
local  citizens. 

The  Canadian  Fairbanks-Morse  Company,  Limited,  have 
l)een  awarded  a  contract  for  munition  supplies  amounting  to 
some  five  million  dollars. 

The  Canadian  Northern  Railway  Company  is  reported 
to  have  received  a  shell  contract  amounting  to  approxi- 
mately  one   million   dollars. 

Work  is  about  to  start  at  once  on  two  reinforced  con- 
crete bridges,  12  and  10  feet  wide  respectively,  for  the  muni- 
cipality of  St.  Cyprien,  Que. 

Montreal  Tramways  Company,  which  has  been  engaged 
in  a  small  way  in  the  manufacture  of  shells,  have  dosed  a 
•further  considerable  contract. 

The  Imperial  Steel  and  Wire  Company,  Collingwood, 
Out.,  are  reported  to  have  received  an  order  for  trench  goods 
amounting  to  some  five  million  dollars. 

It  has  been  stated  that  out  of  one  hundred  and  twenty- 
.six  members  of  the  Vancouver  Branch  of  the  Canadian  So- 
ciety of  Civil  Engineers  twenty-six  have  enlisted. 

The  Munitions  Committee  has  decreed  that  the  price  of 
steel  for  ammunition  to  be  made  in  Canada  shall  not  exceed 
tliree  and  a  half  cents  a  pound,  including  forgings. 

The  British  Columbia  Packers'  Association,  of  \an- 
couver,  are  about  to  start  work  on  a  $20,000  cannery  at 
.\lbert  Bay,  B.  C".  The  association  will  do  all  construction 
work. 

The  whole  north  side  of  the  Quebec  bridge  has  now 
been  completed,  and  it  is  stated  that  the  cantilever  arm  on 


the  south  side  will  be  finished  *ome  time  during  the  early 
summer  of  1910. 

The  Bell  Engine  and  Thre«her  Company,  Seaforth,  Out.. 
have  been  awarded  another  contract  for  the  manufacture  of 
shells — this  time  for  thirty  thousand,  twice  the  amount  of 
the  first  contract. 

The  last  of  the  new  shell  orders  have  been  placed  by  the 
Shell  Committee,  to  the  amount  of  eighty  million  dollari,  in 
Canada.  To  date  orders  amounting  to  nearly  $l«0,000.000 
have  been  placed  in  the  Dominion. 

Mr.  A.  R.  Clucas,  who  has  been  on  the  engineering  staff 
of  the  city  of  Vancouver  for  some  time,  has  been  appointed 
acting  city  engineer,  replacing  city  engineer  West,  who  re- 
cently  enlisted   for  active  service. 

The  Toronto  Board  of  Control  have  awarded  the  con- 
tract for  the  Incinerator  Building  on  Don  Roadway  to  Webb 
&  Thomas.  Building  to  be  three  storeys,  of  steel,  stone, 
terra-cotta  and  brick  construction. 

Mr.  J.  E.  Harrison,  Building  Inspector,  Saskatoon,  an- 
nounces that  it  is  his  intention  to  leave  Saskatoon  for  the 
coast  in  the  near  future,  although  he  has  not  yet  tendered  his 
resignation  to  the  Commissioners. 

Mr.  S.  V.  Cox.  a  member  of  the  engineering  staff  of  the 
British  Columbia  Electric  Railway,  has  enlisted  for  overseas 
service  with  the  Canadian  mounted  Rifles.  Mr.  Cox  had  been 
with  the  B.  C.  E.  R.  for  three  years. 

The  Appellate  Court  has  awarded  C.  P.  Meredith  the 
sum  of  $479,  being  architect's  fees  due  to  him  in  connection 
with  the  reconstruction  of  a  store  and  loft  on  Albert  Street. 
Ottawa,  the  property  of  Mrs.  Agnes  McFarlane. 

Mr.  Hugh  Walkem,  resident  engineer  for  the  C.  P.  R. 
at  Nelson,  B.  C,  has  been  transferred  to  the  Division  Engi- 
neer's staff  at  Vancouver.  Mr.  H.  C.  Barber,  who  was  form- 
erly in  charge  of  the  tunneling  operations  at  Rogers  Pass. 
succeeds   Mr.   Walkem  at    Nelson.  i 

Mr.  R.  F.  Hayward,  chief  engineer  and  manager  of  the 
Western  Canada  Power  Company,  recently  addressed  the 
Vancouver  Branch  of  the  Canadian  Society  of  Civil  Engi- 
neers on  the  Mexican  Light  and  Power  Company's  plant, 
illustrating  his  lecture  with  lantern  slides. 

John  Logan,  barrister,  of  Sarnia,  has  served  notice  un 
the  City  Council  of  that  city  that  legal  action  will  be  taken 
to  prevent  any  more  money  being  spent  on  the  new  water- 
works at  Edward  Point  until  a  proper  by-law  has  been  sub- 
mitted to  the  tax-payers  for  their  approval. 

Following  the  example  of  the  directors  of  the  Dominion 
Bridge  Company,  the  board  of  the  Montreal  .\mmunition 
Company,  of  which  Mr.  H.  H.  Vaughan  is.  president,  have 
decided  to  contribute  two  per  cent,  of  their  receipts  on  muni- 
tion orders  to  the  Canadian   Patriotic  Fund. 

The  City  Council  has  offered  to  bear  the  expense  of  a 
banquet  to  be  held  on  January  10th  for  the  delegates  of  the 
Bricklayers.  Masons,  and  Operative  Plasterers'  Union  who 
are  attending  their  annual  international  convention,  which 
opens  on  January  10th  in  the   Labor  Temple. 

The  building  permits  issued  by  the  city  of  Quebec  dur- 
ing the  month  of  October  amounted  to  $200,825.  This  is 
an  increase  of  nearly  one  hundred  thousand  dollars  over  the 
amount  of  the  permits  issued  for  the  corresponding  month 
of  last  year,  when  the  figure  reached  was  $108,530. 

The  new  reservoir  on  Tenth  .\venue.  New  Westminster, 
was  formally  placed  in  commission  on  November  1.  The 
new  reservoir  has  a  storage  capacity  of  4,300,000,  and  the 
total  reservoir  capacity  of  the  city  is  now  8.900.000 — said  to 
be  enough  to  supply  the  present  population  for  seven  days. 

The  Clayburn  Brick  Company  have  sufficient  orders  on 
hand  in  their  fire  brick  department  to  keep  forty  employees 
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Inisy  for  the  next  three  or  four  months.  The  company  arc 
turning  out  sixty  thousand  bricks  daily,  and  in  addition  are 
supplying  pipe  for  the  Greater  Vancouver  sewerage  system. 

It  is  reported  that  the  Toronto-Hamilton  Highway  Com- 
mission are  considering  the  advisability  of  diverting  the  high- 
way from  the  Lake  Shore  Road  between  Long  Branch  and 
the  Humber  and  following  the  line  of  Queen  Street  East. 
The  Mimico  Board  of  Trade  are  naturally  disposed  to  oppose 
this  plan. 

The  Sarnia  Metal  Products  Company  have  almost  com- 
pleted the  installation  of  the  new  machine  for  the  manufac- 
ture of  parts  of  shrapnel  shells,  a  large  order  for  which  they 
received  from  the  Government  recently.  They  expect  to 
start  work  on  this  order  in  a  few  days,  and  they  will  employ 
day  and  night  shifts. 

Winnipeg  Metal  Company,  Limited,  is  the  name  of  a 
newly-incorporated  company,  who  will  carry  on  business  as 
manufacturers  and  dealers  in  sheet  metal  products  of  all 
kinds.  The  incorporators  include  J.  Kovensky,  Max  Baran- 
isky,  and  Carl  Cook— all  of  Winnipeg.  The  capital  stock  of 
the  company  is  twenty  thousand  dollars. 

It  is  announced  that  the  Canadian  office  of  the  United 
States  Corporation  have  withdrawn  all  quotations  on  steel 
for  delivery  in  Canada,  and  that  they  will  accept  no  more 
orders  for  the  time  being.  The  demand  for  steel  for  the 
manufacture  of  munitions  has  been  so  tremendous  that  the 
company's  output  has  been  exhausted. 

Sir  Lomer  Gouin,  Premier  of  the  Province  of  Quebec, 
Hon.  W.  G.  Mitchell,  Provincial  Treasurer,  and  Hon.  Mr. 
Tessier,  Minister  of  Roads,  accompanied  by  Mr.  C.  E.  Ther- 
rien,  M.L.A.;  Mr.  F.  N.  McCrea,  M.P.,  Mayor  Mackinnon 
and  a  number  of  councillors  and  members  of  the  Board  of 
Trade,  inspected  the  Sherbrooke-Stanstead  highway  recently. 

Guy  R.  Turner,  a  native  of  Andover,  N.  B.,  who  at  the 
time  the  war  broke  out  was  engaged  as  an  engineer  on  the 
St.  John  Valley  Railway  construction  at  Fredericton,  N.  B., 
has  been  given  a  commission  in  the  Royal  Canadian  Engi- 
neers of  the  First  Canadian  Division  in  Flanders  as  a  reward 
for  gallant  conduct  on  the  field.  Not  long  since  Mr.  Turner 
was  promoted  to  the  rank  of  Sergeant-Major,  and  afterwards 
recived  a  wound  in  the  back  of  the  neck,  from  which,  how- 
ever, he  recovered  quickly.  Mr.  Turner  enlisted  at  Frederic- 
ton  with  the  12th  Battalion  on  the  outbreak  of  war.  He  was 
mentioned  in  despatches  several  months  ago. 

It  is  understood  that  the  Nova  Scotia  Steel  &  Coal  Com- 
pany have  been  awarded  a  contract  for  shells  estimated  at 
from  fifteen  to  twenty  million  dollars.  The  contract  is  for 
large  shells,  8-in.  and  9.3-in.  The  company  will  manufacture 
the  steel  and  make  the  rough  forgings.  It  is  said  that  when 
the  company  have  completed  arrangements  to  manufacture 
they  will  deliver  from  4.000  to  8,000  8-in.,  and  from  2.000  to 
li.OOO  9.2-in.  shells  each  week.  The  contract  will  keep  them 
l)usy  for  a  year  at  least.  The  Nova  Scotia  Steel  Company 
intend  to  discontinue  the  manufacture  of  the  smaller  shells, 
this  business  being  turned  over  to   other  companies. 

Another  main  road  in  the  Province  of  Quebec  has  been 
officially  opened  by  Sir  Lomer  Gouin.  This  is  the  Sher- 
brooke-Derby  Line  highway,  giving  Sherbrooke  a  connec- 
tion with  the  adjoining  States  and  the  White  Mountains.  It 
is  33  miles  long,  of  gravel,  with  a  bituminous  surface  for  six 
miles.  The  road  starts  at  Sherbrooke,  and  runs  through 
Lennoxville,  Waterville,  Massawippi,  Cassville  and  Stanstead 
to  Rock  Island,  Que.,  just  across  the  line  from  Derby  Line. 
Vt.,  from  which  place  there  is  a  good  road  to  Newport,  \'t.. 
and  beyond.  Sir  Lomer  Gouin  stated  that;  the  Government 
had  spent  nearly  $14,000,000,  of  which  about  $.'>. 000,000  were 
spent  in  1914  and  about  $4,000,000  this  year. 

The  City  Council  of  Toronto  has  refused  to  sanction  the 


awarding  of  a  contract  for  an  incinerator  chimney  to  the 
Canadian  Custodis  Company  because  Conrad  Worms,  Presi- 
dent of  the  company,  was  born  in  Germany.  The  Canadian 
Custodis  Company  is  owned  in  the  United  States,  and  Mr. 
Greeley,  the  company's  representative,  stated  that  Mr.  Worms 
had  applied  for  naturalization  there.  Controller  Foster  said 
that  did  not  help  matters.  Controller  Thompson  said  that 
Toronto  had  sent  thousands,  and  would  send  thousands 
more,  to  fight  the  Germans,  and  that  while  this  was  going 
on  they  could  not  give  city  work  to  firms  controlled  by  Ger- 
mans. Mr.  Greeley  cited  the  amount  of  work  which  his 
firm  had  carried  out  for  the  Allies,  but  Controller  Spence  re- 
torted that  they  would  have  done  just  as  much  for  Germany 
had  she  been  able  to  receive  the  goods.  Fresh  tenders  will 
be  called  for  the   chimney  column. 

The  Coaticook  Water  Company  have  just  completed  an 
improvement  to  their  water  system,  and  are  ready  to  start 
their  new  pump.  For  the  last  few  years  Coaticook  has  suf- 
fered in  the  summer  time  from  a  shortage  of  water,  and  the 
company  had  to  look  for  new  sources  of  supply.  At  one 
time  it  was  their  intention  to  use  the  water  of  the  Coaticook 
River,  but  before  they  would  have  been  allowed  to  do  this 
they  would  have  had  to  install  expensive  plant  for  steriliz- 
ing the  water,  and  so  they  made  arrangements  with  the  Grand 
Trunk  Railway  to  take  water  from  certain  springs  on  their 
property  near  their  station.  They  have  conducted  the  water 
from  these  springs  to  a  reservoir  recently  built  on  Cutting 
Street,  near  the  Coaticook  River,  and  some  three  feet  below 
the  river-bed.  This  reservoir  will  hold  100,000  gallons.  A 
pumping  station  has  been  installed  with  a  pressure  of  110 
lbs.,  which  will  force  the  water  through  the  mains  in  the 
town  and  even  up  to  the  large  reservoir  in  the  Township  of 
Barford,  which  holds  a  quarter  of  a  million  gallons.  A  new 
main  has  been  laid  from  the  Barford  line  around  to  middle 
town,  crossing  the  river  near  St.  Jean  Baptiste  Street.  If. 
therefore,  anything  should  go  wrong  with  one  of  the  main 
lines  where  it  crosses  the  river,  another  would  be  available. 
These  improvements  have  cost  the  company  some  twelve 
thousand  dollars. 


Concrete  Construction  Stood  the  Test 

(Continued  from  page  1187) 

spread  of  the  fire  on  this  floor,  the  partitions  Ijeinj^-  of 
a  non-fire])roof  material. 

The  Edison  fire  resnlted  in  many  adverse  reports 
as  to  the  fireproof  qualities  of  concrete,  it  l^eing  al- 
leged that  concrete  buildings  will  not  withstand  the 
lire  test.  In  this  instance,  however,  it  may  be  pointed 
out  that  while  the  fom-th  fiqor  of  the  nine  storey  build- 
ing' was  burned  out  completely,  the  remaining  portion 
of  the  building  was  left  intact.  The  fire  was  in  fact 
Confined  to  the  floor  on  which  it  started. 
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Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Bertie  Township,  Ont. 

'I'lu'  'Piiwiisliip  Council  have  decided 
to  reconstruct  the  sewage  system  in  con- 
nection with  the  Fort  Erie  Race  Track. 
Work  will  probably  start  shortly.  Clerk, 
M.    S.    Found,    Ki<lKeway. 

Brussels,  Ont. 

'Ihc  Town  Council  will  call  for  ten- 
(Icr.s  in  the  spring  for  laying  a  macadam 
liavcment  on  Turnberry  Street.  Esti- 
mated  cost,   $3,200.      Clerk,    F.   S.    Scott. 

Colchester  South  Township,  Ont. 

The  Township  Council  have  decided 
to  have  plans  prepared  for  the  Hunger 
and  Ferris  Drains.  Clerk,  J.  H.  Madill, 
Barrow,  Ont 

Dryden,  Ont. 

The  Town  Council  have  engaged  B. 
S.  McKenzie,  Consulting  Engineer,  1002 
Union  Trust  Building,  Winnipeg,  Man., 
to  report  on  the  construction  of  a  water- 
works system.    Town  Clerk,  L.  J.  Wilde. 

London,  Ont. 

The  Utilities  Board  are  considering 
the  construction  of  a  12-inch  water- 
main  on  Ridout  Street  and  the  installa- 
tion of  a  lift  pump  and  piping  in  connec- 
tion with  the  Labatt  Well.  General 
Manager,    E.    V.    Buchanan. 

Montreal,  Que. 

The  contract  for  laying  asphalt  pave- 
ment on  St.  Andre.  Panet  and  St.  Law- 
rence Streets  has  been  awarded  to  the 
Sicily  Asphaltic  Paving  Company,  Ltd., 
(iO  St.  Viatcur  Street   E. 

Moore  Township,  Ont. 

The  Township  Council  intend  to  lay 
a  number  of  tile  drains  and  to  make  ex- 
tensions to  others.  Clerk,  C.  C.  Watson, 
Brigden,   Ont. 

Port  Dover,  Ont. 

The  Town  Council  have  appomted 
Councillors  Moon  and  Wilson  a  Com- 
mittee to  secure  estimates  on  the  con- 
struction of  a  water  system.  Town 
Clerk,   James   Sloan. 

Regina,  Sask.  ,     .  ,    . 

The  City  Commissioners  have  decided 
upon  the  installation  of  an  electrically- 
driven  pumping  plant  at  Boggy  Creek, 
with  a  capacity  of  two  and  a  half  million 
gallons  per  day.  This  will  involve  the 
construction  of  at  least  ten  miles  of 
transmission  line,  and  is  estimated  to 
cost  $12,000.     City  Clerk,  George  Beach. 

Toronto,  Ont. 

The  following  work  has  been  recom- 
mended by  Commissioner  of  Works  R. 
C.  Harris:— sewers.  $3,060;  asphalt  pav- 
ing. $1>).000:  asphaltic  concrete  paving, 
$7,007;  brick  block  paving.  $38..'-..54;  con- 
crete  paving.   $4,010. 

Vancouver,  B.C. 
The  City  Council  and  the  Vancouver 


Sewage  Commission  are  considering  a 
project  for  the  construction  of  the 
Stanley  Park  C'auseway  and  a  trunk 
sewer  across  the  coal  harbor  together. 
City  Engineer,  F.  L.  Fellowcs.  Approxi- 
mate   cost,    $40,000. 

Wheatley,  Ont. 

The  Town  Council  intend  to  lay  ce- 
meTit  sidewalks  on  Forter  Street.  Work 
will  start  shortly. 

CONTRACTS  AWARDED 

Gosfield  North  Township,  Ont. 

Contracts  for  the  construction  of  tile 
drains  have  been  let  by  the  Township 
Council  to  Greenway  &  Campbell,  at 
$1,280,  A.  Boon,  $850,  and  to  E.  Mc- 
Coombs,   $1,205. 

Toronto,  Ont. 

The  Board  of  Control  have  awarded 
contracts  for  sewer  construction  to  the 
Asphaltic  Concrete  Company,  74  King 
Street  E.;  to  Routly  &  Summers.  47 
Sparkhill  Avenue,  and  to  Longo  &  Gen- 
tile, 063  Markham  Street. 

Contracts  have  been  let  by  the  Board 
of  Control  to  Works  Commissioner  R. 
C.  Harris  for  the  construction  of  as- 
phalt paving  on  Condor  and  Empress 
Streets,  at  $4,143,  to  A.  J.  Penberthy,  292 
Booth  Avenue,  for  sidewalks  on  Annette 
Street,  and  to  W.  Bushcll,  2007  Daven- 
port Road,  for  sidewalks  on  Weston  Rd. 


Limited,  Plaza  Building,  Rideau  Street, 
Ottawa,  for  the  construction  of  eight 
bridges  on  the  main  line  of  the  Inter- 
colonial   Railway,    Sydney    Sub-division. 

Quebec,  Que. 

The  Canadian  Northern  Quebec  Rail- 
way Company,  Toronto.  Ont.,  have  let 
the  contract  for  grading  in  connection 
with  the  construction  of  a  line  between 
Lorette  and  Stoneham  to  Joseph  Gosse- 
lin,  96   St.   George   Street,   Levis. 


Railroads,  Bridges  and  Wharves 

Mitchell,  Ont. 

The  Town  Council  are  considering  the 
erection  of  a  bridge  or  the  reconstruc- 
tion of  the  present  one,  which  is  too 
light.     Clerk,  William  Ryan. 

Quebec  Province 

The  Canadian  Pacific  Railway  Com- 
pany, Montreal,  have  been  authorized  to 
construct  a  spur  and  siding  for  J. 
Brodie  &  Son.  at  mileage  121.8,  Lauren- 
tian    Sub-division. 

The  Board  of  Railroad  Commission- 
ers have  authorized  the  Canadian  Pa- 
cific Railway  Company.  Montreal,  to 
construct  an  industrial  spur  for  the  Can- 
adian Explosives  Limited.  Lot  182. 
Parish  of  St.  Jeanne  de  I'lsle  Perrot, 
Vaudreuil    County. 

St.  Cyprien,  Que. 

The  Municipal  Council  are  about  to 
build  two  reinforced  concrete  bridges 
by  day  labor. 

Toronto,  Ont. 

The  Grand  Trunk  Railway  Company 
have  been  authorized  to  construct  a  sid- 
ing into  the  premises  of  the  Toronto 
Furniture  Company,  Limited.  Mowat 
-Avenue. 

CONTRACTS  AWARDED 

Cape  Breton,  N.S. 

The  Dominion  Department  of  Rail- 
ways and  Canals.  Ottawa,  have  let  a  con- 
tract   to   Jones,    Girouard    &    Company, 


Public  Buildings,  Churches 
and  Schools 

Bathurst,  N.B. 

The  Congregation  of  Bathurst  Pres- 
byterian Church  are  considering  the  dis- 
posal of  their  present  building  and  the 
erection  of  a  new  one.  Pastor,  W.  W. 
Matthews. 

Hampstead,  N.B. 

Tenders  will  be  received  until  Novem- 
ber 27th  by  T.  W.  Machum,  Jerusalem, 
Queen's  County,  on  the  erection  of  a 
school  for  the  Trustees  of  School  Dis- 
trict No.  5.  Parish  of  Hampstead.  Plans, 
etc.,   with   Mr.   Machum. 

Lindsay,  Ont 

The  Board  of  Governors  of  the  Ross 
Memorial  Hospital.  Kent  Street,  con- 
template the  installation  of  an  elevator 
in  the  Hospital.  Secretary.  J.  P.  Mc- 
Neillic. 

Long  Branch.  Ont. 

Tenders  will  be  received  until  Novem- 
ber 20th  for  all  trades  except  brickwork 
required  in  the  erection  of  a  school  for 
the  trustees  of  School  Section  District 
No.  12,  Etobicoke  Township.  Approxi- 
mate cost,  $20,000.  .Architects.  W.  Smith, 
380  Jane  Street.  Toronto,  and  P.  R. 
Wright.   Baby   Point   Crescent,  Toronto. 

Montreal,  Que. 

The  Protestant  Board  of  School  Com- 
missioners, Belmont  Street,  have  pur- 
chased a  site  at  Ontario  and  Dufresne 
Streets  for  the  erection  of  a  school. 

CONTRACTS  AWARDED 

Calgary,  Alta. 

The  Department  of  Public  Works.  Ot- 
tawa, have  let  the  contract  for  the  in- 
stallation of  customs  parcel  post  fittings 
to  the  Riverside  Lumber  Company. 
Riverside,  Calgary. 

Cartierville,  Qne. 

The  sub-contract  for  floor  and  wall 
flooring  in  connection  with  the  Roman 
Catholic  Church  an  course  of  erection 
on  Main  Street  has  been  awarded  to  the 
Montreal  Terra  Cotta  Company.  Limit- 
ed. 23  Board  of  Trade  Building,  Mont- 
real. 

Fort  William,  Ont. 

The  contract  for  the  installation  of 
examining  warehouse  fittings  has  been 
awarded  by  the  Department  of  Public 
Works,   Ottawa,  to  the   Berlin   Interior 
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Hardwood   Company,  72  Wilmot  Street, 
Berlin,  Ont. 

Halifax,  N.S. 

In  connection  with  the  Acadian  School, 
now  in  course  of  erection  on  Albemarle 
Street  for  the  Halifax  School  Board,  81 
Sackville  Street,  the  contract  for  plumb- 
ing has  been  let  to  Michael  Day,  31 
Compton    Avenue. 

Jonquieres,  Que. 

The  Dominion  Government  Depart- 
ment of  Public  Works  have  let  the  con- 
tract for  the  installation  of  post  office 
fittings  to  R.  A.  Sproule,  Beechwood 
Avenue,   Ottawa. 

Manitoulin  Island,  Ont. 

The  general  contract  for  the  erection 
of  a  school  and  residence  has  been  let 
by  the  Department  of  Indian  Affairs, 
Ottawa,  to  Neil  McMartin,  Manitowan- 
ing,    Ont.,    at    $3,763. 

Midway,  B.C. 

Work  has  been  started  on  the  erec- 
tion of  a  school  for  the  Department  of 
Public  Works,  Victoria.  The  genera! 
contract  has  been  let  to  McDonald  Bros., 
Grand  Forks,  B.C.     Frame  construction. 

Moncton,  N.B. 

The  contract  for  the  installation  of 
Post  Office  'fittings  has  been  let  by  the 
Department  of  Public  Works,  Ottawa, 
to  P.  N.  Leblanc,  Bacon  Street,  Moncton. 

Montreal,  Que. 

In  connection  with  the  school  being 
built  at  Letourncux  and  Beaubien  Streets 
for  the  School  Commissioners  of  St. 
Francois  Solano,  the  contract  for  fur- 
ring and  partitions  has  been  let  to  the 
Montreal  Terra  Cotta  Company,  Limit- 
ed, 23   Board  of  Trade   Building. 

The  contract  for  electrical  work  at  the 
school  in  course  of  erection  for  the  Ro- 
man Catholic  School  Board,  Ahuntsic, 
has  been  awarded  to  the  National  Elec- 
tric  Company,   1387   St.   Lawrence   Blvd. 

In  connection  with  the  school  in  course 
of  erection  on  Hochclaga  Street,  the  con- 
tract for  plumbing  has  been  let  to  Thom- 
as O'Connell,  183  Ottawa  Street,  and  the 
cut  stone  work  to  Morrison  Quarry 
Company,  204  St.  James  Street. 

The  contract  for  the  supply  of  Mc- 
Clary  stoves  for  the  school  now  being 
built  on  Hamilton  Street  has  been  let 
by  the  Protestant  Board  of  School  Com- 
missioners to  Ogilvie  Bros.,  441  Bleury 
Street. 

Montreal  North,  Que. 

Work  has  been  started  on  the  erection 
of  the  Town  Hall.  The  contract  for  cut 
stone  and  masonry  has  been  let  to  the 
general  contractor,  J.  A.  Charette,  142 
St.  Ferdinand  Street.  Tenders  are  being 
received  for  brick  work,  roofing,  plaster- 
ing, painting,  heating,  plumbing,  electric- 
al work  and  interior  fittings. 

Sussex,  N.  B. 

In  connection  with  the  construction  of 
the  drill  hall  at  Main  Street  and  Mag- 
nolia Avenue,  the  contract  for  plumbing 
and  heating  has  been  awarded  to  Thome 
&   Myers,   Sussex,   N.B. 

Toronto,  Ont. 

In  connection  with  the  chapel  which 
is  being  built  on  West  Lodge  Avenue 
for  the  Monastry  of  Our  Lady  of  Char- 
ity of  Refuge,  the  masonry  contract  has 
been  let  to  Wickett  Bros.,  35  Deer  Park 


Crescent.        Brick     construction,      stone 
trim.     Approximate   cost,   $30,000. 


Business  Buildings  and  Indus- 
trial Plants 

Alert  Bay,  B.C. 

The  British  Columbia  Packers  Asso- 
ciation, 517  Granville  Street,  Vancouver, 
will  do  all  work  in  connection  with  the 
proposed   cannery. 

Arden,  Ont. 

Samuel  Alexander  intends  to  rebuild 
his  barn  in  the  spring.  Material  pur- 
chased. 

Banff,  Alta. 

R.  G.  Brett  has  decided  to  rebuild  his 
business  block  on  Banff  Avenue  in  the 
spring.     Approximate  cost,  $20,000. 

Brantford,  Ont. 

The  Royal  Bank  of  Canada,  137  Col- 
l)orne  Street,  have  leased  premises  at 
Dalhousie  and  Market  Streets,  owned  by 
W.  T.  James,  52  Marlboro  Street.  They 
propose  to  construct  a  new  stone  front 
and  to  install  banking  fi.xtures,  at  an  ap- 
proximate cost  of  $10,000.  Work  may 
start   in   the  spring. 

Gananoque,  Ont. 

W.  J.  Gibson  is  considering  the  erec- 
tion of  a  garage  on  King  Street  and  is 
receiving  prices  on  brick  and  steel  work. 

Dungannon,  Ont. 

John  McNabb  proposes  to  erect  an 
evaporator  to  replace  that  recently  des- 
troyed by  fire.  Work  will  start  in  the 
spring.     Estimated  cost,  $5,000. 

Guelph,  Ont. 

The  knitting  mills  on  Cambridge  Street 
willl  be  rebuilt  either  by  the  owners,  J. 
W.  Lyon  &  Syndicate,  Telephone  Build- 
ing, or  by  the  Insurance  Company. 

Halifax,   N.S. 

Plans  have  been  drawn  for  a  factory 
to  be  erected  for  Brandram,  Henderson, 
Limited,  Kempt  Road.  Reinforced  con- 
crete construction,  concrete  foundation, 
asbestos  roofing.  Estimated  cost, 
$3,000.  Company  will  purchase  machin- 
ery for  the  manufacture  of  bullets. 

Leaskdale,  Ont. 

Lewis  Collins  intends  to  rebuild  his 
barn  in  the  spring.  Contracts  will  be 
let  to  local  men. 

Lions  Head,  Ont. 

The  Lions  Head  Flour  Milling  Com- 
pany are  considering  the  rebuilding  of 
their  mill. 

London,  Ont. 

The  Middlesex  Mills,  Limited,  have 
decided  not  to  erect  a  building,  but  have 
rented  premises  and  will  install  mach- 
inery. 

Montreal,  Que. 

William  C.  Ball.  3101  Verville  Street, 
has  commenced  the  erection  of  two 
stores  and  five  flats,  estimated  to  cost 
$6,000.  All  work  will  be  done  by  owner. 
Work  has  been  started  by  L.  P.  For- 
est, 204  St.  James  Street,  on  the  erec- 
tion of  four  stores  and  flats  at  Sher- 
brooke  and  Oxford  Streets.  Brick  con- 
struction, felt  and  gravel  roofing.  Es- 
timated cost,  $12,000. 

North  Bruce  Township,  Ont. 

Cushman    Smith,   The    Elbow,    Under- 


wood, is  considering  the  erection  of  fire- 
proof barns  to  replace  those  destroyed 
by  fire.     Estimated  cost,  $3,000. 

Ottawa,  Ont. 

J.  R.  Booth,  Booth  Street,  has  com- 
menced alterations  and  repairs  to  his 
pulp  house,  estimated  to  cost  $20,000. 

Pasadena,  Ont. 

Bruce  Hawes,  Kintore  P.  O.,  is  con- 
sidering the  erection  of  a  store  to  re- 
place that  recently  destroyed  by  fire. 
Estimated  cost,  $4,000. 

Port  Dover,  Ont. 

The  Port  Dover  Canning  Company 
contemplate  the  erection  of  a  new  fac- 
tory, at  an  approximate  cost  of  $10,- 
000.     Manager,  W.  Carson. 

Quebec,  Que. 

C.  E.  Morressette,  Limited,  208  La- 
tourelle  Street,  have  commenced  the 
erection  of  a  residence  and  warehouse, 
estimated  to  cost  $5,000.  Brick  and 
frame  construction,  concrete  foundation, 
felt  and  gravel  roofing. 

Simcoe,  Ont. 

Edgar  Norris,  22  Main  Street,  con- 
templates the  erection  of  a  bakery  and 
store  at  Main  and  Colborne  Streets. 
Work  will  start  in  the  spring.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Approximate  cost. 
$5,000. 

Sleeman,  Ont. 

A.  J.  Hunter  intends  to  rebuild  his 
barn  in  the  spring,  at  an  approximate 
cost  of  $3,500.  Frame  construction,  con- 
crete foundation,  cement  and  steel  roof- 
ing. 

South  Maitland,  N.S. 

The  Atlantic  Rubber  Company  intend 
to  rebuild  their  store  and  residences,  and 
will  call  for  tenders  in  the  spring.  Es- 
timated cost.  $5,000. 

St.  John,  N.B. 

Work  has  been  started  on  the  erec- 
tion of  stables  for  the  Sisters  of  Charity, 
Cliff  Street.  Day  labor  is  employed,  un- 
der the  supervision  of  John  Flodd,  Duke 
Street. 

St.  Lambert,  Que. 

T.  C.  Kirby.  128  Bleury  Street,  Mont- 
real, will  call  for  tenders  shortly  on 
grading,  ballasting,  fencing,  erection  of 
a  double  deck  grand  stand,  single  stage 
bleacher  and  club  house  required  in  the 
construction  of  an  automobile  race  track 
for  the  Canadian  Speedway  Company, 
Limited. 

Toronto,  Ont. 

C.  Hough,  16  Atlas  .Avenue,  is  receiv- 
ing tenders  for  heating  and  plumbing 
required  in  the  erection  of  a  store  and 
residence  at  Broadview  and  Browning 
Avenues. 

The  Imperial  Oil  Company,  311  Dom- 
inion Bank  Building,  have  extended  the 
time  for  receiving  tenders  on  the  erec- 
tion of  an  office  building  at  Church  and 
Court  Streets  until   November  32nd. 

Valleyfield,   Que. 

The  Castings  Company  of  Canada, 
Limited,  79  Yonge  Street,  Montreal,  are 
building   a   forge    and    foundry   building. 

Yarmouth,  N.S. 

J.  M.  Trefry  is  building  an  addition  to 
his  garage  on  Central  Street.    Reinforced 
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concrete  and  cobble   stone  construction, 
lircproof   roofing. 

CONTRACTS  AWARDED 

Aylmer,  Ont. 

The  !,'tneral  contract  for  alterations 
t(i  the  club  house  of  the  Ottawa  Golf 
(  liib  has  been  let  to  A.  J.  Tomlinson,  92 
I'lorcnce  Street,  Ottawa. 

Berlin,  Ont. 

Work  has  been  started  on  the  erection 
of  a  factory  for  Arnil)rust  &  Inrig.  The 
Kcncral,  masonry  and  plastering  con- 
tracts have  been  awarded  to  Casper 
Braun,  King  Street,  and  the  carpentry 
and  roofing  to  Henry  Dunker,  care  Gen- 
eral Delivery.  Approximate  cost,  $11,- 
(100. 

Cobourg,  Ont. 

The  general  contract  for  the  erection 
I'i  a  garage  on  South  King  Street  for 
Sparling  &  Reeson  has  been  let  to  Jex, 
Martin  &  Company,  Division  Street. 
Approximate   cost,   .$11,000. 

Colborne,  Ont. 

A.  W.  Teal  has  commenced  the  erec- 
tion of  a  barn  and  stables  for  W.  G. 
Morrow.     Corrugated  steel  construction. 

Hamilton,  Ont. 

The  .Xcnie  Stamping  Tool  Works. 
Sydney  Street,  have  let  the  general,  ma- 
sonry, carpentry,  steel  and  roofing  con- 
tracts for  the  erection  of  an  addition  to 
Iheir  premises  to  R.  E.  Jones,  220  Maple 
Avenue.  Brick  construction,  felt  and 
ravel    roofing.     Estimated    cost,   $3,000. 

London,  Ont. 

Work  is  about  to  start  on  the  re-roof- 
ing of  the  factory  of  the  London  Print- 
ing &  Lithographing  Company,  Carling 
.Street.  The  contract'  has  been  let  to 
Hyatt  Bros.,  Egerton  Street.  Approxi- 
mate  cost,   $4,000. 

Mitchell,  Ont. 

The  general  contract  for  the  erection 
nf  a  creamery  has  been  let  by  Dempsey 
\'  Holmes,  Stratford.  Ont.,  to  John 
Avery.  Mitchell.  White  brick  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing.     Approximate  cost,  $-1,800. 

Montreal,  Que. 

Tlu'  1).  H.  Hogg  Company,  Regd.,  IGO 
I  raig  Street  W..  have  let  the  general 
contract  for  alterations  to  the  warehouse 
at  l.")3  Craig  Street  W.  to  the  Deakin 
Construction  Company,  Limited.  :i7 
Major  Street.     Approximate  cost,  $5,000. 

In  connection  with  the  garage  being 
built  for  William  Clark,  023  Sydenham 
.\ventie.  the  contract  for  electrical  work 
lias  been  awarded  to  E.  A.  Gregory.  l.')94 
(adieux  Street. 

Murray  Bay,  Que. 

Work  has  been  started  on  repairs  to 
the  Manoir  Richelieu.  The  contract  for 
concrete  work  has  been  awarded  to 
Church.  Ross  &  Company,  Limited.  40 
Hospital  Street,  Montreal. 

Ottawa,  Ont. 

Work  has  been  .started  on  the  erec- 
tion of  an  ice  plant  on  Somerset  Street 
for  the  Ottawa  Dairy  Company.  Cooper 
Street.  The  contract  for  stairs  and  ar- 
chitectural iron  work  has  been  aw^arded 
to  Fred  .\.  McKay.  14  St.  (icorge  Street, 
Montreal. 

The  Sherwood  Estate.  Sparks  Street, 
have    let    the    contract    for    lire    escapes. 


stairs  and  ornamental  iron  work  at  the 
.theatre  in  course  of  erection  at  Sparks 
and  Bank  Streets  to  Fred  A.  McKay,  14 
St.    George   Street,    Montreal. 

A  contract  has  been  let  to  the  Camp- 
bell Iron  &  Steel  Works,  Limited,  Carl- 
ing Avenue,  for  the  supply  of  door  fen- 
ders, etc.,  for  the  ice  plant  in  course  of 
erection  on  Somerset  Street  for  the  Ot- 
tawa  Dairy   Company,   Cooper   Street. 

Peterborough,  Ont. 

The  contract  for  electrical  work  in  con- 
nection with  the  alterations  to  the  prem- 
ises of  the  Y.  M.  C.  A.,  47.'i  George  St., 
has  been  awarded  to  .Alexander  &  Mil- 
ler, 4;t8  George  Street,  and  the  plumbing 
and  heating  to  George  Brenton,  99 
Hunter  Street. 

Regina,  Sask. 

C^onstruction  is  well  under  way  on 
the  warehouse  building  on  Broad  Street 
for  the  Robert  Simpson  Company,  Queen 
and  Yonge  Streets.  Toronto.  The  gen- 
eral contractors  are  Wells  Bros.,  Mon- 
adnock  Building,  Chicago.  Reinforced 
concrete  construction.  .Approximate 
cost,   $450,000. 

St.  Catharines,  Ont. 

In  connection  with  the  business  block 
which  is  being  built  on  James  .Street  for 
J.  Balsam,  29  James  Street,  the  contract 
for  painting  has  been  awarded  to  Leach 
&  Jones,  46  James  Street.  Other  con- 
tracts not  yet  let. 

In  connection  with  the  moving  picture 
theatre  being  built  on  James  Street  by 
J.  &  J.  Sullivan,  Church  Street,  the  con- 
tract for  wainscoating  and  art  marble 
work  has  been  awarded  to  .Art  Marble 
&  Floors,  320  Dupont  Street,  Toronto. 

Toronto,  Ont. 

Work  is  progressing  on  the  erection 
of  a  club  house  for  the  Danforth  Club. 
Limited,  350  Danforth  .Avenue.  General 
contractor,  H.  Lambert,  care  of  the  club. 
Brick  construction,  tar  and  gravel  roof- 
ing.    .Approximate  cost,  $5,000. 

In  connection  with  the  Don  Railway 
Incinerator,  the  Board  of  Control  have 
let  the  general  contract  for  the  erection 
of  the  incinerator  building  to  Webb  & 
Thomas,  448  Summerhill  .Avenue,  at 
$84,500.  New  tenders  will  be  called  for 
the  erection  of  the  chimney. 

J.  A.  McKenzie.  .Architect,  Lumsdcn 
Building,  has  let  the  contract  for  car- 
pentry in  connection  with  the  stores  and 
apartments  being  built  at  St.  Clair  .Ave- 
nue and  DufTerin  Street  to  Hendren 
Bros..  1  Palmerston  Gardens.  Lumber 
and  trim  will  be  purchased  from  the 
Canada  Lumber  Company.  Limited, 
Weston. 

,  The  Citizens  Home  Construction 
Company.  Limited,  2261  Yonge  Street, 
have  let  the  contract  for  floors  in  con- 
nection with  the  store  and  apartment 
building  at  Yonge  and  Erskine  Streets 
to  .Art  Marble  &  Floors.  320  Dupont  St. 

Trail,  B.C. 

J.  W.  Thompson,  Trail,  has  com- 
menced the  erection  of  an  addition  to 
the  hotel   for   McDermott   &   Claughton. 


Residences 

Anderdon   Township,   Ont. 

Work    has    been    started    by    Walter 
Coylc,   .Amherstburg,  Ont..  on   the  erec- 


tion of  a  residence,  estimated  to  cost 
$3,500.  Brick  construction,  shinKle  roof- 
ing. 

Hamilton,  Ont. 

Plans  have  been  drawn  for  a  residence 
to  built  on  Fairholt  Avenue  S.  by  Sparks 
&  McKay,  9  Fairholt  Road.  Brick  con- 
struction, concrete  foundation,  shinijlc 
roofing.     Estimated  cost.  $S,000. 

Ingersoll,  Ont. 

Plans  are  being  prepared  for  three 
residences  to  be  erected  on  King  Street 
W.  for  John  Stadelbuer.  The  contract 
for  labor  and  material  will  be  let  pri- 
vately. Approximate  cost,  $4,500.  Frame 
construction,  concrete  foundation,  shin- 
gle roofing. 

London.  Ont. 

J.  I-".  Orme,  175  St.  James  Street,  is 
about  to  prepare  plans  for  several  resi- 
dences to  be  erected  on  Hydro  Street. 
.Approximate  cost,  $10,000. 

Montreal,  Que. 

John  Pratt,  2699  Park  .Avenue,  i^ 
building  six  flats  on  Lanuraic  Street,  es- 
timated to  cost  $6,000.  .Ml  work  by 
owner. 

Work  by  day  labor  has  been  started 
on  the  erection  of  six  flats  on  Belgravc 
Street  for  Joseph  Dalley,  10  May  .Avenue. 
Verdun.  Brick  construction,  concrete 
foundation,  composition  paper,  felt  and 
gravel  roofing.     Estimated  cost.  $8,000. 

Millen  Freres,  1038  Gouin  Boulevard, 
have  commenced  the  erection  of  two 
residences  on  Peloquin  .Avenue,  esti- 
mated to  cost  $3,000.  Brick  construc- 
tion, felt  and  gravel  roofing. 

J.  E.  Belanger,  1225  Cote  des  Xeiges 
Street,  has  commenced  the  erection  of  a 
residence  on  Decarie  Boulevard.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Estimated  cost. 
$3,000. 

Work  has  been  started  by  George  E. 
Blackwcll,  4184  St.  Catherine  Street,  on 
the  erection  of  two  flats  on  Marlowe 
Street,  estimated  to  cost  $7,000.  Smaller 
trades  may  be   let. 

.Amedee  Poirier.  126  Cote  St.  Paul 
Road,  has  commenced  the  erection  of 
three  flats  on  Lc  Caron  Street.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  .Approximate  cost. 
$4,000. 

Ottawa,  Ont. 

T.  J.  Somerville,  28  Waverlcy  Street, 
is  considering  the  erection  of  a  residence 
on  Frank  Street.  Double  brick  veneer 
construction,  stone  foundation,  shingle 
roofing.     Estimated  cost,'  $4,500. 

Menich  Davis,  85  Union  Street,  has 
prepared  plans  for  a  residence  to  be 
erected  on  Creighton  Street  at  an  ap- 
proximate cost  of  $4,000.  Double  brick 
veneer  construction,  stone  foundation, 
felt  and  gravel  roof>ng. 

Plans  have  been  drawn  by  1.  Ville- 
neuve,  164  Bayswater  .Avenue,  for  two 
residences  to  be  built  on  Hinton  Street. 
Work  will  start  soon.  Brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.    .Approximate  cost,  $4,600. 

Thomas  Holman.  2  Oxford  Street,  will 
start  work  shortly  on  the  erection  of  a 
residence  on  Hinton  Street.  Brick  ve- 
neer construction,  concrete  foundation, 
felt  and  gravel  roofing.  Estimated  cost. 
$3,000. 

.A.  E.  Toms.  155  Sunnyside  .Avenue, 
has  prepared  plans  for  a  residence  to  be 
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erected  on    Brighton   Street.     Estimated 
cost,  $5,600. 

Quebec,  Que. 

Quotations  on  all  material  required  in 
the  erection  of  a  residence  on  Lafrance 
Street  are  being  received  by  U.  Trudel, 
480  St.   Francois   Street. 

St.  Marys,  Ont. 

Work  has  been  started  by  T.  Odette, 
East  Ward,  on  the  erection  of  a  resi- 
dence estimated  to  cost  $3,000.  Frame 
and  white  brick  construction,  shingle 
roofing. 

Toronto,  Ont. 

A.  O.  Scott,  568  St.  Clarens  Avenue, 
has  commenced  the  erection  of  a  resi- 
dence on  Indian  Grove.  Tenders  are 
being  received  for  plumbing  and  heat- 
ing.     Estimated   cost,   $3,500. 

Thomas  Holmes,  10  Wells  Hill  Ave- 
nue, is  building  a  residence  on  Hillbrow 
Avenue,  York  Township.  Smaller  trades 
will  be  let.  Brick  construction,  shingle 
roofing.     Approximate  cost,  $8,000. 

W.  Coultis,  Clatoria  Apartments,  Par- 
liament Street,  is  building  three  resi- 
dences on  Morley  Avenue,  estimated  to 
cost  $4,000.  Brick  construction,  shingle, 
felt  and  gravel  roofing. 

G.  H.  Wallee.  236  Kingswood  Road, 
is  building  a  residence  estimated  to  cost 
$3,000.  Brick  construction,  shingle  roof- 
ing. 

T.  J.  Maybee,  1980  Dufiferin  Street,  is 
receiving  tenders  for  heating  and  plumb- 
ing required  at  the  residence  which  he 
is  building  on  Sellers  Avenue. 

S.  Fremes,  430  Palmerston  Avenue,  has 
had  plans  prepared  for  a  residence  to  be 
erected  at  Ward's  Island,  Lot  30-31. 
Frame  construction,  shingle  roofing.  Es- 
timated   cost,    $3,000. 

Work  has  been  started  by  G.  F.  Mc- 
Connell,  167  Yonge  Street,  on  the  erec- 
tion of  apartments  at  Ontario  and  Pros- 
pect Streets.  Brick  construction,  tar  and 
gravel  roofing.  Approximate  cost,  $25,- 
000. 

Tenders  are  being  received  by  R.  G. 
Hammill,  140  Victoria  Street,  on  paint- 
ing and  wiring  required  at  the  pair  of 
residences  in  course  of  erection  at  129 
McRoberts  Street.     Particulars  on  job. 

Work  has  been  started  by  H.  Lef- 
neski,  423  Roxton  Road,  on  the  erection 
of  a  residence  at  13  Thornburn  Avenue. 
Smaller  trades  will  be  let.  Brick  con- 
struction.    Estimated  cost,  $4,500. 

J.  W.  Clare,  68  Ascot  Avenue,  has 
commenced  the  erection  of  a  residence 
on  Dufiferin  Street,  estimated  to  cost 
$3,400.  Smaller  trades  will  be  let.  Brick 
construction. 

Work  has  been  started  by  A.  F.  Fos- 
ter, 960  St.  Clair  Avenue,  on  the  erec- 
tion of  a  residence  on  Rushton  Road, 
York  Township.  Smaller  trades  will  be 
let.  Brick  construction,  shingle  roofing. 
Approximate  cost,  $3,000. 

M.  H.  Maton,  1723  DufTerin  Street,  is 
building  a  duplex  residence  at  14  Ravens- 
den  Street,  estimated  to  cost  $6,000. 
Brich  construction,  tar  and  gravel  roof- 
ing.    Smaller  trades  will  be  let. 

Waterford,  Ont. 

Work  has  been  started  by  Charles  Van 
Dusen  on  the  erestion  of  a  residence. 
White  brick  construction,  shingle  roof- 
ing.    Approximate  cost,  $3,000. 

Windsor,  Ont. 

Plans   have    been   prepared   by   R.    S. 


Hill,  26  Windsor  Avenue,  for  a  resi- 
dence to  be  built  on  Ouelette  Avenue,  at 
an  approximate  cost  of  $5,000.  Brick 
veneer  construction,  concrete  foundation, 
shingle  roofing. 

Work  has  been  started  by  D.  M.  Eagle, 
Erie  Apartments,  Erie  Street,  on  the 
erection  of  a  residence  on  Pellissier  St. 
Frame  construction,  stone  foundation, 
shingle  roofing.  Approximate  cost, 
$3,200. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  at  44  Nelson  Street  for 
George  White  has  been  let  to  Chipman 
&  Millman,  79  Northumberland  Street. 
Bartonville  pressed  brick  construction, 
stone  and  concrete  foundation,  shingle 
roofing.     Approximate  cost,  $3,500. 

Ford  City,  Ont. 

The  general  contractor  for  the  resi- 
dence which  is  buing  built  on  the  River 
Front  for  Fred  Merrill,  120  Bruce  Ave., 
Windsor,  is  William  Hedrick,  6  Glen- 
garry Avenue,  Windsor.  The  heating 
contract  has  been  let  to  Windsor  Hard- 
ware Company,  71  Sandwich  Street, 
Windsor.     Estimated  cost,  $5,000. 

Hamilton,  Ont. 

Plans  have  been  drawn  for  three  resi- 
dences to  be  erected  on  Roxboro  Street 
for  J.  A.  McCutcheon,  15  Fairleigh 
Avenue  S.  The  general,  masonry,  car- 
pentry and  roofing  contracts  have  been 
awarded  to  E.  Hamilton,  1306  King  St. 
E..  and  the  electrical  work  to  F.  Thorn- 
ton, 174  Balmoral  Avenue.  Frame  con- 
struction, concrete  foundation,  shingle 
roofing.     Approximate  cost,   $3,600. 

The  following  contracts  have  been  let 
for  the  erection  of  a  residence  on  St. 
Cair  Avenue  for  J.  M.  Roderick,  19  Hol- 
ton  Avenue  S. : — general  and  masonry, 
Isbester  Bros.,  Stewart  Apartments, 
Jackson  Street  E.;  carpentry  and  roof- 
ing, J.  Vickers,  258  Rosslyn  Street; 
plastering.  Hill  Bros.,  307  Emerald  St. 
N.;  painting,  Frank  Thompson,  King 
Street  E. ;  electrical  work,  D.  Dalgleish, 
91  Prospect  Street.  Estimated  cost, 
$3,500. 

A.  Stewart,  615  Main  Street  E.,  has 
let  the  general,  masonry,  carpentry  and 
roofing  contracts  for  the  erection  of  a 
residence  on  Leinster  Avenue  to  Ellison 
&  Jones,  37  Senator  Avenue,  the  plaster- 
ing contract  to  J.  Manyon,  97  Barnsdale 
Street  N.,  the  painting  to  Boyd  &  Sons. 
741  Barton  Street  E.,  and  heating  and 
plumbing  to  H.  Barnes,  23  Fife  Street. 
Estimated  cost,  $3,500. 

Montreal,  Que. 

D.  Peloquin  has  commenced  the  erec- 
tion of  two  residences  on  Northcliffe 
Street  for  Joseph  Paradis,  262  Prud'- 
homme  Street.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 
Estimated  cost,  $4,000. 

The  contract  for  roofing,  heating, 
plumbing  and  electrical  work  at  the 
residence  being  built  for  A.  Allard,  445 
Sixth  Avenue,  has  been  let  to  E.  Robert, 
93  Vitre  Street. 

Ottawa,  Ont. 

In  connection  with  the  residence  being 
built  on  Electric  Street  by  Herbert  Cot- 
ter. 80  Vaughan  Street,  the  contract  for 
heating  and  plumbing  has  been  let  to 
A.  Digeur,  231  Water  Street,  and  the 
electrical  ork  to  E.  Lecompte,  362  St. 
Patrick  Street. 

Work  has  been  started  on  the  erection 


of  a  residence  for  O.  B.  Shortly,  197 
Clemow  Avenue.  The  general  contract 
has  been  let  to  Cuthbertson  &  Clarke, 
Hawthorne  Avenue,  and  the  masonry  and 
brick  work  to  James  Patterson,  33  Ful- 
ton Avenue.  Approximate  cost,  $10,000. 
The  contract  for  heating  and  plumb- 
ing at  the  residence  in  course  of  erec- 
tion on  Powell  Street  for  L.  L.  Cooke, 
359  Somerset  Street,  has  been  let  to  J. 
T.   Blyth,   Frank   Street. 

Quebec,  Que. 

W.  Brochu,  87  Claire  Fontaine  Street, 
has  commenced  the  erection  of  a  resi- 
dence on  Aberdeen  Street  and  has  let  the 
contract  for  masonry  to  P.  Tardif,  260 
Napoleon  Street.  Owner  is  receiving 
quotations  on  all  materials  required.  Ap- 
proximate cost,   $7,000. 

Work  has  been  started  on  the  erection 
of  a  residence  on  11th  Street,  Limoilou, 
for  E.  Cauchon,  56  Taschereau  Avenue. 
The  general  and  carpentry  contracts 
have  been  let  to  E.  Bouchard,  185  Crown 
Street.  Brick  and  frame  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing.     Approximate   cost,   $4,000.  fl 

The  general  and  masonry  contracts  " 
for  the  erection  of  a  residence  on  La- 
france Street  for  O.  A.  Beriault,  108 
Cartier  Avenue,  have  been  awarded  to 
Ratte  &  Frenette,  86  Cremazie  Street. 
Brick  construction,  concrete  foundation, 
felt  and  gravel  roofing.  Approximate 
cost,  $13,000. 

Louis  Careau,  127  Scott  Street,  has 
commenced  the  erection  of  a  residence 
on  Lockwell  Street,  and  has  let  the 
contract  for  masonry  and  plastering 
to  E.  Cote,  358  Richelieu  Street. 

The  contract  for  roofing  at  the  resi- 
dence which  is  being  built  by  W.  Vail- 
lancourt,  Canardiere  Road,  has  been 
awarded  to  G.  Lajeunesse,  721  St.  Valier 
Street,  the  plastering  to  A.  Marcoux,  40 
Massue  Street,  and  electrical  work  to  J. 
Vaillancourt,  141   Fleurie   Street. 

Lavoie  &  Frere,  56  Jeanne  d'Arc  St., 
have  let  the  contract  for  roofing,  heat- 
ing, plumbing  and  electrical  work  in  con- 
nection with  the  residence  in  course  of 
erection  on  Cartier  Avenue  to  P.  Para- 
dis, 238  d'Aguillon  Street.  Owners  will 
do  plastering  and  painting. 

Work  has  been  started  in  the  erection 
of  a  residence  on  Seventh  Street.  Limoi- 
lou, for  G.  Langlais,  164  Third  Street. 
The  general  and  masonry  contracts  have 
been  let  to  J.  B.  Verret  &  Son.  184  Third 
Avenue,  Limoilou.  Brick  construction, 
concrete  foundation,  felt  and  gravel 
roofing.     Approximate  cost,  $5,000. 

Toronto,  Ont. 

The  general  contract  for  the  erection- 
of  a  pair  of  residences  at  Glencairn  and 
Heather  Streets  for  W.  H.  Hunter,  50  H 
Chicora  Avenue,  has  been  awarded  to  VI 
George  Davenport,  51  Helena  Avenue. 
Brick  construction.  Approximate  cost, 
$6,000. 

The  masonry  contract  for  the  erection 
of  a  residence  on  Astley  Avenue  has  , 
been  let  by  Craig  &  Madill.  architects. 
Manning  Chambers,  to  Gordon  Bros..  1 
Delisle  Avenue,  and  the  carpentry  to  W. 
F.  Bell,  5  Brookmount  Road.  Brick 
construction,  shingle  roofing.  Estimated 
cost,  $5,000. 

In  connection  with  the  erection  of  a 
nair  of  residences  at  Queen  Street  and 
Neville  Park  Boulevard  for  C.  P.  Munro, 
15  Toronto  Street,  the  masonry  contract 
has  been  let  to  E.  J.  C.  Sewell,  204  Wa- 
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rerlcy  Road,  and  the  carpentry  to  Wil- 
liam   Davics,    3    Scarboro    Uoad.     Other 
|rades  not  yet  awarded.     Estimated  cost, 
1,000. 
Verdun,  Que. 

I'".  Valiquctte,  1225  Evelyn  Street,  has 
Ifommenced  the  erection  of  five  Hats  for 
Cuerrier,  395  VVillibrords  Street. 
Brick  veneer  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Es- 
timated   cost,    $4,500. 

Windsor,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  Matthew  Dowd,  70 
Wyandotte  Street,  has  been  awarded  to 
TlKiinas  Kobbins,  47  Bridge  Avenue, 
lirick  veneer  construction,*  concrete 
foundation,  shingle  roofing.  Approxi- 
mate cost,  .$4,500. 

William  Hcdrick,  6  Glengarry  Avenue, 
has  commenced  the  erection  of  a  resi- 
dence for  John  Hubncr,  188  Dougal  St. 
Brick  construction,  concrete  foundation, 
shingle  rooting.     Estimated  cost,  $6,500. 


install  a  telephone  system  to  connect  the 
main   offices  with  all   water  and  electric 
sub-stations.      General    Manager,    E.    \ 
Buchanan. 

Otterville,  Ont. 

Work  will  start  at  once  on  the  in- 
stallation of  a  hydro  electric  system, 
estimated  to  cost  $2,150.  Material  will 
be  furnished  by  the  Hydro  Commission. 

Soiithampton,  Ont. 

The  Town  Council  are  about  to  secure 
estimates  on  the  installation  of  a  hydro, 
electric  system  and  to  submit  the  matter 
to  the  ratepayers.  Clerk,  J.  C.  Eck- 
ford. 

Woodroffe,  Ont. 

C.  C.  Gould,  electrical  contractor, 
Woodroffe,  Ottawa,  Ont.,  desires  to  re- 
ceive prices  and  catalogues  with  refer- 
ence to  electrical  fittings. 


Power   Plants,   Electricity  and 
Telephones 

Forest,  Ont. 

The  Town  Council  are  considering  the 
installation  of  a  hydro  electric  lighting 
and  power  system.     Clerk,   R.  Karr. 

Granton,  Ont. 

A  by-law  has  been  carried  authoriz- 
ing the  Town  Council  to  enter  into  a 
power  contract  with  the  Hydro  Elec- 
tric Commission.  The  installation  of  the 
system  is  estimated  to  cost  $5,000.  Clerk, 
W.  D.  Stanley. 
London,  Ont. 

The   Utilities   Commission   propose   to 


Miscellaneous 

Brantford,   Ont. 

The  City  Council  have  decided  to  re- 
pair the  sluiceway  dam  at  an  approxi- 
mate cost  of  $4,660.  Clerk,  H.  F.  Leon- 
ard. 

Leamington,  Ont. 

The  Town  Council  have  decided  to 
instal  two  110  h.p.  boilers  and  to  erect 
a  boiler  house.  Chairman  of  the  Water 
Committee,  Councillor  Swatman. 

London.  Ont. 

The  C!arbex  Brick  Company  are  con- 
sidering the  installation  of  rotary  kilns. 
Manager,  C.   Parker. 

The  purchase  of  machinery  for  the 
manufacture    of   shells   and   other   muni- 


tions  is   being  considered   by   the   Spra- 
motor   Company,   King   .Street. 

Marieville,  Que. 

I'riccs,  catalogues  and  other  informa- 
tion with  regard  to  the  following  sup- 
plies are  being  received  by  Joseph  Kcmil- 
lard.  contractor: — fire  apparatus,  venti- 
lating registers,  metal  ceilings,  galvan- 
ized sheet  iron,  asbestos  ooard,  graphite 
and  iron  paint,  plumbing  fixtures,  gravel 
and  paper  roofing,  slate,  asphalt,  venti- 
lation grills. 

Seaforth.  Ont. 

The  Robert  Bell  Engine  Company  have 
been  awarded  a  contract  lor  the  manu- 
facture of  shells,  and  will  be  in  the 
market  for  the  necessary  machinery  and 
material. 

Toronto.  Ont 

The  Board  of  Control  will  receive  ten- 
ders until  November  23rd  for  the  con- 
struction and  erection  of  Railroad  Track 
Scales  at  the  Main  Pumping  Station. 
Flans  at  office  of  the  Works  Department, 
Room  12,  City  Hall. 

The  Board  of  Control  will  receive  ten- 
ders until  November  23rd  for  general 
supplies  during  the  year,  including  as- 
phalt, paving  blocks,  vitrified  sewer 
pipe,  stone,  castings,  sewer  br'ck,  ce- 
ment, sand  and  gravel.  Specifications  at 
Room  12,  City  Hall. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

The  Department  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  the  sup- 
ply of  a  boiler  to  the  Union  Foundry  & 
Machine  Works,  Ltd..  47  Union  Street, 
St.  John,  N.  B. 


Spruce    Dimension 

in  any  sizes  up  to  12-in.  and  in  any  lengths  up  to  3o-ft. 

Also   Random   lengths  in  plank  and  timber. 

Spruce  treated  by  the  Kyanizing  process  to  preserve  it 
from  decay  a  specialty. 

Send  for  Illustrated  Booklet  and  Prices 

BERLIN  MILLS  COMPANY 

Portland,  Madne 


(Founded  1832) 


Tenders  and  For  Sale  Department 


WANTED 


Clam  Steel  Hucket,  one  yard.  Specify  weigl.t, 
condition,  type  and  price.  Box  2G2,  Contract  Re_ 
cord,   Toronto.  *<'*' 


Tenders  for  Railroad 
Track  Scales 


Tenders  will  be  received  by  registered  post  only, 
addressed  to  the  Chairman,  Board  of  Control,  City 
Hall,  Toronto,  up  to  12  o'clock  noon  on  Tuesday, 
November    23rd,    1915,    for    the    construction    and 

erection   of 

Railroad  Track  Scales  at 
Main  Pumping  Station 

Envelopes  containing  tenders  must  be  plaiiily 
nrarked  on  the  outside  as  to  contents.  Specifi- 
cations and  forms  of  tender  may  be  obtained  at 
the  Works  Department,  Room  12,  City  Hall.  Ten- 
derers must  comply  strictly  with  coiiditions  of 
City  By-law  as  to  deposits  and  sureties,  as  set 
out  in  specifications  and  forms  of  tender.  The 
lowest  or  any  tender  not  necessarily  accepted. 

T.   L  .CHURCH,  Mayor, 
46  Chairman,   Board  of  Control. 


Tenders  for 
Annual  Supplies 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman,  Board  of  Con- 
trol, City  Hall,  Toronto,  up  to  12  o'clocn  noon  on 
Tuesday,  November  23rd,  1916,  for  the  following: 


House    Numbers. 
Hydrants 

Iron  and  Steel 

Lead   Pipe. 

Mineral    Dust 

Oils 

Pipe,    Vitrified    Sewer 

Rubber   Valves,   etc. 

Stone,  Crushed  Lime- 
stone 

Stone,  Crushed  Trap 
Rock 

Stone,    Rubble 

Sand 

Trainmen's   Uniforms 

Valves,    Stop 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  Specifica- 
tions and  forms  of  tender  may  be  obtained  at 
the  Works  Department.  Room  12,  City  Hall,  on 
or  after  November  11th.  Tenderers  must  com- 
ply strictly  with  conditions  of  City  By-law  as 
to  deposits  and  sureties,  as  set  out  in  specifica- 
tions and  forms  of  tender.  The  lowest  or  any 
tender   not    necessarily   accepted. 

T.  L.  CHURCH,  Mayor, 
46  Chairman,    Board   of    Control. 


Asphalt,  Refined 
,  Brass  and  Bronze  Cast- 
ings 
Brass  Work  for  House 

Services. 
Blocks,  Vitrified   Paving 
Blocks,   Granite  Paving 
Blocks,  Treated  Wood 
Brick,   Sewer 
Bleaching   Powder 
Castings,   Pipe 

Castings,  Special 

Castings,  Manholes,  etc. 

Cement 

Gravel 

General  Supplies 


Board  of  Education 


Sealed  tenders,  addressed  to  the  Secretary- 
Treasurer    of   the    Moard,    will   be    received   until 

Friday,  November  26th,  1915 

for 

Ventilating    Fans,    Iron  Fence, 

Ash  Hoist,  Local  Telephones, 

Art  Glass,  Bronze  Tablets, 

Steam  Fittings,  Etc. 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
lluildings,  City  Hall,  Toronto.  Each  tender  must 
be  accompanied  with  an 'accepted  bank  cheque  for 
five  per  cent,  of  the  amount  of  tender  or  its 
equivalent  in  cash,  applying  to  said  tender  only. 
Tenders  must  be  in  the  hands  of  the  Secretary- 
Treasurer  at  his  office  in  the  City  Hall,  not  later 
than  4  o'clock  on  the  day  named,  after  which 
no  tender  wiU  be  received.  The  lowest  or  any 
tender    will    not   be    necessarily    accepted. 

MILES    VOKES, 

Chairman    of    Committee. 
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W.    C.    WILKINSON, 

Secretary-Trea  surer. 


Board  of  Education 


Sealed  tenders,  addressed  to'  the  Secretary 
Treasurer  of  the   Board,   will  be   received   until 

Tuesday,  November  23rd,  1915 

for 

Automatic    Roller    Fire 

Doors  at  New  Central 

Technical  School 

Specifications  may  be  seen  and  all  information 
obtained  at  the  office  of  the  Superintendent  of 
Buildings,  City  Hall,  Toronto.  Each  tender 
must  be  accompanied  with  an  accepted  bank 
cheque  for  five  per  cent,  of  the  amount  of  ten- 
der or  its  equivalent  in  cash,  applying  to  said 
tender  only.  Tenders  must  be  in  the  hands  of 
the  Secretary-Treasurer  at  his  office  in  the  City 
Hall,  not  later  than  4  o'clock  on  the  day  named, 
after  which  no  tender  will  be  received.  The 
lowest  or  any  tender  will  not  be  necessarily 
accepted. 

RHYS    D.    FAIRBAIRN, 

Chairman  of  Committee. 

W.  C.  WII.KfNSON, 
4(j  Secretary-Treasurer. 


A  Real  Opportunity 
to  Purchase 

A  Going  Concern 

Foundry  and  Machinery  Establish- 
ment. Splendidly  located  and  readily 
convertible  for  shell  making.  Ad- 
dress Box  263,  Contract  Record, 
Toronto.  w-ts 


Late  News  Items 

Hamilton,  Ont. 

The  contract  tor  electrical  work  at  the 
residence  in  course  of  erection  at  East- 
borne  and  Delaware  Streets  for  W.  E. 
Blanford,  .524  Main  Street  E.,  has  been 
let  to  Chadwick  Bros.,  19,'!  King  Street  E. 

Chadwick  Bros,  have  also  been  award- 
ed the  contract  for  electrical  work  at 
the  garage  which  has  been  built  on 
Main  Street  E.  for  James  WagstafTe,  210 
Maple  Avenue. 

The  contract  for  roofing  in  connection 
with  the  warehouse  which  is  being  built 
on  Hughson  Street  N.  for  the  Lister 
Estate  has  been  let  to  M.  \'.  McLean. 
:)14  Hess  Street  S. 

The  contract  for  painting  at  the  the- 
atre erected  on  King  Street  E.  for  J.  M. 
Farewell,  care  of  Strand  Theatre,  King 
Street  E.,  has  been  awarded  to  J.  In- 
gram,  88  24th   Street,   Mount   Hamilton. 

Moncton,  N.B. 

The  Department  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  steel 
.superstructure  for  the  bridge  over  the 
I'etitcodiac  River  to  the  Dominion 
Bridge  Company,  Ltd.,  Lachine,  Que., 
at    $12.5,000. 

Montreal  West,  Que. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  for  Rev.  A'.  S.  Ross, 
153  Percival  Avenue.  The  general  con- 
tract has  been  let  to  W.  H.  Payne  & 
Company,  62  Westminster  Avenue.  Brick 
construction.     Approximate   cost,   $6,000. 

A  residence  is  being  built  on  Wolseley 
Street  for  C.  McClatchie,  100  Easton 
.Avenue,  at  an  appro.ximate  cost  of  $6,000. 
General  contractors,  W.  H.  Payne  & 
Company.  62  Westminster  Avenue.  Brick 
construction. 

The  Montreal  West  Realty  &  Con-^ 
tracting  Company,  347  Westminster 
.Avenue,  are  building  a  residence  on 
Brock  Street  N.  for  G.  H.  Horsfall,  35 
Ballantyne  Street  N.  Electrical  work  will 
be  sub-let.     Estimated   cost,   $6,200. 

E.  W.  Barnes,  191  Wolseley  Street,  has 
commenced  the  erection  of  a  residence 
on  Strathcona  Street.  Estimated  cost, 
$4,500. 

Ottawa,  Ont. 

In  connection  with  the  residence  be- 
ing built  by  L.  McDonald,  88  Fairmont 
Street,  the  contract  for  brick  work  has 
been  awarded  to  J.  Copeland,'  Laurel 
Street,  and  the  heating  and  plumbing  to^ 
William  Walsh,  694  Cooper  Street. 

Ste.  Anne  de  Bellevue,  Que. 

Fire  has  damaged  the  Hotel  Claren- 
don to  tlie  extent  of  about  $8,000.  Own- 
er.   P.    Rousseau.   St.   Anne   de   Bellevue 

Toronto,  Ont. 

W.  G.  Hunt,  Architect,  17  Queen  St. 
E..  has  let  the  general  contract  for  the 
erection  of  apartments  on  Bird  Avenue 
to  Scott  &  Arksey.  70  Hogarth  Avenue. 
Smaller  trades  will  be  sub-let.  Brick 
construction.     .Approximate  cost,   $5,000. 
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CANADIAN  WAR    LOAN 

The  applications  for  the  domestic 
war  loan  of  $50,000,000  indicate  that  it 
will  be  subscribed  many  times  over— evi- 
dence of  the  loyalty  and  financial  reserve 
force  of  the  Canadian  people. 


Gonstructional    Operations  in  Winter 

THIS  .subject  of  continuing  constructional  opera- 
tions durinjj  the  winter  months  has  hcen 
widely  discussed  in  recent  issues  of  The  Con- 
tract Record,  and  is  evidently  receiving  care- 
ful consideration  from  contractors  and  builders  all 
over  this  continent.  Kspecially,  as  has  been  pointed 
out,  Canadian  contractors  are  interested  on  account 
of  our  northern  latitude.  The  United  States  is,  by 
location,  less  vitally  concerned,  and  we  must  not  look 
to  them  for  insjjiration. 

Can  constructional  work  be  carried  on  during:  the 
winter  months  jirofitably  and  successfully?  f'-n;(ineers 
throuj,'hout  Canada  and  the  northern  United  States, 
where  the  problem  is  most  pressing,  answer  in  the 
affirmative.  Neces.sity  is  the  mother  of  invention,  and 
engineering  has  made  such  tremendous  strides  in  an- 
vaiicement  in  the  recent  past  that  the  building  trades 
are  confronted  with  the  almost  neces.sity  of  continu- 
ing their  work  throughout  the  winter  months  in  order 
to  keep  abreast  with  other  trades  as  well  as  to  meet 
the  competition  in  their  own.  A  feature  well  worth 
consideration,  too,  is  that,  with  the  cold  weather,  a 
large  influx  of  enforcably  idle  men  takes  place  to  the 
larger  towns  and  cities;  labour  becf)mes  plentiful  and 
ilicaper.  These  conditions  will  offset,  therefore,  to 
a  certain  extent  at  least,  the  greater  cost  of  construc- 
tion due  to  increased  difficulties  in  carrying  on  me- 
chanical operations  at  low  temperature. 

S])ecific  cases  of  work  that  has  had  to  be  carried 
on  during  the  cold  weather  have  shown  that  discon- 
tinuing operations  in  winter  time  is  more  or  less  of  a 
lial)it  or  a  cu.stom  rather  than  a  case  of  necessity,  and 
it  has  been  found  that  when  sufficient  protective  mea- 
sures have  been  introduced  good  progress  has  been 
possible.  When  tiie  builder  becomes  convinced  of  the 
reasonableness  of  vear-round  construction  this  class  of 
work  will  doubtless  become  more  and  more  common. 

It  is  even  claimed  by  some  contractors  that  winter 
construction  is  more  advantageous  and  economical  in 
many  cases  than  summer  construction,  because  thev 
have  access  to  sites  and  locations  inaccessible  during 
the  summer  on  account  of  water,  soft  ground,  or  other 
deterrent  conditions.  Again,  many  contracting  firms 
retain  most  of  their  skilled  mechanics  during  the 
slack  season,  and  the  client,  indirectly,  has  to  pay  for 
tiiis  non-productive  labour  expenditure.  Also,  plant 
and  capital  are  idle — a  burden  not  only  to  the  con- 
tractor, but  also  again  to  the  client  as  well.  Further. 
common  labour  enforcably  idle  as  a  result  of  suspend- 
hig  operations  has  to  be  paid  a  higher  wage  during  the 
operating  season  to  provide  for  the  months  of  idle- 
ness, or  nianv  nf  these  men  bcci>nie  a  burden  on 
charity. 

Driven  1)\  tiic  combined  forces  of  necessity  and 
invention,  there  is  good  reason  to  ltx>k  forward,  there- 
fore, to  the  time  when  much  more  of  our  Canadian 
construction  work  shall  be  carried  along  without  in- 
terruption throughout  the  entire  year.  This  will  do 
much  towards  solving  our  labour  problems,  will  keep 
idant  and  capital  producing  steadily,  will  relieve  the 
]ioverty  and  want  of  the  poorer  classes  by  providing 
steady  work  and  thereby  raising  the  community's 
standard  of  living,  will  ensure  more  stable  conditions 
in  the  building  trades,  and.  finally,  will  bring  our 
construction  operations  abreast  with  the  most  effi- 
cient methods  in  u.se  in  other  branches  of  engineering. 

In  this  connection  there  appears  elsewhere  in  this 
issue  a  report  by  the  Department  of  Civil  Engineering 
oi  the  University  of  Illinois,  just  publi.shed.  on  the 
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compressive  strength  of  concrete  with  reference  to 
age  and  temperature.  This  report  shows,  for  example,' 
that  concrete  hardened  under  a  temperature  of  60  to 
70  deg'.  Centigrade  is  twice  as  strong  in  compressive 
strength  after  a  period  of  one  week  has  elapsed  as 
that  hardened  under  a  temjierature  of  32  to  40  deg. 
Also  that  the  rate  of  increase  in  strength  of  concrete 
varies  inversely  as  the  time  and  directly  as  the  tem- 
perature ;  further,  that  alterations  of  temperature 
through  any  considerable  range  cause  a  softening  and 
crumbling  of  the  material.  'J'his  report  indicates  a 
line  along  which  care  must  be  exercised  by  winter 
contractors  in  determining  the  time  the  forms  should 
remain  in  place  at  the  existing  temperatures  to  ensure 
a  proper  factor  of  safety. 


Right  Man  for  the  Work 

IT  might  not  be  altogether  inopportune  at  the 
present  moment,  when  Mr.  F.  P.  Jones  and  his 
t)elated  shell  contracts  are  so  much  in  the  lime- 
light, to  point  out  that  few  men  in  Canada  are 
better  equijiped  in  training,  experience,  or  natural 
ability,  to  undertake  the  responsible  work  of  execut- 
ing ammunition  contracts.  It  is  true  that  Mr.  Jones 
is  at  the  present  time  manager  of  the  Canada  Cement 
Company,  and  as  such  may  not  appeal  to  the  citizen 
who  now  hears  of  him  for  the  first  time  as  a  suitable 
man  to  be  placed  in  charge  of  large  shell  contracts; 
but  it  must  be  remembered  that  Mr.  Jones  has  been 
brought  up  "on"  the  steel  industry,  and  knows  ever}- 
inch  of  the  ground  from  personal  and  painstaking 
surveys.  Following  his  graduation  from  the  Royal 
Military  College,  he  began  his  business  career  with 
the  Nova  Scotia  Steel  and  Coal  Company  later  trans- 
ferring to  the  Dominion  Iron  &  Steel  Company  as  their 
sales  manager.  His  rapid  rise  to  the  position  of  gen- 
eral manager  of  this  latter  company  was  universally 
accepted  as  a  recognition  of  his  splendid  ability  and 
fitness  for  this  work.  When,  a  few  years  later,  the 
cement  merger  was  looking  around  for  a  man  big 
enough  for  this  big  job  no  one  wondered  that  F.  P. 
Jones  got  the  call.  Plainly,  then,  it  will  be  just  like  go- 
ing home  to  Mr.  Jones  to  he  engaged  again  with  a 
phase  of  the  steel  industry,  and,  as  on  previous  occa- 
sions, no  one  who  knows  his  record  will  have  any 
doubts  as  to  the  satisfactory  outcome. 


A  Quantity  Surveyor 

THIS  term  is  a  new  one  in  Canada.  Mr.  Hugh 
Watkins,  a  "quantity  surveyor"  of  London, 
England,  has  arrived  in  Winnipeg,  and  he  and 
the  two  assistants  he  has  brought  with  him 
have  commenced  their  duties  in  connection  with  the 
new  Parliament  Buildings.  Mr.  Watkins  will  make  a 
careful  survey  of  the  quantities  of  material  necessary 
for  the  completion  of  the  work,  and  will  publish  a 
printed  schedule  of  quantities  to  furnish  a  basis  on 
which  tenders  for  the  completion  of  the  structure  will 
be  called.  The  profession  of  "quantity  surveyor"  is 
one  which  has  been  in  existence  in  England  for  forty 
3'ears,  but  has  not  yet  been  tried  in  Canada.  Mr. 
Watkins  is  confident  that  if  the  system  were  adopted 
here  it  would  meet  with  the  same  success  that  has 
attended  it  in  England,  and  would  become  a  standard 
practice  in  building  contracts  throughout  the  Domin- 
ion. When  it  is  desired  to  erect  a  building  in  Canada 
under  the  existing  system  an  architect  is  engaged  to 
prepare  the  necessary  drawings  and  specifications, 
which  are  foi"warded  to  each  contractor  who  has  sig- 


nified his  intention  of  bidding  on  the  work.  Each 
contractor  then  sets  to  work  to  prepare  the  necessary 
measurements  of  materials  and  labor  to  enable  him 
to  arrive  at  the  amount  of  his  bid.  This  does  not 
apply  to  buildings  alone.  At  the  present  moment  a 
Canadian  city  is  calling  tenders  for  a  gravity  filtra- 
tion plant — plans  and  specifications  to  be  furnished  by 
the  contractor. 

The  prevailing  practice  in  England  is  to  appoint 
one  qualified  surveyor  to  prepare  this  data,  which  is 
called  a  "bill  of  quantities,"  and  submit  it  to  each  of 
the  contractors  concerned,  and  from  that  data  each 
contractor  prepares  his  estimate. 

It  will  be  seen  that  in  the  old  method,  assuming 
that  twenty  contractors  were  bidding  on  some  work, 
nineteen  of  the  quantities  proved  useless  and  waste 
labor.  Also,  it  naturally  follows  that  when  a  con- 
tractor knows  that  there  is  only  one  chance  in  twenty 
of  his  labor  being  rewarded,  he  cannot  afiford  to  make 
such  a  careful  and  accurate  estimate,  often  not  as 
careful  as  he  ought,  in  his  own  interests,  to  make. 
A  further  advantage  in  appointing  an  independent 
surveyor  is  that  the  bills  of  quantities  become  avail- 
able for  the  use  of  the  architect  and  the  owner  of  the 
building  and  form  the  basis  on  which  any  extras  or 
deductions  can  be  arrived  at. 


Gravity  Filter   Plant  for  St.  Hyacinthe 

The  City  of  Hyacinthe,  P.  Q.,  is  calling  for  tenders 
for  a  mechanical  gravity  filter  plant,  the  plans  and 
specifications  for  which  have  to  be  furnished  b}-  the 
contractor.  The  capacity  of  the  plant,  to  replace  the 
existing  one,  is  to  be  3  million  Imperial  gallons  of  fil- 
tered water  every  24  hours,  with  an  ultimate  capacity 
of  an  additional  million  gallons,  all  the  concrete  struc- 
tures, buildings,  pipings,  etc.,  being  such  that  the  ad- 
dition may  be  equipped  at  a  future  date.  The  clear 
water  basin  is  to  have  a  capacity  of  150,000  Imperial 
gallons,  while  the  sedimentation  basin  is  to  be  prefer- 
ably aiM'anged  in  two  or  more  parts,  each  provided 
with  an  overflow  at  high  water  mark  and  arrange- 
ments for  draining  and  cleaning.  Hose  connections 
under  city  water  pressure  will  be  provided  in  each 
section  of  the  basin.  The  plant  will  be  located  within 
the  boundary  of  the  pumping  station  and  power  house 
property  owned  by  the  city,  and  it  is  in  the  discretion 
of  contractors  to  bid  upon  the  reconstruction  of  the 
present  filter  house.  Two  double  suction  type  centri- 
fugal ])umps,  (each  capable  of  delivering  4  million  Im- 
perial gallons),  electrically  driven,  are  to  be  installed, 
and  the  contractor  is  to  connect  the  suctions  of  the 
])umps  with  the  present  20-in.  suction  pipe  now  in 
use.  The  pumps  are  to  be  provided  with  automatic 
control  to  maintain  a  constant  water  level  in  the  sedi- 
mentation tank.  The  rate  of  filtration  through  the 
sand  beds  or  filters  must  not  exceed  two  Imperial 
gallons  per  square  foot  of  sand  surface  per  minute.  It 
is  also  proposed  to  move  the  20-in.  discharge  main. 
The  suctions  of  the  existing  high  lift  pumps  are  to 
be  changed,  together  with  the  arrangement  of  the 
discharge  piping  from  these  pumps.  The  city  is  ask- 
ing for  the  inclusion  in  the  bids  of  an  extra  2  million 
gallon  three  stage  electrically  driven  centrifugal  pump,  hi 
capable  of  being  operated  either  for  domestic  use  or  fj 
in  case  of  fire,  giving  a  constant  water  pressure  of 
70  to  80  pounds  per  square  inch  and  in  case  of  fire 
120  pounds.  It  is  intended  to  replace  the  two  100 
horse  power  boilers  in  use  with  one  200  horse  power 
boiler  of  the  water  tube  type.  Mr.  Hector  Cadieux 
is  the  city  engineer. 
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Rogers   Pass  Tunnel   Well  Advanced 

Will    be   largest   on    American   continent— Double  track  throughout 
five-mile  length     Some  interesting  details  of  the  construction  features 


The  new  five-mile  double-track  tunnel  of  the  Cana- 
dian J'acilic  Railway  throuf^li  the  Kofjjers  i'ass  summit 
of  the  Rocky  Mountains,  is  now  well  advanced. 

This  tunnel,  which  will  probably  be  the  largest 
on  the  American  continent,  is  beinjj  built  to  eliminate 
the  present  hij^h-level  summit  and  heavy  railway 
i^rades,  and  to  form  i^art  of  the  extensive  plan  of  the 
('.  1'.  R.  to  provide  increased  facilities  for  traffic. 

It  is  exi)ected  the  tunnel  will  be  completed  by  the 
end  of  1916.  Durintj  construction  the  work  is  notal)lo 
for  the  novel  methods  of  tunnellini^  employed.  Inter- 
mediate headinjjs  are  made  practicable  by  drivinsj; 
from  each  end  a  pioneer  tunnel  ])arallel  with,  but  dis- 
tant from,  the  main  tiuinel,  and  runninj^  crosscuts 
from  the  drift  to  the  line  of  the  main  tunnel. 

The  foUowinji^  details  of  the  tunnelling  work,  tim- 
bcrin<4',  concrete  linintj,  ventilation  and  permanent 
track  construction,  are  taken  from  a  current  issue  of 
the  Engineering  News: — 

The  tunnel  will  be  26,400  ft.  long  between  portals, 
on  tangent,  and  will  have  a  grade  of  0.95  per  cent, 
throughout.  In  section  it  will  be  29  ft.  wide  at  rail 
level,  with  vertical  sides  and  semicircular  roof.     The 
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vised  by  the  contractors  and  approved  by  the  railway 
conii)any's  engineers. 

Two  Pioneer  Side  Tunnels  Employed 

To  drive  this  long  tunnel  from  the  two  ends  only 
would  have  involved  a  pnjtracted  period  of  construc- 
tion, and  in  order  to  expedite  the  work  it  was  highly 
desirable  to  attack  it  at  various  points  by  means  oi 
intermediate  headings.  Shafts  as  used  for  tunnels  at 
moderate  depths  were  out  of  the  question  for  this 
great  Rocky  Mountain  tunnel.  \or  were  there  op- 
pt)rtunities  for  the  use  of  adits,  or  horizontal  shafts, 
such  as  have  been  employed  in  exceptional  cases  of 
side-hill  tunnels. 

The  method  devised  was  to  drive  from  each  end 
a  pioneer  tunnel  or  drift  parallel  with  the  main  tun- 
nel, but  about  .SO  ft.  distant  from  it.  From  these  two 
drifts  lateral  drifts  or  cro.s.scuts  are  driven  lo  the  centre 
line  of  the  tunnel  at  intervals  of  1.400  to  .S.OGO  ft. 
hVom  each  of  these  points  the  main  tunnel  heading  is 
driven,  working  usually  in  the  upgrade  ilirection.  Thi> 
method  gives  numerous  points  of  attack  on  the  main 
tunnel.  The  drifts  serve  for  the  removal  of  material 
by  the  mucking  cars,  the  ventilation  of  the  headings 
aiid  the  placing  of  pipes  and  cables  clear  of  the  tunnel 
construction  work.  The  two  pioneer  drifts,  however, 
are  (jn  opposite  sides  of  the  line  of  the  tunnel,  the 
drift  at  the  east  end  being  on  the  north  side  and  that 
at  the  west  end  on  the  south  side  of  the  tunnel.  Thus 
they  cannot  be  extended  to  form  a  continuous  passage, 
and  each  drift  will  be  somewhat  shorter  than  the  half 
length  of  the  tunnel. 

These  drifts  and  crosscuts  were  intended  simply 
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Fig.  1. -Isometric  projection    showing  the  method  used  In  the  construction  of  pioneer  drifts 

and  crosscuts. 
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height  will  be  IWi  ft.  from  base  of  rail  to  crown,  or 
i.>  ft.  aiiove  sub-grade.  Construction  was  commenced 
in  September,  1913,  and  the  contract  calls  for  com- 
pletion within  2>y2  years,  by  Dec.  3,  1916.  This  neces- 
sitates rapid  and  steady  progress,  and  for  this  pur- 
|)ose  a    novel   method  of  driving  the  tunnel   was  de- 


to  facilitate  the  work  tui  the  tunnel,  and  their  con- 
struction is  entirely  at  the  contractors"  expense.  It 
was  not  intended  to  use  them  permanently,  and  in  fact 
if  loose  ground  is  encountered  they  may  be  tilled  with 
concrete  after  the  completion  of  the  work.  There 
seems  to  be  a  possibility,  however,  that  they  may  Ke 
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utilized  in  the  ventilating^  system  for  the  finished  tun- 
nel, as  noted  further  on. 

The  nearest  approach  to  a  previous  use  of  this 
system  in  driving'  long;  tunr-els  was  in  the  construc- 
tion of  the  first  Simplon  Tunnel  in  Switzerland.  A 
small  drift  was  run  on  one  side  parallel  with  and  a 
little  in  advance  of  the  main  tunnel,  and  connected 
with  it  by  lateral  drifts.  But  in, this  case  the  main 
tunnel  was  for  single-track  only,  and  the  parallel  drift 
was  intended  for  use  temporarily  as  a  part  of  the 
ventilating  system  and  eventually  to  be  enlarged  to 
form  a  second  single-track  tunnel.  Its  enlargement 
for  this  purpose  to  meet  the  traffic  requirements  of 
the  Simplon  route  was  begun  in  1913  and  is  now  un- 
der way.  The  rate  of  progress  and  cost  of  work  on 
the  great  Canadian  tunnel  are  considered  to  have  am- 
ply justified  the  dri\ing  of  the  auxiliary  construction 
drifts. 

The  method  of  construction  is  shown  in  the  iso- 
metric drawing.  Fig.  1.  The  jjioneer  drifts  and  cross- 
cuts are  of  rectangular  section,  8  ft.  wide  and  6  ft.  6  in. 
high.  The  main  or  central  heading,  also  rectangular, 
is  11  ft.  wide  and  9  ft.  high.  Working  from  each  por- 
tal, this  main  drift  is  being  enlarged  to  the  full  tunnel 
section  shown  in  Fig.  2. 

The  object  aimed  at  by  the  novel  method  adopted 
for  the  construction  has  been  attained.  This  is  shown 
by  the  fact  that  two  steam  shovels,  one  working  at 
each  end,  have  advanced  at  the  rate  of  1,636  ft.  per 
month  for  the  last  three  months.  On  July  25  the 
two  pioneer  tunnels  were  stopped  when  they  were 
5,202  ft.   apart.     Crosscuts  were   made  to   the   centre 


or  tunnel  headings  at  these  points,  and  the  remaining 
mile  of  centre  heading  will  be  driven  and  the  drilling 
for  enlargement  completed  before  the  mucking  shovels 
reach  these  last  crosscuts. 

Up  to  Aug.  19  there  had  been  driven  10,740  ft.  of 
pioneer  heading  at  the  east  end  and  8,870  ft.  at  the 
west  end.  There  were  7,366  ft.  of  main  heading  driven 
at  the  east  end  and  8,352  ft.  at  the  west  end.  On 
that  date  the  most  advanced  headings  were  only 
4,677  ft.,  or  0.89  mi.  apart.  The  shovels  on  the  en- 
largement of  the  tunnel  to  full  section  have  advanced 
5,612  ft.  at  the  east  end  and  4,300  ft.  at  the  west  end, 
leaving  16,488  ft.  to  be  covered.  Of  the  concrete  lin- 
ing at  the  ends  about  1,600  ft.  has  been  completed. 

Driving  the  Drifts  and  Headings 

To  save  time  and  excavation  the  pioneer  drifts  were 
started  considerably  abo\e  the  grade  of  the  tunnel 
heading.  The  drift  at  the  east  end  starts  al)out  50  ft. 
above  grade  and  is  practically  level,  so  that  the  first 
two  crosscuts  slope  down  to  reach  the  main  heading. 
F>om  the  point  where  the  drift  strikes  the  same  eleva- 
tion as  the  tunnel  it  rises  with  the  tunnel  grade  of 
0.95  per  cent,  and  the  crosscuts  are  level.  The  drift 
at  the  west  end  starts  about  130  ft.  above  grade  and 
descends  on  a  sharj)  incline  of  50  per  cent,  grade  for 
230  ft.,  whfch  brings  it  to  the  elevation  of  the  tunnel 
heading.  Beyond  this  the  drift  is  on  the  same  grade 
as  the  heading  and  the  crosscuts  are  level.  At  first  the 
muck  cars  were  hauled  up  this  50  per  cent,  incline  by 
cables.  After  the  full  tunnel  section  had  reached  the 
first  crosscut  the  cars  were  diverted  through  this  into 
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tlic  liinnel,  as  described  below,  thus  eliminating  the 
use  (jf  this  incline. 

Drainaf,'e  of  tlie  face  of  the  west  pioneer  drift, 
workinfi  down  j^rade,  is  handled  by  a  pump  at  the 
face  and  two  intermediate  station  pumps.  It  is  not 
expected  that  much  water  will  be  enct)untered  in  the 
rock,  but  in  the  loose  material  at  the  ends  it  has  been 
necessary  to  pack  hay  behind  tl^e  timbering  of  the 
side-wall  drifts  to  i)revent  washing  in  of  soil. 

The  muck  from  the  ])i()neer  drift  and  the  various 
I)()ints  on  the  main  heading  is  liaulcd  in  '/i-yd.  cars 
through  the  drift  and  crosscuts  to  the  nearest  cros.scut 
which  has  been  reached  by  the  full  tunnel  section. 
Mere  the  cars  are  diverted  to  enter  the  tunnel  and 
dump  their  contents  into  the  12-yd.  standard-gauge 
cars  which  serve  the  mucking  shovels  at  the  face.  Tlie 
shovels  are  air-operated  machines  of  about  40  tons 
with  1-  and  IJ/^-yd.  buckets. 

The  J^-yd.  cars  were  at  iirst  hauled  b)'  mules,  bui 
narrow-gauge  compressed-air  locomotives  are  now- 
used.  The  larger  cars  are  hauled  by  10-  and  12-ton 
compressed-air  locomotives  working  between  the  face 
and  the  sidings  for  loaded  and  em])ty  trains.  These 
trains  are  handled  by  -10-ton  si.x-wheel  steam  locomo- 
tives between  these  sidings  and  the  outside  dumi)ing 
l^laces.  At  the  east  and  west  ends  the  muck  is  dumped 
to  form  the  long  a])proach  embankments  to  the  tun- 
nel. 

Drilling  and  Power  Plant 

In  driving  the  pioneer  drifts  at  the  east  end  four 
Leyncr  drills  are  mounted  on  a  bar.  These  put  in 
about  24  holes  6  ft.  deep,  lyi-in.  top  and  l>^-in.  bot- 
tom diameter.  Each  hole  is  loaded  with  from  4  to 
<S  lb.  of  50  per  cent,  dynamite.  Three  to  six  rounds  are 
usually  fired  ])er  day  of  24  hr.,  three  8-hr.  shifts.  Simi- 
lar drills  are  used  in  the  centre  bench,  drilling  round.-- 
(jf  26  holes  6  ft.  apart,  or  225  lin.  ft.  jH'r  round.  These 
sections  or  "rings"  are  shot  off  for  muck  as  re<iuired. 

The  compressed-air  plant  at  each  end  includes  two 
compressors  supplying  air  at  125-lb.  pressure  for  the 
drills  and  shovels  and  one  supjilying  it  at  950-lb.  pres- 
sure for  the  locomotives.  The  latter  has  a  capacity 
of  750  cu.  ft.  of  free  air  per  minute,  while  the  two 
others  have  capacities  of  1,000  and  2,000  cu.  ft.  Each 
locomotive  has  storage  capacity  sutficient  for  a  1-mi. 
run  with  a  load,  and  the  1  ^-in.  high-jiressure  main  is 
extended  into  the  tunnel,  providing  air  stations  about 
2,000  ft.  apart. 

Driving  the  Portal  Headings 

For  driving  the  full  tunnel  section  from  the  portal 
in  the  east  end  two  side  drifts,  7x8  ft.,  were  driven. 
with  floors  about  18  in.  lielow  the  level  of  the  wall 
])lates  for  the  roof  centering.  These  were  connected 
i)y  a  curved  crown  drift  .so  that  the  centering  could 
be  placed,  and  the  inclosed  "core"  then  removed.  The 
construction'  is  shown  in  Fig.  2. 

For  .similar  work  at  the  west  end  the  two  timijered 
side  drifts  were  at  grade  and  were  about  6  ft.  wide 
and  Sy2  ft.  high.  U|)per-side  drifts,  6x7  ft.,  were 
driven  about  these,  the  muck  being  delivered  through 
the  roof  timbering  of  the  lower  drift  into  cars  stand- 
ing in  that  drift.  A  crown  drift  8  ft.  wide  and  9  ft. 
high  was  also  driven  on  the  centre  line  (Fig.  2).  The 
material  between  the  crown  and  upper-side  drifts  was 
then  broken  through  ami  the  timbering  |)laced  outside 
the  line  of  the  future  concrete  lining. 

With  the  exception  of  several  hundred  feet  of  clay 
and  glacial  drift  at  each  end,  the  drifts  are  in  solid 
rock,  which   is  expected  to  continue   throughout   the 


entire  length.  It  is  mainly  slate,  schist  and  quartziti. 
No  timbering  is  required  in  the  rock  excavation. 

For  the  end  portions,  which  are  in  loose  material 
and  are  timbered,  a  concrete  lining  is  required.  This 
is  30  in.  thick  and  483  ft.  long  at  the  west  end  and  27 
in.  thick  and  1,288  ft.  long  at  the  east  end.  In  addi- 
tion, on  account  of  the  spalling  of  the  rock,  .some  con- 
ciete  lining  may  be  required  in  the  solid-rock  section 
at  the  west  end.  Typical  sections  of  the  tuneni,  with 
its  timbering  and  concrete  lining,  are  shown  in  Fig. 
3.  The  timbering  in  the  glacial  drift  consists  of  a 
semicircular  roof  arch  supported  on  12  x  16-in.  posts. 
The  timber  sets  are  usually  spaced  18  in.  c.  to  c,  but 
are  set  close  where  the  material  is  loose  and  contains 
water.  The  arch  has  five  or  seven  segments,  usually 
single,  but  sometimes  double. 

An  interesting  feature  is  that  for  the  lined  .section 
in  loose  material  the  heavy  footings  of  the  side  walls 
are  braced  by  reinforced-concrete  struts  20  ft.  apart. 
These  are  18  in.  wide,  24  in.  deep  at  the  ends  and  18 
in.  at  the  middle.     They  are  formed  monolithic  with 
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the  footings  and  with  the  longitudinal  concrete  slab 
for  the  support  of  the  track  drain. 

The  concrete  for  the  tunnel  lining  is  mixed  by  con- 
crete mixers  on  the  <nitside  and  loaded  into  cars, 
which  are  hauled  into  the  mouth  of  the  tunnel  by  a 
dinkey.  A  cable  from  a  hoisting  engine  hauls  the 
cars  up  to  the  work.  The  concrete  is  dumped  into 
the  forms  for  the  side  walls  from  an  elevated  track 
on  scaffolding,  but  is  shovelled  by  hand  into  the  arch 
form  above  the  level  of  the  scaffolding.  Timber  forms 
are  being  used,  as  the  amount  of  concrete  does  not 
justify  steel  forms. 

l-'or  ventilating  the  working  places  in  the  centre 
bench  and  main  tunnel  there  is  a  large  blower  in- 
stalled in  each  pioneer  drift.  This  is  set  up  to  draw- 
pure  air  through  the  drift  and  discharge  it  into  the 
centre  bench  through  a  crosscut  ahead  of  the  centre- 
bench  drills. 

I'or  ventilating  the  faces  of  the  pioneer  drift  and 
advance  heading  two  exhaust  fans  of  the  Connersville 
tyi)e,  with  12-in.  wood-stave  pipe,  are  used,  placed 
usually  near  a  crosscut.  From  this  point  the  exhaust 
pipe  is  carried  to  within  25  ft.  of  each  face.     .\  gate 
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is  provided  so  that  the  fan  can  exhaust  from  either 
face  as  required.  Only  one  of  these  fans  is  worked 
at  a  time,  so  that  one  can  be  moved  while  the  other  is 
in  service.  The  fan  is  started  at  each  blast,  and  the 
men  can  return  to  work  in  from  15  to  25  min. ,  By 
opening^  the  lJ/2-in.  air  line  for  the  drills  the  smoke 
and  fumes  can  be  cleared  away  from  the  face  so  that 
they  will  be  removed  by  the  exhaust. 

At  the  portal  of  each  pioneer  drift  there  has  been 
installed  a  multivane  fan  5  ft.  in  diameter,  which 
forces  air  into  the  drift.  This  air  is  diverted  into  the 
main  tunnel  whenever  required.  For  instance,  after 
shootings  in  the  enlargement  to  full  tunnel  section 
the  air  is  turned  in  at  a  cross-drift  beyond  the  point 
of  shooting^.  In  this  way  the  smoke  and  gases  are 
cleared  out  of  the  tunnel  very  rapidly. 

The  compressed-air  pipes,  ventilating  pipes  and 
telephone  lines  are  laid  through  the  pioneer  drifts  and 
crosscuts,  so  that  they  are  not  affected  by  blasting  and 
do  not  interfere  with  the  work  of  the  mucking  shovels 
in  the  full  tunnel  section.  No  electric  lighting  is  used. 
The  men  carry  acetylene  lamps  and  acetylene  head- 
lights are  applied  on  the  mucking  shovels  and  the 
locomotives. 

Working  Force  and  Staff 

The  force  per  8-hr.  shift  in  the  i)ioneer  drift  is  as 
follows :  Four  drillers,  4  drills  at  each  end,  2  helpers, 
8  to  10  muckers,  1  nipper,  1  driver,  1  shift  boss,  1  to 
4  mules  and  about  40  cars. 

The  force  per  8-hour  shift  in  the  advance  heading 
of  the  main  tunnel  is  as  follows :  Three  drillers,  3 
drills  at  each  end,  2  helpers,  8  to  10  muckers,  1  nipper. 
1  driver,  1  shift  boss,  1  mule,  and  60  to  80  cars,  accord- 
ing to  the  length  of  haul.  In  addition,  there  is  the 
following  force  on  each  10-hr.  shift  to  cover  the  two 
small  drifts  in  each  end:  One  assistant  superinten- 
dent, 1  walking  boss,  2  blacksmiths,  2  blacksmith 
helpers,  12  laborers.  10  dump  men,  6  teamsters,  14 
mules,  1  hoist-man  and  7  pipe-fitters,  carpenters,  me- 
chanics, etc. 

The  centre  bench  of  the  main  tunnel  is  worked  in 
8-hr.  shifts  with  7  to  10  drills,  7  to  10  helpers,  5  to 
10  muckers,  1  shifter,  1  driver  and  1  mule. 

■The  completion  of  the  main  tunnel  to  full  section 
is  worked  in  10-hr.  shifts,  with  the  following  force 
per  shift :  One  driller,  1  helper,  1  to  2  powdermen,  1 
engineman  and  1  craneman  on  the  mucking  shovel,  10 
to  12  pit  men  at  the  shovel,  1  general  foreman,  1  fore 
man  and  12  to  15  laborers  for  the  dump  and  track 
work,  2  compressed-air  dinkey  locomotives  with  2  en- 
ginemen  and  2  brakemen,  1  steam  locomotive  and  1 
engineman,  1  fireman,  1  conductor  and  2  car-repair 
'  men. 

The  contractors  for  the  tunnel  are  Foley  Bros.. 
Welch  &  Stuart,  of  Winnipeg,  and  A.  C.  Dennis  is 
their  superintendent.  The  work  is  under  the  direc- 
tion of  John  G.  Sullivan,  Chief  Engineer.  Canadian 
Pacific  Railway,  and  W.  A.  James,  Engineer  of  Con- 
struction. 

In  the  finished  tunnel  the  tracks  will  be  spaced 
13  ft.  centre  to  centre,  and  will  be  laid  with  85-lb.  rails 
on  wood  ties  embedded  in  18  in.  of  stone  ballast.  Be- 
neath the  ballast  will  be  12  in.  of  rock  fill,  the  floor 
of  the  excavation  being  carried  down  12  in.  below  sub- 
grade.  A  semicircular  drain  of  corrugated  iron  will 
be  laid  in  the  rock  fill  beneath  the  tracks,  the  pipe 
being  perforated  for  the  admission  of  water.  In  gen- 
eral it  will  be  laid  on  the  rock  floor,  but  in  the  loose 
material  at  the  ends  the  pipe  will  be  laid  on  a  con- 
crete slab  of  channel  section,  supported  by  the  con- 


crete  slabs    between    the    footings   of   the    side    walls 
(Fig.  3). 

The  plans  for  the  tunnel  project  originally  con- 
temi)lated  the  introduction  of  electric  traction  in  the 
tunnel  and  over  a  distance  of  about  25  mi.,  and  no 
artificial  ventilation  was  then  considered  necessary. 
This  feature  of  the  project  has  been  abandoned  and  a 
ventilating  system  is  to  be  installed  to  avoid  possible 
troubles  due  to  smoke  and  gas  in  the  5-mi.  bore.  The 
definite  plans  for  this  system  have  not  been  deter- 
mined, but  possibly  it  may  l)e  found  practicable  and 
economical  to  utilize  the  construction  drifts,  with  their 
lateral  connections  to  the  tunnel,  as  part  of  the  per- 
manent ventilating  system.  These  drifts,  as  de- 
scribed in  the  foregoing,  are  outside  of  and  parallel 
with  the  tunnel,  but  do  not  form  a  continuous  i)as- 
sage. 


No  one  can  question  that  the  day  is  near  at  hand 
when  automobile  storage  on  every  third  lot  will  be 
deemed  a  necessity ;  hence  the  argument  in  favor  of 
providing  the  alley  for  this  use  is  much  more  power- 
ful than  it  would  at  first  appear. 

The  use  of  the  alley  space  for  sewers,  water  mains, 
gas  mains,  ducts  and  wires  for  telephone,  telegraph, 
lighting  and  power  services  has  long  meen  recognized 
by  engineers. 

L'Air  Liquide  Society,  Maisonneuvc,  Que.,  are  dis- 
tributing a  new  catalogue  regarding  their  oxy-acety- 
lene  welding  and  cutting  apparatus. 


I 


Mr.  H.  E.  Prindle,  architect  for  the  new  Union  Station  at  Quebec.    A 

description  of  this  work  by  Mr.  Prindle  appears 

on  the  following  pages. 
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Handsome    Station   for   Quebec    City 

Work  well  advanced  as  shown  by  photos  herewith  —  Will  be  one  of  the 
finest  in  Eastern  Canada — For  joint  use  of  C.  P.  R.  and  Transcontinental 

By  H.  E.  Prindle,  Architect 


"So   the   future   seenuil 
To  mingle  with  the  past.     For  a  short  space 
I  saw  revealed  the  double  threads  that  bind 
This  little  speck  of  time  we  call    'To-day' 
To  the  great  cycle  of  unending  life 
That   has   been   and   that   shall   l)e  evermore." 
"Unexampled  for  ])icturescnieness  and  mafjniticcnee 
of  position  (jn  this  continent,  and  for  the  romance  of 
her  historic  associations,  yuebec  sits  on  her  impresj;- 
nable  heights,  a  queen  amoni^  the  cities  of  the  world." 
—  (Charles  Marshall). 

The  history  of  the  city  is  intimately  interwoven 
with  that  of  old  France,  and  this  spirit  is  admirably 
expressed  in  its  narrow,  winding,  ascending  streets, 
its  groups  of  high-pitclied  roofs,  its  churches,  nionii- 
nients  and  peoiile.  The  mind  of  the  observer  con- 
templating its  natural  l)eautics  inevitably  turns  to  the 
old  world,  with  its  great  monuments  of  art  and  arciii- 
tecture,  and  perhaps  more  particularly  to  the  Chat- 
eaux of  Chinon,  Loclies,  Langlais,  Chaiunont,  Chenon- 
ceaux,  Ambroisc,  lUois,  Chainbord  and  .\zeay-le-Ri- 
deau  which  was  the  moving  impulse  from  which  has 
grown  the  design  of  the  new  Union  Station  lUiilding. 
The  building  is  located  on  the  property  bounded  by 
St.  Paul,  Henderson  and  St.  Roche  Street,  which  has 
been  entirely  rc-arranged,  with  new  tracks,  coach 
storage  3'ard,  cx]>ress  yard,  freight  sheds  and  freight 


Hag  i>oles.  The  planting  spaces  around  the  plaza  and 
on  Henderson  Street  will  be  filled  with  Lombardy 
poplars  and  the  spaces  about  the  building  occupied  by 
harmonious  masses  of  blue  spruce  and  shrubs.  The 
building  is  L  shaped  in  plan,  with  the  express  winjj 
approximately  46  ft.  x  150  ft.  parallel  to  St.  I'aul 
Street,  with  power  house  46  ft.  x  75  ft.  with  a  boiler 
stack  100  ft.  high  on  the  end  toward  St.  Roche  Street. 
The  concourse  wing  on  Henderson  Street  is  approxi- 
mately 65  ft.  X  150  ft.  and  is  practically  on  the  diagonal 
axis  of  plan. 

The  roof  of  the  central  block  rises  about  90  it., 
the  roofs  of  the  wings  being  roughly  50  ft.  high.  The 
exterior  walls  are  faced  with  a  dark  wire  cut  brick, 
laid  in  Flemish  bond  in  white  mortar  with  deep  raked 
joints  with  stone  facings  and  granite  base.  The  roofs 
are  of  copper.  The  main  entrance  is  25  ft.  wide,  pro- 
viding seven  door  openings,  over  which  is  a  large 
window  opening  lighting  the  ticket  lobby.  The  outer 
angles  of  the  central  block  carry  brick  and  stone  tour- 
elles  between  which,  at  the  roof  level,  is  a  large  orna- 
mental illuminated  clock  dial.  At  the  base  of  the  tour- 
elles  are  carved  stone  shields  bearing  the  Fleur-de- 
Lys,  Rose,  Shamrock,  Thistle  and  Maple  Leaf;  the 
pediment  over  the  clock  is  ornamented  with  the  coat 
of  arms  of  the  city  of  Quebec. 

High  up  over  the  entrance,    executed    in  leaded 
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General  view  o(  Quebec  Union  Station  when  completed. 


office  building.  The  station  is  ai)pi"o:H-hed  irmn  ."^t 
Paul  Street  by  an  open  paved  plaza,  approximately 
300  ft.  X  300  ft.  enclosed  by  broad  curving  sidewalks 
reaching  the  entrances,  with  a  driveway  into  the  ex- 
press yard.  The  concourse  opens  directly  into  Hen 
dcrson  Street,  which  leads  to  the  new  freight  offices. 
The  i)laza  will  be  encircled  with  ornamental  lamp 
standards  and  the  central  section  flanked  by  tall  steel 


glass,  arc  the  armorial  bearings  of  seven  men  famous 
in  Canadian  history,  to  wit: 

Montmagny.  Governor  of  Canada,  1636  to  164". 

De    Tracy.  Viceroy  of  Canada,  1665. 

lieauharnois.  Governor  of  Canada,  1726  to  1747. 

.Montcalm.  Military  Commander  in  Canada,  1756 
to  1759. 

General  Wolfe.  1726-1759. 
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'    ,  Quebec  Union  Station— Plan  of  Ground  Floor.    Note  accommodation 

''^  lor  eleven  trains. 


Frontenac,  Governor  of  Canada,  1672. 

Talon,  First  Intendant  of  New  France,  16f)5  to 
1672. 

The  walls  of  the  entrance  vestibule  are  of  brick, 
with  marble  base,  marble  and  terrazzo  floors  and 
vaulted  tile  ceiling.  On  either  side  of  the  vestibule 
are  the  office  staircase  and  the  Transfer  Company's 
office.  The  ticket  lobby  is  46  ft.  x  65  ft.  and  60  ft. 
hijfh,  with  a  marble  floor,  the  walls  being  of  a  light 
tapestrj'  brick,  laid  up  white  mortar  with  recessed 
joints.  The  high  pitched  ceiling,  finished  in  Mosaic 
tile,  is  shaded  in  color,  with  inlay  patterns.  Around 
the  lobby  are  the  ticket  offices  of  the  Canadian  Pacific 
Railway  and  Transcontinental  Railway,  women's 
room  and  lobb}^  men's  room,  telegraph  and  telephone 
offices,  customs  offices  and  parcel  rooms  and  baggage 
space,  with  an  entrance  to  baggage  room  and  con- 
course. At  the  level  of  the  offices  on  the  floor  above 
is  an  arcade  opening  into  the  upper  portion  of  the 
ticket  lobby.  The  cornice,  balustrades,  clocks,  wall 
decoration,  etc.,  are  all  of  faience  tile  in  several  col- 
ours. The  cartouches  in  the  cornice  bear  armorial  de- 
vices in  color,  symbolic  of  railroads,  steamships  and 
hotels.  The  design  of  the  leaded  glass  in  the  ticket 
lobby  ceiling  expresses  a  world-wide  development  of 
the  Canadian  Pacific  Railway. 


Ol?  the  line  of  traffic  in  a  convenient  location  is  a 
comfortable  women's  room  finished  in  oak,  the  walls 
being  painted  in  harmonious  tones  with  the  toilet 
room  adjoining.  The  concourse  opens  into  the  ticket 
lobby  and  Henderson  Street,  with  three  wide  train 
gates.  It  is  approximately  65  ft.  x  125  ft.  x  40  ft.  high, 
the  ceiling  construction  being  of  concrete,  carried  on 
four  large  semi-elliptical  steel  trusses.  There  are  large 
window  openings  on  all  sides.  The  walls  are  of  light 
colored  tapestry  brick,  laid  up  with  recessed  joints  in 
white  mortar,  through  which  runs  a  faience  diaper 
|)attern  bearing  the  floral  emblems  of  I'^rance,  Eng- 
land. Scotland  and  Ireland.  The  brackets  under  the 
trusses  are  of  faience  tile  in  color,  on  which  the  em- 
blems are  merged. 

The  prevailing  colour  of  cornice  is  an  old  blue 
with  dolphin  and  salamander  inserts  of  faience  tile. 
The  floor  is  of  marble  and  terrazzo.  Along  the  two 
sides  of  the  room  are  long  seats,  finished  in  oak  with 
marble  base.  The  train  indicators  will  be  of  the  most 
modern  type.  The  smoking  room  which  opens  off  one 
end  of  the  concourse  is  finished  in  oak,  adjoining 
which  is  the  men's  toilet,  with  standard  and  pay 
toilets. 

The  baggage  room  contains  approximately  2,550 
square  feet,  and  express  space  contains  approximately 
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ciitrc  ut  Main  ICntrancc— (Quebec  Union  Station. 

4,600  square  feet.  Jhe  it|)per  portion  of  biiildiiif;  is 
occupied  by  the  offices  of  the  Canadian  Pacific  Rail- 
way and  the  Transcontinental  Railway. 

The  entire  huildinj;  rests  upon  a  .system  of  concrete 
piles;  the  iloor  and  i)art  of  roof  construction  is  rein- 
forced concrete,  stoinn.n  surfaces  of  roof  are  of  gypsum 
block;  the  frame  throughout  is  of  steel  encased  in 
concrete  and  the  walls  are  masonry.  There  are  430 
concrete  pedestal  piles,  approximately  400  tons  of 
structural  steel;  2,000  yards  reinforced  concrete; 
400,000  common  brick;  7.S,000  exterior  face  brick; 
125.000  interior  face  brick,  and  10,0(X)  cubic  feet  of 
exterior  cut  stone.  The  Ijuildinj;  will  be  electrically 
illuminated,  the  bulk  of  the  fixtures  beins;  indirect. 
The  trainsheds  will  be  low  umbrella,  or  umbrella  type. 

The  station  jiroper  will  cost  approximately  $300,- 
000  when  completed. 

The  operation  is  being  carried  out  entirely  under 
the  direction  of  Mr.  D.  H.  Mapes,  engineer  of  build 
ings.    Canadian    Pacific    Railway,    Windsor    Station. 
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Quebec  Union  Station— End  view,  thowing  Boiler  Uuutt. 

Montreal.  The  general  contractors  are  the  Downiiig- 
Cook  Company  of  Montreal,  and  the  followuig  is  a 
list  of  the  sub-contractors:  Limestone,  Chateauvert 
Quarry  Co.,  Quebec ;  granite,  .Argenteuil  (jranite  Co., 
Montreal;  ornamental  iron,  L.  HI  Gaiidry  Co.,  Que- 
bec ;  steel.  Eastern  Canada  Steel  &  Iron  Works,  Que- 
bec;  sheet  metal  and  roofing,  McFarlane-Douglas  Co., 
Ltd.,  Ottawa;  piling,  Mc.Arthur  Concrete  I'ile  &  Foun- 
dation Co.,  New  York,  N.  Y. ;  marble,  Missisquoi  Mar- 
ble Co.,  Ltd..  Phillipsbnrg,  Que. ;  plaster,  R.  D.  Clark 
&  Sons  Co.,  Ltd..  Montreal ;  mill  work,  R.  McFarlane 
it  Co..  Ltd.,  Montreal;  metal  sash.  Steel  &  Radiation, 
Ltd.,  Montreal;  plumbing  and  drainage,  James  Ballan- 
tyne,  l.andr\-  &  Chatte,  .\I()ntreal ;  exterior  brick.  Cita- 
del llrick  &  Paving  Co.,  Quebec;  interior  brick.  Dart- 
nell  Ltd.,  Caledonia  Hrick.  Montreal ;  tile  arches. 
(iuastavino  Tile  Co..  Boston.  Mass.;  boiler  stack. 
Canadian  Custodis  Co.,  Montreal;  boiler,  Habcock  it 
Wilcox  Co.,  {\50  h.p.),  Montreal;  electric  work.  L.  K. 
Comstock  &  Co.,  Montreal. 


Fireproof    Mill    Building   for   Quebec 

Butterfield  &  Go.  adding  to  their   Rock  Island   Plant 


TIM'',  new  addition  to  the  liutterfield  it  Co.'s 
Canadian  iilant  at  Rock  Island,  Que.,  presents 
uothiug  unusual  in  the  standard  type  of  firc- 
|)ro()f  mill  building,  unless  it  be  that  it  holds 
the  disliiu-lion  of  being  the  only  thoroughly  fireproof 
mill  building  in  the  h'.asteru  Townshiiis.  The  addi- 
tion consists  of  two  buildings  having  a  total  frontage 
of  310  feet  on  the  main  roadway  between  Rock  Island 
and  iiecbe,  ])rovision  being  made  for  a  future  addition 
of  17.^  feet  more.  The  roadway  runs  alongside  of  the 
Tomifubia  River  and  at  this  sjiot  is  so  close  that  the 
rear  of  the  buildings,  which  have  an  average  width  of 
63  feet,  is  in  the  water  under  ordinary  high  water 
conditions.  For  the  period  of  construction  the  water 
was  lowered  by  means  of  the  Butterfield  Comi)any's 
dam,  .so  that  little  difficulty  was  encountered  in  plac- 
ing the  foundation. 

The  main  building  is  three  storeys  and  a  base- 
ment in  height ;  the  other  building  which  contains  the 
hardening  and  tem])ering  plant  and  stock  rooms,  is 
one  storev  and  basement.     The  floors  are  the  usual 


type  of  reinforced  concrete  slab  and  i>eam  ii'ii-.trui 
tion,  furnished  with  a  floor  hardener  at  the  time  of 
pouring  so  that  the  total  thickness  of  the  floor  is 
ligured  in  the  strength  of  the  slab.  The  end  of  the 
slab  next  the  exterior  walls  is  carried  on  the  walls. 
which  are  of  brick,  there  beini'  im  clnnins  in  the 
walls. 

The  biuldings  rest  on  a  l»iu  .■■  .^i.nvl  which  o\cr- 
lays  the  rock  throughout  this  part  of  the  country,  the 
wall  footings  being  3  feet  wide  and  the  column  foot- 
ings 0  feet  scpiare  reinforced.  The  columns,  which 
are  21  inches  square  in  the  ba.scnient.  are  placed  about 
20  feet  apart  across  the  building,  and  15  feet  apart 
lengthwise.  The  windows  are  Fenestra  sash  and  form 
ivbout  40  per  cent,  of  the  exterior  wall  surface. 

The  main  mill  is  about  40  feet  from  the  old  build- 
ing and  is  connected  to  it  by  a  reinforced  concrete 
covered  bridge  at  the  first  floor  level.  The  side  wall.- 
of  the  brid.gc,  which  are  11  feet  high  and  1  foot  thick. 
form  the  girders  which  carry  the  bridge.  The  root 
and  floor  are  3yj  and  4i<2  inches  thick  respectively. 
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Butterfield  addition  well  advanced. 

reinforced.  The  reinforcin<^  throughout  both  build- 
ings consists  of  round  and  square  rods  bent  on  the 
job,  about  160  tons  of  steel  being  used.  The  roofing 
is  5  ply  tar  and  gravel,  all  flashings  and  cornice  work 
being  copper.  The  electric  wiring  is  run  in  conduit 
throughout,  the  conduit  being  fastened  underneath  the 
f^oor  slabs,  there  not  being  sufficient  time  to  arrange 
for  placing  it  in  the  slab,  which  is  undoubtedly  the 
most  economical  method.  The  heating  is  low  pres- 
sure steam.  All  interior  doors  are  standard  firej^roof. 
hung  in  angle  iron  frames,  the  jambs  being  protected 
by  plate  and  angle  guards.  The  plumbing  arrange- 
ments are  excellent,  all  fixtures  being  enamelled  iron 
or  porcelain  set  in  slate  stalls.  Drinking  fountains 
have  been  provided  on  each  floor.  The  interior  stairs 
are  reinforced  concrete  and  are  all  enclosed  in  brick. 

The  concrete,  plain  and  reinforced,  was  poured  by 
the  spouting  method,  the  main  tower  being  130  feet 
high.  The  first  80  feet  of  spout  was  hung  on  a  steel 
boom  which  enabled  the  spout  to  be  swung  in  any 
direction  through  an  angle  of  180  degrees.  This 
worked  very  well  at  first,  but  in  time  the  twisting 
strain  on  the  tower  caused  it  to  deform  to  such  an 
extent  that  the  swinging  of  the  spout  had  to  be  given 
up.  It  is  the  writer's  opinion  that  the  spouting 
method  is  not  economical  for  long  low  buildings.    It 


has  however  worked  out  very  well  for  high  building.s 
covering  a  small  area  of  ground. 

The  concrete  aggregate  was  broken  stone,  for  al- 
though gravel  abounded  in  the  neighborhood  it  was 
found  to  contain  a  large  percentage  of  shaley  pebbles 
which  rendered  it  unfit  for  use.  The  stone  was  all 
crushed  on  the  job,  being  found  in  abundance  in  the 
river  bed  in  the  form  of  boulders.     The  plant  laj'out 
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Section  of  elevation,  Butterfield  Plant. 

was  somewhat  restricted  on  account  of  the  main  road 
way  on  one  side  and  the  ri\er  on  the  other  side  of  tlic 
buildings. 

The  architects  were  Messrs.  I'^rost  &  Chamberlain 
of  Worcester,  Mass.  The  general  contractors,  I.oomis 
Dakin  Limited.  Sherbrooke,  Que. 


Mr.  Ralpli  Douglas,  railway  engineer  tor  the  Alberta 
Government,  has  just  completed  an  inspection  trip  along  the 
routes  of  the  Central  Canada  Railway  and  the  Grande  Prairie 
Branch.  He  states  that  the  only  work  that  remains  to  be 
done   on    this   branch    is   in    the   Saddle    Mountains. 


One  of  the  concrete  floors  under  construction. 


Mr.  Julian  C.  Smith,  Vice-President  of  the  Shawinigan 
Water  and  Power  Company,  on  Noveinbcr  ]S  read  a  paper 
before  the  Canadian  Society  of  Civil  Engineers.  Montreal, 
descriptive  of  the  hydraulic  development  and  construction 
of  the  plant  of  the  Cedars  Rapids  Power  and  Manufacturing 
Company.  Mr.  Smith  was  responsible  f-or  the  hydraulic  por- 
tion of  the  pl^nt,  while  Mr.  R.  M.  Wilson,  who  will  read 
a  paper  on  the  same  plant  at  the  meeting  on  Deceinber  2, 
designed   the  electrical   section   of  the   work. 
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Characteristics    and  Applications    of 

Explosivesiconc ) 

By  R.  M.  Smith,  B.  Sc. 

Llcctric  fuse  is  used  for  liriiif^  muler  water  oi    lui  (7)   Xever  prepare  a  dynamite  primer  near  nitro- 

exploding  a  number  of  charges  at  the  same  time.  With  glycerine  compounds,  or  explosive  gelatine. 

this  fuse  the  copper  cap  is  sealed  by  a  plug  of  melted  (g)   Before  firing,  warning  should  be  given  to  all 

sulpinir  and  powdered  glass.     Lxploding  charges  by  persons                       o                .=•                       o 

ttrSfest  method''^"'''^  ''''  "'°''  "^'''"'  ''"'^  ^'  ^'"'  ^9)  In  case  of  misfire,  do  not  make  haste  to  inves- 

For  these  detonators  various  quantities  of  the  ful-  S'"  "V^."- ,  ^J'^'^   ^^  '"f*  .*^"^"'.y  V'""*"!   »'"^"- 

minate  of  mercury  are  employed.     The  ordinary  de-  Z                     t       ».     ?  ^'^P'^^'^".  ^''''  '''^^  P'^"'  T*' 

tonator,  whether  made  for  firing  by  fuse  or  electricity.  Tr'%     T      ^    h"  tamping  as  is  safe,  say  to  wuhm 

contains  usually  —  2  or  3  mches  of  charge,  first  havmg  disconnected  the 

;.,         '    ,  ,    .  wiring  if  electric  battery  is  being  used.     Put  in  new 

Mercury   fulnnnatc    m  parts  ,,rimer  with  a  small  charge  of  high  grade  explo.sive. 

lotass.unt  chlorate 20    "  ^etamp  and  fire,  the  small  charge  setting  off  charge 

Detonators  are  graded  according  to  the  amount  of 

mercury  fulminate  in  the  coni])osition,  as  follows : —  Thawing 

No.  3  Cap    8.33  grains  To  thaw  dynamite  two  vessels  should  be  employed, 

No.  4  Cap 10.03      "  one  sitting  inside  the  other;  then  cartridges  are  placed 

No.  5  Cap 12.34      "  in  the  smaller  one.     Use  warm  water  in  which  you 

No.  6  Cap 15.43      ••  can  place  your  hand,  not  above  125  deg.  P".     Never 

No.  7  Cap 23.15      "  use  boiling  water,  and  do  not  set  near  fire  to  keep 

No.  8  Cap 30.86      "  warm.    Another  method  is  to  put  it  in  a  box  contain- 
No.  6  Cap,  known  as  double  strength  cap,  is  the  '"R  horse  manure. 
one  most  used  in  all  work  and  gives  the  best  results;  The  best  way  is  never  to  allow  it  to  freeze,  but 
they  are  sold  at  about  $1.05  per  box.     Electric  fuse  to  keep  it  in  a  warm  room  at  summer  heat,  covered 
run  about  5  cents  apiece  on  the  job.  up  and  dark  as  possible,  away  from  sun's  rays. 

Quarrying  Any   dynamite   that   is   not   perfectly   pliable   has 

.p,            ■                ,                                              '             ,  still  some  frozen  parts,  and  is  dangerous  to  use. 

iiie  engineer  and  quarryman  are  more  concerned  " 

with  the  selection  of  explosive  to  get  the  most  effi-  Loading 

cient   results.      For   rock   in   highway   work,   the   low  ui     i     ui      • 

freezing  dynamites   are   probably   the  best    adapted.  ,    i"ack  blasting  pow-der,  after  bore-hole  has  been 

Where  a  strong  smashing  action  is  desired  the  nitro-  '^'eaned.   is   placed  in   bottom    and    tamped    with    a 

glycerine  grades  can  be  ujed,  and  where  more  of  a  ^^ooa^n  rammer      Fuse  should   reach  some  distance 

.spreading  and   heaving  action   is   necessary   blasting  '"to  charge  and  be  carefully  tamped  in  place;  it  should 

powder  will  give  the  best  results.  "o^ ''^  cut  to  required  length  until  ready  to  fire.   The 

Mistakes   are  often   made   in   regard   to   producing  ^"V«  ch^Tfre  should  be  well  tamped,  using  dry  .sand. 

rock  for  macadam.     If  the  rock  is  hard  and  ilintv  a  '"O'^*  ^^"^;  fi''^J^'?>''  ^^c     Proper  tamping  very  much 

high  explosive  breaks  it  into  pieces  or  spalls,  full  of  '"creases  the  efficiency  of  the  charge. 

flaws,  and  the  additional  fracturing  in  a  stone  crusher  Dynamite  charges  are  placed  somewhat  the  same 

renders   it   unfit   for   heavy   traffic   because   it   grinds  as  powder,  the  first  sticks  being  pressed  into  bottom 

down  too  quickly.     A  milder  explosive  causes  fewer  <>f  hole,  then  primer  with  fuse  attached  as  near  centre 

small  fractures  and  the  life  of  the  macadam  is  much  as  possible.     The  remainder  of  the  charge  is  added. 

[)rolonged.  and  finally  tamped  with  clay  or  sand ;  ground  brick 

General  rules  that  should  be  followed:—  also  may   be   used.     Many  quarrymen   contend   that 

(1)  Do  not  allow  cartridges  with  caps  attached  to  placing  the  primer  on  top  or  bottom  gives  just  as  good 
be  scattered  around.  results.     When  firing  with  electric  fuse,  care  should 

(2)  Dynamite  should  not  be  packed  in  the  same  ^^  taken  to  properly  connect  lead  wires  to  fuse,  but 
box  with  caps  or  fuse,  and  they  should  never  be  never  connect  lead  wires  to  battery  until  ready  to  fire. 
l)rought  together  until  ready  to  use.  To  prepare  the  primer  when  firing  by  safety  fuse,  cut 

(3)  .-Vvoid  bringing  matches  or  other  easily  com-  end  of  fuse  squarely  across  and  place  in  cap,  first 
bustible  substance  near  an  explosive.  making  sure  that  fuse  is  perfectly  dry.     Be  careful 

(4)  Avoid  the  use  of  hard  or  rigid  tools.  Copper  that,  pushing  fuse  in  cap,  no  twisting  occurs.  The 
is  the  only  metal  which  may  be  used  about  explo-  f"se  should  just  touch  the  fulminate  or  the  varnish 
sives.  protecting  it.    Then  with  a  pair  of  crimpers  (and  not 

(5)  Use  only  quantity  of  explosive  necessary  for  ^vith  the  teeth)  fasten  the  cap  on  fuse.  An  opening 
work  in  hand.  Keep  main  supply  well  removed  from  i^  then  made  in  the  dynamite  stick  with  a  wooden 
vicinity  of  work,  well  protected  from  fire  or  shock  and  I'lu.cr  and  fuse  placed  in  this  opening.  The  cap  should 
from  being  handled  by  unauthorized  persons.  touch    the  dynamite    on    all    sides,  since  any   space 

(6)  In  transporting  nitro-glycerine,  guncotton  around  it  causes  a  cushion  of  air  and  lessens  eflfect  of 
(dry),  dynamite  and  gelatine,  it  is  neces.sary  to  have  detonation.  The  fuse  is  firmly  tied  in  place.  If  the 
an  elastic  bed  of  hay.  straw  or  excelsior  to  deaden  the  primer  requires  to  be  waterproof,  this  may  be  done 
shock  in  travelling.  by  using  soap,  tallow  or  wax.    The  string  holding  fuse 
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in  place  should  be  of  sufficient  lenc^th  to  lower  primer 
to  bottom  of  hole.     It  should  not  be  let  down  by, fuse. 

Mudcapping 

When  blastinj^'  boulders  by  mudcappiny  them  (also 
known  by  several  other  names),  the  charge  of  dyna- 
mite is  packed  closely  against  the  surface  on  the  top 
or  side  of  the  boulder,  covered  with  mud,  and  ex- 
ploded. The  charge  should  be  placed  on  the  spot 
which  would  be  struck  with  a  sledge  if  the  boulder 
were  small  enough  to  be  broken  in  that  way,  and 
should  be  packed  in  a  solid  mass  by  slitting  the  paper 
cartridge  shells  and  massing  them  together,  taking- 
care  not  to  spread  them  over  the  surface  oi  the  boul- 
der any  more  than  absolutely  necessary.  A  blasting- 
cap  crimped  into  fuse  should  be  placed  in  the  middle 
of  the  charge  and  the  whole  covered  \/itii  six  inches 
of  damp  clay  or  sand.  This  should  be  pressed  firmly 
over  the  explosive,  care  being  taken  not  to  cover  the 
outer  end  of  the  fuse.  If  the  boulder  is  deeply  em- 
bedded in  the  ground  it  is  best,  before  blasting,  to 
dig  away  or  loosen  some  of  the  earth  surrounding  it. 

If  the  boulder  is  cracked  or  seamy,  the  charge 
should  be  placed  in  some  depression  and  covered  with 
a  quantity  of  clay  or  sand,  as  described  before ;  this 
gives  the  explosive  greater  power. 

A  test  made  by  the  Bureau  of  Mines,  Washington, 
to  determine  the  effect  of  drilling  and  tamping  holes 
in  boulders,  showed  that  a  1  inch  hole  12  inches  dee]), 
with  1  ounce  of  explosive,  had  practically  same  effect 
as  a  1  pound  of  unconfined  explosive  laid  on  the  rock. 
The  conclusion  is  that  where  time  is  not  the  prin- 
cipal object  it  is  more  efficient  to  drill. 

However,  we   can   only   balance    cost    of    drilling 


Must  Await  his  Turn 


11  MILL 


Druggist  Bull — Just  in  a  minute,  Sammy,  just  as  soon  as  I  gives 
this  'ere  gent  'is  straffing  drops. 

(Reproduced  by  courtesy  of  the  Toronto  World) 


against  cost  of  explosive.     Three  sticks  of  dynamite 
will  practically  cost  the  same  as  a  6-inch  hole. 

Stripping 

The  rock  in  quarries  is  generally  covered  with  a 
layer  of  earth  which  it  is  necessary  to  remove  before 
blasting  or  separate  from  stone  after  blasting.  This 
stripping  will  vary  with  the  character  of  soil,  depth 
of  cut  necessary,  and  the  distance  to  which  the  ma- 
terial has  to  be  moved.  In  estimating  cost  this  mav 
be  considered  as  ordinary  earthwork. 

Drilling 

This  may  be  done  either  by  hand,  with  steam,  or 
compressed  air.  The  two  first  named  methods  arc 
generally  used  in  Ontario.  However,  portable  air 
compressors  run  by  gasoline  are  used  extensively  in 
the  United  States.  One  with  an  air  cylinder  8  x  10 
inches  gave  96  cubic  feet  of  free  air  per  minute  at  165 
revolutions,  with  80  or  100  lbs.  air  pressure.  A  hoist- 
ing attachment  for  pulling  rock  from  trenches,  etc., 
was  also  connected  on  rear  of  machine.  The  entire 
outfit  weighed  about  8,000  lbs.  Three  hammer  drills 
were  used,  each  averaging  50  ft.  per  daj'.  The  cost 
per  foot  was  approximate!}-  14  cents. 

In  limestone,  drilling  by  hand  costs  anywhere  from 
35c.  to  45c.  per  foot.  Drilling  from  steam  costs  from 
20c.  to  30c.  a  foot.  In  granite  these  prices  are  in- 
creased 25  to  30  per  cent.  In  limestone  three  men 
will  probably  not  drill  more  than  15  ft.  per  day.  The 
steam  drill  averages  about  45  ft.  per  day.  In  granite 
and  trap  rock  these  are  correspondingly  decreased 
25  to  30  per  cent.  The  estimates  given  above  are  for 
1J4  inch  steel. 

Blasting 

There  are  few  operations  in  quarrying  where  a 
workman  can  display  a  higher  degree  of  skill  and 
effect  larger  economies  than  in  the  proper  placing  of 
bore-holes,  and  in  the  proper  adjustment  of  his  charges 
to  the  work  to  be  done.  Against  the  firing  of  one  hole 
the  following  may  be  charged;  labour,  power  (steam 
or  air)  where  machine  drijls  are  used,  wear  and  tear 
on  plant,  explosives,  and  a  general  loss  distributed 
among  many  items  in  the  operation  of  the  quarry. 

For  the  most  part  efficient  work  in  blasting  is  a 
matter  of  experience  and  good  judgment.  This  can- 
not be  taught  in  books,  but  there  are  general  rules 
which  are  fundamental,  and  in  proportion  as  these 
are  understood  and  appreciated  the  work  of  quarrying 
will  be  conducted  with  greater  system  and  economv. 
Unsy.stematic  efforts  are  always  wasteful  and  costly, 
and  system  implies  the  recognition  of  some  definite 
])rinciples  according  to  which  the  work  is  laid  out  and 
prosecuted : — 

(1)  The  strength  and  (|uantity  of  the  ex])losivc 
should  be  jiroperly  proportioned  to  the  cohesive 
strength  or  resistance  of  rock. 

(2)  The  "burden,"  the  shortest  line  that  can  be 
drawn  from  the  charge  in  the  bore-hole  to  the  oute; 
free  face  of  rock,  should  bear  a  proper  relation  to  the 
strength  of  the  explosive  and  to  the  resistance  of  the 
rock. 

(3)  If  the  working  face  of  rock  is  so  blasted  as  to 
leave  two  or  more  free  faces  instead  of  one  for  future 
blasts,  the  explosive  required  to  overcome  the  resist- 
ance of  the  rock  will  be  reduced. 

(4)  A  seam  or  fissure  may  become  important  help, 
if  hole  is  properly  located,  but  the  opposite  may  occtn- 
if  charge  is  improperly  placed. 

(5)  Breaking  to  regular  benches  and  faces  is  the 
most  economical  method ;  rock  can  be  carefully  ob- 
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siTvcd   for   scams  ami    tissures,   admittinj;  oi    a   more 
iiitellif^ent  placiiij^  of  siilisequcnt   Ixjrc-Iioles. 

(6)  Simultaneous  lirin)^  is  more  economical  in  hkjsI 
cases  than  sinj^ly  or  in  series,  for  the  reasons  that  the 
adjacent  charjjjes  assist  each  other,  rediicinj^  the 
amount  of  explosive  'required  and  the  total  length  of 
holes  to  be  drilled  for  any  given  volume  of  rock. 

(7)  Careful  charging  and  tamping  is  absolutely 
essential.  The  more  comjiact  the  charge  the  more 
efficient  the  results. 

(8)  The  object  in  c|uarrying  is  to  rupture  rock,  not 
to  hurl  it  some  distance.  Hence  only  enough  explo- 
sive should  be  used  to  accomi)lish  this.  Where  rock 
is  thrown  a  great  distance,  it  is  evident  that  the  proper 
relation  did  not  exist  b'etween  the  charge  and  the 
burden,  and  that  tof)  large  a  charge  was  used  for  the 
Icnsjth  of  tlie  line  of  least  resistance. 


I  he  amount  of  explosives  required  depends  upon: 
(1)  kind  of  explosive  used;  (2)  depth  of  b<»rc-hole; 
(3)  line  of  least  resistance;  (4)  what  stone  is  being 
used  for. 

'I'he  amount  of  40  per  cent,  dynamite  required  by 
a  cubic  yard  of  rock  excavated  varies  from  the  depth 
of  the  hole,  decreasing  as  the  depth  of  the  hole  in- 
creases. In  open  cut  work  we  must  use  the  formula 
1*  :^  3/d,  in  which  I'  is  ccjual  U>  the  pounds  of  dyna- 
mite required  for  cubic  yard  of  rock  and  "d"  =  depth 
ill  ft. 

The  holes  are  generally  spaced  equal  to  their  depth. 
but  after  5  ft.  in  depth  we.  may  u.se  the  formula  as 

10 
= — Vd  (s  =  spacing;  d  =  depth). 

4 


Temperature   Effect   on    Concrete 

Strength 

Gold   weather   retards   setting   and   variations  in   temp,   cause    softening 

and  crumbling. 


Tests  made  at  the  laboratories  of  the  University 
of  Illinois  to  determine  the  strength  of  concrete  at 
early  ages  under  dilTereiit  temperatures,  contain  much 
interesting  information  for  the  contractor.  Three 
groups  of  tests  were  made — group  1,  forty-five  6  x  6- 
in.  cylinders;  group  2,  fifty-one  6-in.  cubes,  and  group 
3,  sixty  8  X  16-in.  cylinders,  subjected  to  various  mold- 
ing and  storage  temperatures.  All  test  specimens  were 
made  with  Universal  Portland  cement,  clean,  well 
graded  Attica  sand,  and  crushed  limestone  in  the  pro- 
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The  specimens  of  group  1  were  tested,  in  about  20 
hrs.  after  removal  from  storage,  at  the  given  tem- 
perature.    The  specimens  of  groups    2    and    3    were 
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Temperaiure  (Fahrenheit) 
Max.  Min.  Mean. 
■  76.5  68.7    72.8-E 
523  46:2   ^S-F_ 
32.6   273  100-G, 
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Age  in  Days 


Fig  1  (above)  Standardized  valves  for  6x5'  cylinders  of  group  1. 
Fig.  2  (below)  Standardized  valves  for  6"  cubes  of  group  2. 

|)ortions  uf  1:2:4  by  weight,  or  1:2.2:3.6  by  vt)lume. 
The  materials  for  each  specimen  were  weighed  out 
separately  and  then  mixed.  The  temperature  of  stor- 
age room  was  determined  by  daily  readings  of  maxi- 
mum and  minimum  thermometers.  All  the  specimens 
while  in  storage  were  covered  with  several  layers  of 
moist  sacking,  which  was  sprinkled  daily. 


AoghDqys 
Fig.  3.— Average  valve  for  8  x  IP  cyllnden  of  group  3. 

brought  to  the  laboratory  and  tested  within  1  hr.,  vk'ith 
the  exception  of  two  specimens  which  were  stored  in 
a  room  varying  in  temperature,  as  mentioned  below, 
and  kept  in  the  laboratory  at  70  deg.  Fahr.  for  7  days 
and  21  days  respectively  before  testing. 

The  observed  values  for  the  cubes  and  short  cylin- 
ders of  groups  1  and  2  have  been  reduced  to  the 
equivalent  strength  which  would  be  obtained  for  stan- 
dard cylinders  of  height  equal  to  twice  their  diameter 
by  multiplying  by  0.73,  the  ratio  determined  by  the 
committee  on  specifications  of  the  .American  Concrete 
Institute.  These  equivalent  average  values  are  given 
in  Eigs.  1  and  2  for  the  temperatures  indicated  on  the 
diagrams. 

The  specimens  ol  one  set  were  .stored  in  a  room 
where  it  was  known  that  the  temperature  would  not 
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be  uniform.  The  mean  temperature  varied  from  22  to 
35  deg'.,  with  an  average  of  27  deg.  for  42  days.  All 
of  these  specimens  tested  at  11  days  were  slightly 
disintegrated  on  the  surface,  and  those  tested  at  28 
days  were  badly  disintegrated.  Of  those  reserved  to 
be  tested  at  42  days  only  one  could  be  tested,  the 
other  two  being  very  badly  disintegrated.  These  two 
specimens  were  then  kept  in  the  laboratory,  as  de- 
scribed above,  for  7  and  21  days  respectively.  The 
42-day  specimen  failed  at  420  lb.  per  square  inch, 
while  the  49-day  specimen  (5x5x6  in.)  failed  at 
1270  lb.  per  square  inch  and  the  63-day  specimen  (4  x 
5x6  in.)  at  only  400  lb.  per  square  inch.  These  results 
indicate  that  the  low  temperature  retarded  the  hard- 
ening action  of  the  concrete,  and  that  the  alterations 
above  and  below  freezing  caused  a  softening  and 
crumbling  of  the  material. 

The  average  results  for  the  standard  8  x  16-in. 
cylinders  at  the  mean  temperatures  shown  are  given 
in  Fig.  3.  It  is  noteworthy  that  under  a  temperature 
slightly  below  freezing  the  concrete  gained  strength 
continuously.  It  is  also  interesting  to  note  that  the 
curve  for  a  mean  temperature  of  26.5  deg.  is  substan- 
tially of  the  same  character  as  that  for  a  mean  tem- 
perature of  71.2  deg. 

The  tests  are  summarized  in  Figs.  4  and  5.  Fig. 
4  shows  the  relation  between  strength  and  tempera- 
ture for  the  several  ages  of  the  tests,  and  Fig.  5,  drawn 
from  the  values  in  Fig.  4,  shows  in  a  general  wav  the 


0     p      20     30     m     50     60     TO     80    90    100 
Average  Mean  Temperature -Degrees  Fahr 

Fig.  4.—  Relation  oj  strengtli  to  temperature  at  different  ages. 

relation  in  per  cent,  between  the  strength  of  28  days 
for  a  temperature  of  70  deg.  and  the  strength  attained 
at  various  ages  under  varying  temperatures.  These 
values  are  sufficiently  accurate  to  furnish  suggestive 
information  which  may  be  useful  in  determining  the 
time  when  forms  may  be  removed  and  loads  applied. 

General  Conclusions 

It  is  believed  the  following  general  conclusions  are 
justifiable: 

1.  Under  uniform  temperature  conditions,  there  is 
an  increase  of  strength  with  age  within  the  limits  of 
the  tests.  For  any  temperature  the  rate  of  increase 
decreases  with  the  age  of  the  specimen,  and  this  rate 


of  increase  is  less  correspondingly  at  the  lower  tem- 
perature conditions.  For  the  specimens  tested,  under 
normal  hardening  temperature  conditions  of  from  60 
to  70  deg.  Fahr.,  the  compressive  strength  of  the  con- 
crete subjected  to  a  uniform  temperature  at  the  ages 
of  7,  14,  and  21  days  may  be  taken  as  approximately 
.50,  75  and  90  per  cent,  of  the  strength  at  28  days,  re- 
spectively. For  lower  terhperatures  the  percentage 
values  are  less,  and  for  higher  temperatures  the  per- 
centage values  are  higher.  The  relation  between  the 
])ercentage  values  at  the  ages  of  7,  14,  21  and  28  days 
is  nearly  the  same  for  temperature  conditions  from  30 
to  70  deg.  However,  the  values  for  the  lower  tem- 
peratures should  be  used  with  caution. 

2.  Concrete  which  is  maintained  at  a  temperature 
of  from  60  to  70  deg.  will,  at   the  age  of  one   week, 


8         I?         IS. 
Aqe  in  Days 

Fig.  5.— Strength    percentages  for   various   mean   temperatures - 
based  on  strengtii  at  70  deg.  for  28  days. 


Percentages 


have  practically  double  the  strength  of  the  same  ma- 
terial which  is  kept  at  a  temperature  of  from  32  to 
40  deg. 

3.  Figs.  4  and  5  may  be  used  to  determine  the 
representative  strength  of  concrete  similar  to  that 
used  in  these  tests,  for  various  temperature  conditions 
and  for  ages  up  to  28  days.  These  diagrams  may  be 
used  with  a  fair  degree  of  approximation  to  ascertain 
the  relative  strengths  which  concrete  of  ordinary 
practice  may  be  expected  to  attain  at  the  different 
temperatures. 

Generally  in  this  investigation  the  specimens  were 
stored  under  temperatures  w'hich  were  nearly  uni- 
form during  the  whole  storage  period.  In  one  set  the 
\ariations  in  temperature  include  a  number  of  alter- 
ations above  and  below  the  freezing  point,  and  the 
specimens  were  seriously  injured.  The  results  accord 
with  the  well  known  effect  of  freezing  and  thawing 
upon  green  concrete. 


Returning  Prosperity  already  casting 
its  Shadow 


Bu.  1915 
Wheat  inspected  to  date   . .  108,226,900 
In  store  at  country  points.   34,400,000 
In  transit  not  inspected...   8,400,000 
Allowed  for  seed,  feed  and 

country  mills 35,000,000 

Balance   in   farmers'    hands 

to  market 121,203,100 

Oats  inspected   to  date    .  . .    16,000,000 
Barley  inspected  to  date   .  .     3,400,000 


Bu.  1914 
51,483,000 
20,740,000 

1,725,000 


30,127,000 

11,142,000 

1,929,300 
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An   Unique  Pumping   Station 

'I'he  folhjwiii^  f^raphic  article  is  a  descriplioii  of  a 
(lesij^n  (if  a  latlier  uiiii|ue  punii)iiij^  station  at  San 
.Antonid,  Texas,  U.  S.  A. 

The  .sinkinj(  of  the  rings  for  the  pump  pit  was  accom- 
phshed  by  alternately  rcmovinff  the  earth  within  the 
rin<4',  allowing  the  section  to  lower  of  its  dead  weight, 
and  adding  another  section  to  the  caisson.  In  the  be- 
ginning, the  cast  iron  shoe  was  set  up  and  levelled 
and  made  to  a  true  circle,  and  upon  it  the  forms  for 
the  tirst  section  were  set  and  braced,  ready  for  con- 
creting. These  forms  consisted  of  eighteen  sections 
of  inner  and  outer  rings,  the  full  height  of  the  ring 
section,  and  were  built  of  2-inch  plank  segments 
sheathed  with  1-inch  D  &  M  flooring.  The  segments 
were  joined  together  at  the  ends  by  bolts,  and  were 
aligned  and  braced  with  4x4  timbers  s])aced  about 
two  feet  aroun<l  the  circle  and  bolted  through  the  wall. 
Concrete  was  placed  from  a  central  hoist  t(jwer  by 
chuting  and  was  allowed  to  set  for  two  weeks  before 
commencing  to  excavate  inside.  Excavaticjn  was  re- 
moved with  a  bucket  operated  from  a  derrick  set  out- 
side the  caisson,  and  as  soon  as  completed  for  each 
section,  the  work  of  placing  reinforcing  steel  and  set- 
ting up  forms  for  the  next  sectic^n  was  started.  On 
the  average,  al)out  thirty-six  days  elapsed  between  the 
concreting  of  each  section,  the  entire  operation  of 
concreting  the  three  sections  of  the  ring  and  lowering 
into  place  taking  about  three  months. 

In  the  beginning,  a  heavy  flow  of  water  close  to  the 
surface  was  encountered  and  gave  some  trouble,  but 
lower  down  a  thick  bed  of  clay  was  entered  and  the 
How  was  effectually  puddled  out  of  the  caisson.  The 
top  layer  of  soil  consisted  of  about  six  feet  of  black 
loam,  with  another  layer  of  the  same  thickness  of 
loam  and  clay  intermixed.  Immediately  below  this 
was  a  four-foot  bed  of  water  bearing  gravel.  This 
upper  twelve  feet  of  soil  was  removed,  and  the  shoe 
was  set  up  and  blocked  on  the  gravel  as  bearing.  Af- 
ter the  first  section  had  been  concreted,  excavation 
was  commenced  by  removing  the  gravel  from  inside. 
The  bucket  used  for  excavating  was  a  21-cu.  ft.  Hay- 
ward  oraiigcpeel,  oi)erated  from  an  open  steel  boom 
derrick  of  five-ton  capacity.  The  derrick  had  a  75-ft. 
mast  with  82-ft.  boom,  and  was  operated  by  a  6  x  10, 
double  drum,  double  cylinder,  Mundy  hoisting  engine 
with  slewing  gear. 

All  concrete,  except  for  the  two  well  casings,  was 
placed  by  chuting  from  a  central  hoist  tower  about 
(i.S  ft.  high,  so  k>cated  I)etween  the  caisson  and  the 
boiler  house  as  to  reach  all  parts  of  the  work.  .\ 
.Standard,  low-charging,  mixer,  of  11  cu.  ft.  rated  batch 
capacity,  was  set  at  the  foot  of  the  tower.  .\  Wylie 
chute  of  60-ft.  radius  was  attached  to  the  tower  at  a 
height  about  45  ft.  above  the  ground,  and  with  the 
aid  of  short,  one-arm,  auxiliary  chutes,  was  able  to 
reach  the  farthest  jxiints  of  the  work.  The  hoist  tower 
was  of  excei)tionally  light  construction,  measuring  48 
in.  inside,  with  4x4  corner  posts  and  2x6  X-bracing 
in  panels  of  5  ft.  6  in.  The  contractors  have  used  this 
same  type  of  tower  and  chute  on  building  construc- 
tion to  ;is  high  as  180  ft.  and  have  had  no  difficulty  in 
maintaining  its  strength  and  stability.  Such  a  tower 
cm  generally  be  used  but  once,  and  will  cost  about 
line  dollar  |)er  vertical  foot,  dismantled. 

In  addition  to  the  plant  already  mentioned,  the 
contractors  made  use  of  a  central  boiler  plant,  install- 
ing a  horizontal  boiler  of  about  400  sq.  ft.  heating 
surface,  which  was  used  for  supplying  steam  for 
pumping,  and  also  to  su])ply  steam  to  the  hoist  oper- 


ating the  derrick  and  hoisting  concrete.  Ihc  !>mait 
boiler  of  the  hoisting  engine  was  then  in  reserve,  and 
was  used  occasionally.  The  concrete  mixer  was  steam 
driven  from  its  own  engine.  The  4-in.  centrifugal 
pump  was  driven  from  a  gasf>linc  engine,  so  that  when 
there  was  only  a  small  amount  of  pumping  to  be  done. 
it  was  not  necessary  to  keep  uj)  the  steam  plant. 


Graduate  Course   in   Highway  Engineering 

Columbia  University,  New  York  City,  has  just  in- 
augurated its  first  session  of  lecture  and  laboratory 
courses  in  highway  engineering.  .\ll  these  courses 
are  given  in  periods  of  from  two  to  three  weeks  only, 
so  that  men  particularly  interested  in  certain  sub- 
jects may  take  any  course  or  group  of  courses.  All 
the  lecture  courses  are  given  during  the  months  De- 
cember to  March,  at  a  time  when,  presumably,  en- 
gineers are  least  actively  engaged. 

This  work  in  highway  engineering  and  allied  sub- 
jects has  been  arranged  specially  for  men  engaged 
in  the  practice  of  highway  engineering,  and  in  this 
particular  University  leads,  in  the  ca.se  of  graduates, 
to  the  degree  of  Master  of  Arts.  The  plan  aflFords 
highway  engineers,  contractors,  chemists,  engineer- 
salesmen  and  so  on,  an  opportunity  to  obtain  advance 
knowledge  during  the  season  of  the  year  when  leave  of 
absence  can  be  most  easily  obtained.  We  understand 
the  plan  has  the  enthusiastic  support  of  many  of  the 
foremost  highway  engineers  and  officials  in  the  United 
States.  On  account  of  the  international  movement  for 
the  improvement  of  highways,  many  positions  have 
been  created  which  require  men  with  .special  training. 
Such  positions  occur  in  the  following  well-defined 
fields :  the  highway  departments  of  towns,  municipali- 
ties, councils,  and  states ;  college  and  university  facul- 
ties; the  engineering  and  .sales  departments  of  com- 
panies dealing  in  materials  and  machinery  used  in 
highway  work.  We  believe  Canadian  universities 
would  do  well  to  consider  courses  covering  similar 
fields  of  operation. 

The  scope  of  the  work  may  be  gathered  from  the 
following  schedule  of  studies  for  the  session  begin- 
ning December  1,  1915: 

Highway  Engineering — Highway  bridges  and  cul- 
verts. 

Highway  Engineering — Management  engineering. 

Highway  Engineering — Planning  of  .streets  and 
street  systems. 

Chemistry — Mining,  manufacture,  testing  and  in- 
spection of  bituminous  materials. 

Highway  Engineering — Bituminous  surfaces  and 
bituminous  pavements. 

Highway  Engineering — Mechanical  appliances 
used  in  highway  engineering. 

Highway  lingineering — Non-bituminous  road  ma- 
terials, laboratory  course. 

Chemistry — Testing  of  bituminous  materials,  lab- 
oratory course. 

Geology — Engineering  geology. 

Highway  I-'ngineering — Broken  stone,  gravel,  and 
other  roads;  brick,  stone  block,  wood  block,  and  ce- 
ment-concrete pavements. 

Highway  Engineering — Economics  and  design  of 
roads  and  pavements. 

Highway  Engineering — Planning  of  roads  and  road 
systems. 

Highway  Engineering — Highway  jurisprudence, 
highway  laws,  and  systems  of  administration. 

Geology — Engineering  petrography. 
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In  the  Public  Eye 

A  Budget  of  Comment  on  Men  and  Things  of  Moment 
Served  Without  Party  Sauce 


No,  Lloyd  George's  son  has  not  been  made  a  col- 
onel. According  to  reports  he  is  full  private  in  a 
Welsh  regiment.  Which  shows  that  the  British  Muni- 
tions Ministry,  unlike  the  Canadian  Militia  Depart- 
ment, is  busier  making  munitions  than  colonels. 

*  *       * 

It  now  transpires  that  no  member  of  the  Cabinet 
ever  asked  the  Canadian  public  for  machine  guns.  And 
the  question  naturally  arises:  "If  the  public  without 
being  asked  contributed  $2,000,000  to  provide  our  boys 
in  the  trenches  with  machine  guns,  how  many  mil- 
lion dollars  worth  of  shells  at  actual  cost  would  our 
factories  have  furnished  if  the  Shell  Committee  had 
even  whispered  that  the  Empire  needed  them?"  But 
the  Shell  Committee  didn't  whisper. 

*  *       * 

With  a  temperance  gale  sweeping  over  this  fair 
Dominion  at  a  hundred  miles  an  hour  it  is  almost 
treason  to  remark  that  the  soldier  will  have  his  drink. 
But  at  the  risk  of  being  considered  a  traitor,  an  out- 
cast and  a  relic  of  barbarism,  I  venture  the  unholy 
opinion  that  the  man  who  cut  the  canteen  out  of  the 
camp  did  a  very  bad  afternoon's  work.  When  the 
canteen  was  in  its  proper  place  Tommy  was  assured 
of  good  beer  or  liquor  under  proper  restrictions.  If 
he  got  exhilarated  the  sergeant  in  charge  looked  after 
him.  Under  existing  conditions  it  is  different.  "Hunt 
the  flask"  is  the  favorite  outdoor  sport  of  many  a  hero 
in  the  making.  He  finds  the  flask,  too — and  in  it  as  a 
rule  as  vile  a  concoction  as  ever  insulted  an  honest 
man's  throat.  A  man  is  human  even  when  he  is 
enough  of  a  man  to  don  a  uniform  and  go  out  to  fight 
for  his  country.  And  it  is  in  human  nature  to  hunt 
for  liquor  when  you  think  you  are' being  discriminated 
against.  Tommy  is  proving  this  every  day  and  the 
proof  brings  credit  neither  to  his  uniform  nor  to  the 
man  who  abolished  the  canteen. 

*  *       * 

It  was  the  duty  of  Sir  Robert  Borden  to  see  that 
the  Shell  Committee,  which  was  to  have  the  handling 
of  millions  in  contracts,  was  composed  of  men  in  whom 
the  public  could  place  the  utmost  confidence.  What 
could  he  expect  but  suspicion  when  he  appointed  as 
that  committee  a  manufacturer  of  shell  making  mach- 
inery, two  seekers  after  shell  contracts  and  a  bunch 
of  government  employees  ?  There  were  competent  men 
in  Canada,  men  with  the  necessary  experience  and 
business  ability  and  who  are  not  in  line  for  contracts 
who  could  have  been  secured  for  the  work.  Why  did 
not  Sir  Robert  appoint  them?  On  whose  advice  did 
he  make  his  selections? 

*  *       * 

Safe  home  from  their  joy-ride  across  the  continent 
with  their  select  party  of  M.P.'s  and  Senators,  Messrs. 
Mackenzie  and  Mann  are  reported  down  at  Ottawa 
with  their  aprons  held  out  all  ready  to  let  the  Gov- 
ernment drop  another  loan  into  them.  Carrying  on 
a  war  for  the  Empire  is  a  small  chore  compared  to 
building  transcontinental  railroads  for  private  corpora- 
tions. It  is  estimated  that  Canada  has  already  given 
these  corporations  in  cash  and  land  bonuses  a  billion 
and  a  half.     Naturally  they  want  more,  on  the  prin- 


ciple that  the  more  men  get  the  more  they  want.    But 
they  might  have  the  decency  to  wait  till  the  war  is  over. 

*  *       * 

When  Britain  was  placing  large  orders  for  shells 
in  the  United  States  and  Canadians  were  asking  why 
parts  of  these  orders  were  not  placed  in  Canada,  why 
was  it  that  big  manufacturers  could  get  neither  orders 
nor  information  concerning  orders? 
f  *       *       '^ 

At  the  request  of  Sir  Robert  Borden,  Mr.  F.  P. 
Jones,  of  the  Canada  Cement  Corporation,  has  come 
forward  with  a  sort  of  blanket  denial  of  the  story 
of  his  interview  with  the  Premier  re  the  shell  game. 
According  to  Mr.  Jones'  statement,  Mr.  Thomas  was 
not  present  at  that  interview,  nor  did  he  threaten  to 
make  a  statement  to  the  press  if  his  tenders  were  not 
given  proper  consideration.  He  admits,  however,  that 
Sir  Robert  sent  him  to  Mr.  Thomas,  and  to  ensure 
him  due  consideration  in  that  quarter  called  up  Lloyd 
George's  representative  and  arranged  the  interview. 
In  a  note  to  the  Ottawa  Citizen  Mr.  Jones  further 
states  that  at  the  interview  arranged  by  the  Premier 
Mr.  Thomas  informed  him  that  tenders  would  be  called 
for. 

*  *       * 

It  would  appear  from  the  above  that  Mr.  Jones  is 
not  taking  the  public  entirely  into  his  confidence.  He 
neglects  to  mention  why  it  was  necessary  to  call  on 
the  Premier  and  later  attend  a  Premier-arranged  inter- 
view with  Mr.  Thomas  in  order  to  acquire  the  valuable 
information  that  tenders  for  shells  would  be  called  for. 

*  *       * 

He  also  neglects  to  mention  whether  he  had  first 
been  to  the  Shell  Committee  with  his  proposition.  Of 
course,  if  he  had,  it  might  be  necessary  to  further  ex- 
plain why  it  was  necessary  to  go  to  either  Sir  Robert 
Borden  or  Mr.  Thomas  in  search  of  such  valuable  in- 
formation as  he  received.  Were  not  the  Shell  Com- 
mittee representing  Canada  in  regard  to  the  purchase 
of  shells?  Were  they  not  giving  out  information  in 
regard  to  the  asking  for  tenders?  Were  they  not 
using  their  every  endeavor  and  their  undoubted  busi- 
ness ability  to  secure  for  the  Empire  the  munitions  she 
needed  and  in  the  cheapest  market?  Apparently  not, 
for  Mr.  Jones,  according  to  his  own  statement,  had  to 
go  first  to  the  Premier  and  then  to  Mr.  Thomas  before 
he  could  discover  that  tenders  were  to  be  asked  for. 
But  please  note  the  grateful  sequel :  "Our  company 
again  tendered,  and,  I  am  pleased  to  say,  got  business 
at  the  prices  tendered  by  us." 

*  *       * 

Those  little  words  "again  tendered,"  are  an  indica- 
tion that  previous  to  his  interviews  with  Sir  Robert 
and  Mr.  Thomas  his  company  had  been  in  the  field  for 
shell  contracts.  Why  doesn't  Mr.  Jones  go  a  little 
further  and  tell  the  public  why  his  other  tenders  had  'MM 
been  turned  down,  and  why  he  found  it  necessary  to  )| 
go  over  the  heads  of  the  Shell  Committee  before  his 
tenders  received  the  consideration  they  merited,  and 
his  factories  the  orders  subsequent  events  show  they 
were  entitled  to? 

*  *       * 

Mr.  Jones  also  makes  a  rather  complicated  denial 
of  the  statement  that  contracts  had  been  let  at  prices 
higher  than  those  quoted  in  his  tender.  Let  me  quote 
the  extract  from  his  note.  "The  article  states :  'Shell 
contracts  were  let  at  prices  higher  than  those  tendered 
by  the  company  which  I  represent.'    As  far  as  I  know 
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this  is  lint  correct.  When  we  first  tendered  I  believe 
no  orders  were  placed." 

It  is  easy  to  believe  that  the  orders  had  not  been 
l)laced  when  Mr.  Jones  first  tendered.  But  from  his 
own  statement  it  is  quite  evident  that  this  tender  was 
turned  down.  Neither  were  the  orders  placed  before 
his  second  tender  went  in,  after  his  two  momentous 
interviews.  But  will  Mr.  Jones  deny  that  before  those 
interviews  tenders  liad  been  accepted  by  the  Shell 
Committee  and  sent  on  to  Lloyd  (ieorpe  for  approval? 
Of  course,  no  orders  could  be  placed  till  the  British 
Minister  of  Munitions  approved.  And  will  Mr.  Jones 
deny  that  he  is  now  makin{>f  part  of  those  munitions  at 
a  ])rice  knver  than  the  tenders  accepted  by  the  Shell 
C'onimittee? 

*  *       * 

Blanket  denials  are  not  e.x])lanations,  and  it  is  ex- 
jilunations  that  are  in  order  at  the  present  time.  Mr. 
Thomas  has  stated  that  "profits  of  the  manufacturers 
have  been  higher  than  they  were  entitled  to" ;  the 
Shell  Committee  has  been  allowed  to  drift  into  ob- 
livion, and  evidently  recpiested  to  do  its  drifting  with 
the  least  possible  noise ;  it  has  been  replaced  by  a 
Munitions  Committee,  which  is  in  the  hands,  and  evi- 
dently under  the  complete  control,  of  Mr.  Lionel 
Hichens,  who  has  come  out  from  England  as  the  per- 
sonal representative  of  Lloyd  George.  What  does  this 
all  mean?  Why,  if  the  story  told  in  this  column  is 
not  true,  was  the  .Shell  Committee  abolished?  Why 
does  Lloyd  George  find  it  necessary  to  send  a  man 
to  Canada  to  boss  the  job?  Why  is  Mr.  Jones  un- 
able to  get  a  contract  till  he  calls  on  Premier  Borden 
and  Mr.  Thomas,  neither  of  whom  has  the  power  to 
award  contracts,  and  "again"  tenders?  In  short,  if  the 
Contract  Record  is  wrong  what  is  the  right  of  our 
storv  ? 

*  *       * 

I'his  colunui  admitted  on  the  start  that  it  was  im- 
l)ossible  to  get  sworn  statements.  It  is  so  still.  Con- 
secpiently,  it  is  impossible  to  be  exact  as  to  details. 
But  the  essentials  of  the  story  of  the  breaking  up 
of  the  shell  game  have  yet  to  be  denied.  The  inter- 
views between  i\lr.  Jones,  Sir  Robert  Borden  and  Mr. 
Thomas  took  place.  They  were  followed  by  the  dis- 
appearance of  the  Shell  Committee.  A  report  was 
sent  out  from  Ottawa  that  all  numition  contracts  had 
been  cancelled.  A  competitive  system  of  tendering  rc- 
l)laced  the  old  hai)hazard  system.  .\nd  big  firms  got 
contracts  who  had  not  I)een  able  to  get  even  informa- 
tion  concerning  them  before. 

*  *       * 
just   why    it   is   impossible   to  get  exact  details  is 

perliai)s  shown  by  several  letters  addressed  to  this 
column.  They  come  from  contract  holders  in  Torc)nto, 
and  in  each  case  the  writer  complains  that  his  firm 
can't  get  any  more  contracts  because  it  is  accused  of 
"giving  things  away."  And  the  sad  part  of  it  is  that 
not  one  of  the  accused  disclosed  one  word  that  has 
a|)]ieared  in  this  colunm. 

*  ♦       * 

Jt  is  in  no  spirit  of  cavilling  criticism  that  those 
facts  are  presented  to  the  i)ublic.  This  colunm  has  no 
political  axe  to  grind.  It  wants  neither  a  contract 
nor  an  honorary  colonelcy.  But  it  would  like  to  see 
the  factories  of  Canada  as  busy  as  thorough  organiza- 
tion to  meet  the  demands  of  the  F.miiire  could  make 
them.  Britain  is  spending  one  hundred  million  dol- 
lars a  week  in  the  Unitetl  States.  She  is  spending 
twenty-four  millions  a  month  iji  Canada.    Some  people 
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may  figure  from  this  that  Canada  is  getting  her  fair 
j)roportion,  and  if  you  like  to  figure  negroes  of  the 
south,  the  hyphenated  Germans  of  the  east  and  the 
.Austrians  and  Hungarians  of  the  middle  west  as  "pop- 
ulation" of  the  republic,  perhaps  they  are  right.  But, 
as  Mr.  Thomas  states,  Canada  is  entitled  to  a  slight 
preference.  This  preference  shouhl  not  show  in  the 
jjrices,  but  in  the  placing  of  orders,  provided  prices 
and  goods  are  the  e()uai  of  those  that  can  be  pur- 
chased elsewhere. 

*  *       * 

There  is  not  the  slightest  doubt  but  that  if  the 
industries  of  Canada  were  organized  or  mobilized,  and 
their  output  ascertaine<l,  that  every  factory  capable 
of  turning  out  numitions  Cf)uld  be  kept  running  nigtit 
and  day.  Canada  might  just  as  well  be  furnishing  the 
lunjjire  with  fifty  millions  of  munitions  a  month  as  the 
twenty-four  millions  she  is  turning  out  now. 

*  *       * 

But  did  the  (jovernmcnt  make  any  endeavor  to 
organize  Canadian  industries?  On  the  contrary  they 
turned  the  whole  matter  over  to  the  famous  Shell 
Committee,  who  formed  a  new  family  compact,  dis- 
couraged manufacturers  and  so  conducted  things  gen- 
erally that  David  Lloyd  George  adopted  as  his  motto 
'I'ut  not  your  faith  in  Canadians,"  and  sent  a  man 
over  from  England  to  do  such  buying  as  would  keep 
the  Dominion  from  becoming  peevish. 

*  *      o 

The  Toronto  Telegram  advises  the  Government  to 
emulate  Britain  and  appoint  a  big  man  as  Minister 
of  Munitions,  even  as  Britain  ap])ointed  Lloyd  George. 
And  perhaps  if  the  suggestion  were  acted  upon  it  is 
not  too  late  for  Canada  to  get  a  fair  share  of  the  btisi- 
ness  arising  out  of  the  war.  But  there  are  two  things 
in  the  way.  The  first  is  finding  the  big  man,  and  the 
second  is  divorcing  politics  from  business  in  any  trans- 
action in  which  any  Canadian  Government  has  a  hand. 


Several  British  generals  with  g^reat  records 
behind  them  have  been  recalled  from  the  fnnit. 
and  it  goes  without  saying  that  the  cause  of 
this  recall  has  furnished  the  slackers  around  the 
club  fireplaces  with  many  a  dainty  morsel  of  gossip. 
But  we  who  stay  at  home  should  be  slow  to  criticize 
the  man  who  has  gone  tt>  the  front.  He  has  seen  his 
duty  and  has  done  it  to  the  best  of  his  ability.  If  he 
has  made  a  mistake  he  is  none  the  less  worthy  of  our 
respect.  Let  us  who  have  made  excuses  rather  than 
mistakes  i)e  careful.  In  the  last  grand  analysis  he 
who  has  tried  and  faile<l  will  show  a  larger  percentage 
of  solid  man  than  he  who  has  stayed  at  home  and 
criticized. 

*       *       * 

Brig.-Gcn.  Bertram  has  come  forward  with  an  ex- 
cuse for  the  fearful  and  wonderful  way  in  which  shell 
box  contracts  ha\  e  been  awarded.  And  like  manv 
another  the  Brigadier  has  shown  a  bravery  that  could 
be  utilized  at  the  front  rather  than  a  wisdom  that  can 
be  used  in  council.  His  first  words  show  that  he 
either  has  been  given  a  job  too  big  for  him  or  that 
he  has  stMuething  which  it  would  not  be  jxilitic  to  ex- 
pose to  the  rude  gaze  of  the  iniblic.  "We  have  to 
deal  with  millions  of  dollars  worth  of  orders."  he 
exclaims,  "and  some  three  hundred  and  fifty  or  more 
manufacturing  concerns.  It  is  not  to  be  'wondered 
at  if  some  company  or  some  middleman  puts  it  over  us 
occasionally."     .Xnd  this  is  his  excuse  for  giving  an 
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order  for  shell  boxes  to  a  company  whose  business  is 

the  building  of  dams ! 

*  *       * 

Surely  Brig.-Gen.  Bertram  does  not  wish  the  pub- 
lic to  understand  that  the  Shell  Committee  hands  out 
contracts  to  the  lowest,  or  rather  the  favored,  bidder, 
without  enquiry  as  to  the  bidder's  equipment,  business, 
or  other  qualifications  for  carrying  out  the  work.  An 
excuse  of  that  kind  is  too  flimsy  to  do  duty  even  for 
a  government  committee  that  was  apparently  respons- 
ible to  nobody  or  anything  but  its  own  conscience — 
which  turns  out  to  be  only  a  political  conscience. 

*  *       * 

Brig.-Gen.  Bertram's  confession  of  the  incom- 
petency of  the  Shell  Committee  is  full  justification  for 
its  abolition.  But  the  trouble  is  that  the  evil  done 
by  committees  does  not  die  with  them.  This  one  has 
by  its  actions  retarded  the  supply  of  munitions  to  the 
Empire  when  it  most  needed  them,  and  it  has  lent  it- 
self to  the  creation  of  an  impression,  both  here  and  in 
England,  that  the  Government  of  this  Canada  of 
ours,  which  is  giving  its  sons  by  the  hundred  thous- 
and to  keep  the  old  flag  flying,  still  places  politics  be- 
fore patriotism. 

*  *        * 

A  German  paper  called  "The  Fatherland,"  pub- 
lished in  the  United  States,  in  a  recent  issue  prints  a 
conglomeration  of  the  most  senseless  misrepresenta- 
tions with  regard  to  Canada  that  it  has  ever  been  my 
misfortune  to  run  across.  It  is  worse  than  lies — it  is 
German  stupidity  at  its  best. 

For  example,  "In  all  Canadian  towns  and  country- 
sides, from  British  Columbia  to  Quebec,  the  Canuck 
has  run  riot,  typifying  himself  with  brutal  Cossack 
deeds.  He  burned  houses,  plundered  shops,  stoned 
unfortunate  men,  women  and  children  in  city  streets 
and  country  roads,  no  one  deterring  him.  German, 
Austrian  and  Hungarian  men  and  women  were  drag- 
ged from  their  homes  and  slaughtered  in  the  open. 
Sons  who  defended  foreign  born  parents  were  slain 
and  the  daughters  were  brutalized  by  the  mob." 

There  is  much  more  of  this  same  sort.  The  only 
comment  that  appears  to  fit  the  occasion  is  that  it 
was  written  by  a  stupid  German.  As  a  matter  of  fact 
Canadians  have  decidedly  erred  on  the  side  of  leniency 
and  humanity.  I  know  of  one  case  where  a  Canadian 
battalion  guarding  interned  Germans  and  Austrians 
were  suflfering  from  lack  of  suitable  shoes — the  in- 
terned enemv  had  been  outfitted  first  and  their  food 
was  better  than  that  of  the  troops. 

And  again,  "The  dreadful  fact  was  driven  home  to 
the  plutocrats  of  England  that  workingmen,  whom  they 
had  ground  down  to  pauperism,  would  absolutely  not 
go  to  war  for  them.  They  conferred  in  council  and 
sent  out  instructions  to  their  satraps  in  many  lands 
'drive  in  rnen  from  the  colonies  and  make  them  fight.'  " 

This  may  be  just  the  ordinary  German  way  of  tell- 
ing a  lie  and  there  is  one  possible  chance  in  a  million 
that  the  writer  did  not  know  the  facts.  No  one  in 
the  colonies  has  been  forced  to  fight.  Whatever  the 
future  may  bring  forth,  military  service  throughout 
the  British  Empire  up  to  the  present  time  is  entirely 
voluntary.  It  will  be  of  interest  to  The  Fatherland  to 
learn  (giving  them  the  benefit  of  the  doubt  and  sup- 
posing them  only  ignorant  of  the  fact)  that  those  sec- 
tions of  Canada  inhabited  by  citizens  of  German  par- 
entage, for  example  Berlin,  Ontario,  are  right  in  the 
forefront  with  subscriptions  for  British  Red  Cross 
work,  patriotic  funds,  Belgian  relief  funds  and  so  on, 
and  that  they  are  even  now  enthusiastically  raising  a 


German-Canadian    battalion    in    tliis    same    Canadian 
Berlin  to  fight  for  Old  England. 

And  again,  speaking  of  the  recent  Dominion  gov- 
ernment loan  in  New  York  of  some  $45,000,000,  "Can- 
ada has  placed  this  loan  with  the  money  trusts  at 
ruinous  rates  of  interest,  as  all  bankrupts  must  do." 
Again  The  Fatherland  will  be  pleased  to  learn,  as,  of 
course,  it  has  not  heard  about  it,  that  this  loan  bears 
only  5  per  cent,  and  was  quickly  taken  by  the  public 
at  98.  Not  what  one  would  exactly  call  a  "ruinous" 
rate,  especially  when  compared  with  the  German 
government  securities  ofi^ered  recently  by  a  New  York 
firm  at  a  price  to  yield  the  investor  approximately  8 
per  cent.  And  that  was  some  time  ago.  Germany 
could  doubtless  not  get  such  "favorable"  terms  in  the 
United  States  at  the  present  time. 
*       *       * 

And,  by  the  way,  might  not  some  of  the  time  that 
is  being  spent  in  our  schools  in  the  study  of  the  Ger- 
man language  be  more  usefully  employed  in  master- 
ing some  of  the  rudiments  of  our  own?  Inaccuracies 
in  spelling,  grammar,  punctuation,  and  pronunciation 
among  Canadian  citizens  are  almost  common  enough 
to  make  them  the  rule  rather  than  the  exception.  A 
knowledge  of  the  German  language  will  doubtless  con- 
tinue to  be  useful  in  the  commercial  world,  as  it  has 
been  in  the  past,  but  does  it  not  appear  as  if  we 
might  at  the  present  time  dispense  with  much  of  the 
surplus  'kultur'  which  is  being  forced  on  many  of  our 
young  people,  until  such  time  at  least  as  they  have 
learned  to  appreciate  that  a  more  real  culture  maj' 
be  gained  from  fuller  appreciation  of  the  grammar 
and  literature  of  our  own  nation. 


J 


Dern  Yer,  Come  Out  and  Fight! 

The  front  door  is  soundly  timbered  and 
safely  locked.  The  small  boy  stands  in  the  par- 
lor, looks  through  the  window  to  the  streets, 
valiantly  sticks  his  tongue  out  at  the  boy  with 
the  clenched  fist  on  the  sidewalk,  and  says, 
"Dern  yer,   come  out  and   fight!" 

How  falls  it  that  Americans,  in  awarding 
to  the  British  the  palm  for  imperviousness  to 
the  pricking  point  of  wit,  have  managed  to  over- 
look the  Teutonic  cousin?  The  plate  of  British 
receptiveness  to  humor's  Hashing  message  is 
delicately  sensitive  when  compared  to  that  of 
Kultur's  propagandists,  who  to-day,  standing  on 
the  decks  of  sequestered  ships,  look  out  over  the 
protecting  mine  fields  and  the  beetling  batteries 
of  Heligoland,  and  send  forth  the  challenge  to 
the  free  roaming  British  sailorman.  "Dern  yer, 
come  out  and  fight!" 

War's  humors  usually  are  grim,  but  this  last 
double-leaded,  triple-columned  tale  of  defiance 
which  comes  cabling  and  hurtling  out  from  the 
safe  recesses  where  the  German  Dreadnoughts 
and  the  German  Donots  at  anchor  lie,  is  as  rol- 
icking  a  thing  as  wit's  recital  ever  gave  to 
Inimor-loving  eye   or   ear. 

The  sole  sad  thing  about  this  story  from  the 
Teutonics'  cloistered  fleet  is  that  its  writer  takes 
it  so  all-fired  seriously  and  has  such  a  child's 
faith  that  the  world  will  be  serious  with  him. 

"Dern  yer.  come  out  and  fight!" — Washing- 
ton  Times. 
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High-Glass  Concrete  Specialties 

The  Art  Stone  Company,  Waynesboro,  Penn.,  fm 
some  time  has  Ijcen  successfully  usinff  Mctlusa  White 
Portland  cement  in  conctete  marble  niakinf^  and  in  a 
threat  variety  of  decorative  concrete  work.  The  illus- 
tration herewith  f,Mves  an  idea  of  the  artistic  possibili- 
ties of  concrete  for  exterior  and  interior  use,  such  as 
exterior  trim,  porch  work,  lawn  and  fifarden  accessor- 
ies, floor,  wainscot,  mouldiiifjs,  table  tops,  bank  and 
store  counters,  bases,  for  show  cases,  interior  fireproof 
trim,  etc.,  over  one  hundred  styles  I)einsf  shriwn.     Hy 


their  fornuilae,  processes  and  methods  they  claim  to 
be  able  to  imitate  any  marble,  granite  or  onyx,  from 
a  pure  white  to  all  the  various  shades  and  colors  de- 
sired, at  a  cost  of  about  one-fourth  that  of  natural 
marble,  and  in  this  Medusa  White  Portland  cement  is 
an  important  factor.  Coloring  is  used  in  the  facing  sur- 
face only,  which  is  ])ermanent  and  will  not  fade,  and 
takes  a  polished  finish  direct  from  the  molds,  while 
the  body  of  tile  is  of  cement.  The  photograph,  of 
cotirsc,  fails  to  reproduce  the  colors,  veinings,  &c. 


New  Books 

Railway  Maintenance  Engineering — by  William  H.  Sel- 
\vw.  A.S.M.M.;  J).  \'an  Xostraiid  Company.  Xcw  York, 
piil)lisluT.s;  price  .$2..")0  net.  I'lie  author  lia.s  prepared  this 
hook  from  notes  used  in  his  classes  in  railway  engineering 
at  the  University  of  MichiKan  hut  has  introduced  matter  of 
a  sufficiently  advanced  character  to  make  the  book  of  real 
value  outside  the  classroom.  The  work  is  confined  to  the 
principles  of  maintenance,  as  railway  development  has  now 
reached  the  stajje  where  it  is  intensive  rather  than  entirely 
extensive,  so  that  younger  engineers  at  least  arc  i)rol)ahly 
ntore  concerned  with  the  study  of  improvements  on  e.\istinR 
lines  than  in  tlie  laying  of  new  ones.  Owing  to  increasingly 
lieavy  loads  tracks  are  more  severely  taxed  than  was  for- 
merly the  case  and  the  need  for  more  scientific  methods  in 
maintenance  is  being  realized.  The  scope  of  the  book  ma.-, 
he  Kathered  fairly  from  the  following  chapter  headings: 
Kngineering:  Land;  Grading:  Bridges.  Trestles  and  (.'ulverts: 
Tics;  Rails;  Other  Track  Material;  ballast;  Maintaining 
Track  and  Right  of  Way;  Station  and  Roadway  Duildings; 
Water  Stations;  Fuel  Stations;  Shops  and  Engine  Houses; 
Icing  Stations;  Signals  and  Intetlockers.  The  book  is  well 
illustrated;  350  pages;  size  approximately  5  in.  by  lyi  in. 


Letters  to  the  Editor 

An   Open    Letter   to   Consulting   Engineers,   City   Engineers 
and  Others 

Calgary.  .\lia..  \o\     I.  i'.m:. 
Editor,  The  Contract  Record: 

The  City  of  Calgary  are  building  a  reinforced  concrete 
high  level  bridge  costing  approximately  $400,000.  This  bridge 
is  now  in  course  of  construction,  and  lately  a-  difference  of 
opinion  arose  between  an  alderman  of  the  city  and  the  city 
engineer  as  to  the  relative  merits  of  the  reinforcing  steel 
used    in    said    construction. 

The  city  engineer  appeared  to  be  holding  his  own  in 
this  discussion  relative  to  his  administration,  when  the  local 
branch  of  the  Canadian  Society  of  Civil  Engineers  butted  in 
on  the  grounds  that  the  matter  was  of  a  technical  nature. 
and  the  citizens  did  not  understand  the  matter;  thereby 
the  said  society  constituted  themselves  a  board  of  trial  and 
offered  their  services  to  the  City  of  Calgary  free  of  all 
charge,  which  was  accepted  by  the  mayor  and  commissioners 
of  Calgary,  thereby  throwing  a  serious  reflection  upon  the 
engineering  department   of   the   city. 

Aside  from  the  value  that  is  put  upon  offered  and  un- 
solicited services,  the  Canadian  Society  of  Civil  Engineers 
will  be  in  a  peculiar  position  should  the  City  of  Calgary 
later  on  decide  to  submit  the  whole  matter  to  an  indepen- 
dent engineer  for  his  opinion  which  may  be  adverse  to  the 
opinion  given  by  the   said  society. 

Your-   iriil\. 

Justus. 


Phila<lelphia.    Xnv     l.   1913- 
Editor   Contract    Record: 

Re    the    laying    of    bituminous    wearmg    sur- 
face  on    old    macadam    roads. 

We  have  for  several  years  laid  bituminous  wearing  sur- 
face on  old  macadam  roads  after  scarifying  them  and  adding 
as  much  new  stone  as  ra?iy  be  necessary,  then  thoroughly 
rolling,  screening  and  flushing  the  road  as  would  be  the 
case  in  completing  an  ordinary  macadam  road  except  that 
the  application  of  screenings  on  top  of  the  stone  is  not  put 
on.  In  other  words,  the  purpose  is  to  fill  the  road  with 
screenings  to  within  about  H  in.  from  the  top  of  the  stone 
and  thus  enable  the  bituminous  wearing  surface  to  key  in 
with  this  foundation.  On  this  foundation  if  you  place  a 
2-in.  wearing  surface  consisting  of  a  properly  graded  aggre- 
gate with  the  right  kin<l  of  binder  and  correct  percentage  of 
the  same,  and  the  work  is  well  done  according  to  the  best 
practice,  it  will  l)e  a  satisfactory  pavement  for  ordinary 
traffic  conditions,  but  it  would  not  of  course  be  an  econo- 
mical pavement  for  a  city  street  with  very  hca\^  traffic. 
There  is  a  statement  in  Mr.  Blackman's  letter  to  you 
(C.  R.  Sept.  29)  that  this  pavement  would  he  fifty  per  cent, 
cheaper  than  an  ordinary  pavement.  That  of  course  de- 
pends upon  the  price  paid  in  each  individual  case  for  con- 
structing this  type  of  pavement,  and  it  furthermore  must  be 
taken  into  consideration  that  there  is  very  little  cost  for 
the  foundation,  as  you  are  using  the  old  macadam  founda- 
tion. Therefore  you  are  just  paying  for  touching  up  this 
and  laying  two  inches  of  wearing  surface. 

I  might  state  that  instead  of  using  the  old  macadam 
foundation  in  work  of  this  character.  I  am  laying  a  concrete 
foundation,  using  the  stone  in  the  old  macadam  road  or  such 
of  it  as  is  fit  to  be  used  in  the  mixture.  In  short,  the  type  of 
bituminous  pavement  described  above,  on  an  old  macadam 
road,  is  used  to  a  large  extent  and  will  result  in  giving  a 
good  pavement.  I  believe,  however,  that  the  very  slight 
additional  expense  of  laying  a  concrete  foundation,  using 
such  of  the  old  stone  as  may  be  used,  will  give  a   better 
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foundation    and    result   in   giving-   a   1)etter   pavement,   and    is 
therefore  justified. 

I  am  sending  you  a  copy  of  my  standard  specifications 
for  country  road  work,  describing  both  of  these  methods  of 
construction,  in  which  I  have  marked  the  paragraphs  rela- 
tive to  this  type  of  pavement. 

(1)  The  following  has  been  the  average  cost  in  this  city 
of  laying  a  2-in.  bituminous  pavement  of  the  very  best  type 
on  an  old  macadam  foundation.  The  price  includes  adding 
about  2  in.  of  stone  to  the  old  macadam  road  and  rel)uilding 
it,  and  not  only  the  cost  of  the  material  of  the  2-in.  wearing 
surface  but  the  completed  road:  $0.90  per  square  yard. 

(2)  The  cost  of  a  completed  pavement  of  this  type  in- 
cluding the  4-in.  concrete  foundation  and  the  2-in.  wearing 
surface   is  as   follows:    $1,174   per  square   yard. 

(3)  The  cost  of  a  completed  pavement  including  the  5-in. 
concrete  foundation  and  the  2-in.  wearing  surface  is  as  fol- 
lows:   $1,328  per  square  yard. 

Yours  very  truly. 

W.   H.   CONNELL, 
Chief  of   Bureau   of   Highways 
and  Street  Cleaning. 


Pro  Patria 

Lieut.  G.  W.  X.  Day,  editor  of  the  Contract  Record,  has 
accepted  a  commission  with  the  95th  Battalion  now  in  course 
of  formation  by  Col.  R.  K.  Barker.  Lieut.  Day.  like  many 
another  good  man   and   loyal   British    citizen,   has   not   hesi- 


needed,  the  almost  national'  character  which  the  "Contract 
Record"  has  attained  under  Lieut.  Day's  guidance  would 
amply  justify  our  confidence  that  he  and  the  men  under 
his  command  will  give  a  "British"  account  of  themselves 
in  the  battle-line.  The  members  of  the  staff  he  leaves  be- 
hind, with  his  many  friends  throughout  the  Dominion,  wish 
him  God-speed  and  "a  happy  issue."  Lieut.  Day  was  l)orn 
in   Hastings.  Sussex,  Eng. 


Personal 

Mr.  F.  P.  Adams,  city  engineer  of  Chatham,  Ont ,  has 
left  for  London,  England,  where  he  will  take  a  course  to 
qualify  for  a  captaincy. 

Mr.  C.  A.  D.  Bayley,  hitherto  Eastern  manager  of  the 
Foundation  Company  Limited,  Montreal,  has  been  appointed 
manager   for  the   Dominion  of  Canada. 

Mr.  William  Earland.  a  South  Vancouver  contractor,  is 
leaving  for  the  front  with  the  47th  Battalion.  Mr.  Earland 
already  has  six  brothers  and  two  brothers-in-law  on  active 
service.  9 

Mr.  G.  W.  Britnell.  of  Toronto,  was  presented  with  a 
purse  and  a  wrist-watch  by  his  fellow-members  on  the 
Builders'  Exchange  on  his  leaving  the  city  to  join  the  over- 
seas forces  at  Montreal  last  week. 

Engineer  West,  of  the  engineering  department  of  the 
city  of  Vancouver,  who  enlisted  for  active  service  with  the 
Sixth  F'ield  Company,  Canadian  Engineers,  some  weeks  ago, 
is  leaving  for  the  front  shortly.  He  has  been  granted  leave 
of  absence  for  an  indefinite  time  by  the  city  council.  In 
the  meantime  his  position  will  be  filled  by  Mr.  A.  R.  Clucas, 
acting   engineer. 

Mr.  L.  W.  Wynne-Roberts  has  resigned  from  the  staff 
of  the  Board  of  Highway  Commissioners,  and  is  leaving  Rc- 
gina  to  accept  a  commission  with  the  Royal  Engineers  in 
England.  Mr.  Wynne-Roberts  has  been  in  Regina  since  1912. 
and  is  well  known  in  engineering  circles.  He  is  a  member  of 
the  Regina  Engineering  Society,  and  was  secretary  of  the 
Regina  Branch  of  the  Canadian  Society  of  Civil  Engineers. 
He  is  a  son  of  R.  O.  Wynne-Roberts,  consulting  engineer. 
Toronto. 
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Lieut.  G.  W.  N.  Day 

tated  to  sacrifice  the  prominent  position  he  had  attained 
with  his  company  through  some  eight  years  of  hard  work, 
l)acked  by  ability  of  a  high  order,  at  his  country's  call. 
Indeed,   if   guarantee   other    than    his   own    personality   were 


Obituary 

Israel  L.  Longley,  a  well-known  contractor  and  builder 
of  St.  John,  N.  B.,  died  recently. 

Mr.  W.  H.  Kennedy,  a  well-known  mechanical  engineer 
of  Toronto,  died"  a  short  time  ago. 

The  death  occurred  in  Vancouver  recently  of  Mr.  Henry 
W.  Kensit,  a  civil  engineer  employed  liy  the  Canadian  Nor- 
thern   Pacific   Railway. 

Mr.  Richard  Mahoney,  an  engineer  and  contractor  oi 
Guelph,  Ont.,  died  recently.  He  had  been  closely  connected 
with  building  operations  in  Guelph  for  many  years. 

John  H.  Challoner,  a  well-known  resident  of  Kenora. 
Ont..  and  one  of  the  engineers  engaged  in  the  construction 
of  the  Hudson's  Bay  Railway,  died  recently  at  the  age  of 
sixty-seven. 

Mr.  William  Snider,  for  fifteen  years  Road  Commis- 
sioner of  Vancouver  Lsland,  died  recently.  The  late  Mr. 
Snider  constructed  many  of  the  trunk  and  municipal  road.- 
in   the  vicinities  of  Vancouver  and   Victoria. 

Lieut.  G.  Stafford  Boyle,  R.E.,  a  native  of  New  Zealand, 
but  who  at  the  time  war  was  declared  was  employed  on  the 
I.  C.  R.  engineering  stafif  at  Moncton,  N.  B.,  is  reported 
dead  from  wounds  received  in  the  Dardanelles.  The  late 
Lieut.  Boyle  enlisted  as  a  private  with  the  first  contingent, 
but  shortly  after  his  arrival  in  England  received  a  com- 
mission. 
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Mainly  Constructional 

East  and  West-  From  Coast  to  Coast 


Goiirrc  iS;  Company,"  contractors,  Montreal,  have  regis- 
tered. 

The  V'lllcncuvu  Macliine  (iiiii  < 'i,iii|i;iiiy,  (,:i  Tuipw.  Que.. 
liave  oljlained  a  charter. 

I).  Maxwell  &  Sons,  Limited,  of  St.  Marys,  t)nt..  are 
vvorUinK    full    time   on    shells. 

I'lie  .\merican  Well  Works  Company,  of  .Aurora,  111.. 
are   establishing  a  Canadian  plant  at  Chatham,  Ont. 

The  Confederation  Sand  and  Gravel  Company,  Limited. 
St.  Catharines,  Ont.,  have  obtained  a  charter. 

Four  New  Westminster,  B.  C,  firms  have  had  appor- 
tioned equally  between  them  an  order  for  150,000  shells. 

Good  progress  is  being  made  on  the  new  filtration  plant 
at  Cartiervillc,  Que.,  which  is  being  erected  at  a  cost  of 
.f  100,000. 

There  were  ninety-six  applicants  for  building  permits 
made  at  the  office  of  the  Toronto  City  Architect  the  week 
before  last. 

Tlie  building  permits  issued  by  the  town  of  Chatham. 
Ont.,  this  year  already  show  an  increase  of  $44,459  over 
those   of   1914. 

I'rom  tlie  beginning  of  the  year  up  to  the  end  of  October 
the  municii)ality  of  South  Vancouver  spent  $4:5,330  on  sewer 
construction. 

Statistics  show  that  no  fewer  than  one  hundred  and 
fifty-one  cities  and  towns  in  Canada  are  now  working  on 
orders   for  mimitions  of  war. 

The  Eclipse  Iron  Works,  Limited,  has  been  incorpor- 
ated with  a  capital  stock  of  twenty  thousand  dollars  and 
"head  office  at  Vancouver,  B.   C. 

Work  in  connection  with  the  new  water-works  scheme 
at  Markham,  Ont.,  is  now  well  under  way.  Several  hundred 
feet  of  pipe  have  been  laid  down  in  the  main  street. 

It  is  understood  that  J.  McDiarmid  &  Company,  the 
contractors  for  the  bridge  in  connection  with  the  Georgia- 
Harris  viaduct,  will  sue  the  city  of  Vancouver  for  $15,462. 

St.  Marys  (Ont.)  Cement  Company  are  working  over- 
lime,  and  Mr.  Lind.  the  manager,  states  that,  in  spite  of  the 
war,  ibis  year  has  been   the  best  in  the  history  of  the  plant. 

.\n  additional  order  for  five  thousand  shells  has  been 
awarded  to  a  Calgary  linn  whicli  has  already  turned  out 
some  of  the  lii,t>best  i;raile  niiiiiilions  of  war  produced  in 
llie    ICmpire. 

Owing  iirincipally  to  a  reduclion  iii  the  number  of  stu- 
dents due  to  enlistment,  the  Engineering  Society  of  the 
Faculty  of  .\pplied  Science  of  the  University  of  Toronto  has 
been  disorganized. 

Architect  La  Chance,  in  reporting  on  the  Adelaide  Hood- 
less  School.  Hamilton.  Ont.,  charged  that  the  work  was 
not  up  to  specifications,  and  that  the  contractors  saved 
*(;,7Sfi  in   this  way. 

The  Wcntworth  County  Council  have  deferred  action  on 
llie  by-law  to  raise  ten  thousand  dollars  for  machine  guns 
because  of  the  despatch  from  Ottawa  that  money  was  not 
re(|uired  for  this  purpose. 

The  Canadian  Steel  Corporation,  Limited,  of  Calgary. 
have  forwarded   to  Toronto  a  cheque   for   dve  thousand   dol- 


lars to  be  divided  equally  between  the  Canadian  Red  Cro*« 
and  the  Canadian  Patriotic  I-'und. 

It  is  probable  that  the  new  warehouse  at  KeKina  being 
constructed  for  The  Robert  Simpson  Company  of  Toronto  by 
Wells  Brothers  of  Chicago  will  be  completed  by  Christmas 
The  forms  are  being  constructed,  and  concrete  poured  on 
the  eighth  storey. 

C'ontrollcr  Cote  wil!  represent  Montreal  at  the  Inter- 
national Good  Roads  Congress  to  be  held  at  Worcester. 
Mass.,  on  December  14-17,  white  Mr.  U.  H.  Dandurand  will 
be  the  delegate  of  the  Automobile  Club  of  Canada,  Mon- 
treal. 

The  Ontario  Steel  Products  Company  i*  stated  to  have 
closed  a  contract  for  trench-digging  shovels  which  is  larger 
than  any  previous  contract  of  the  kind  yet  placed  in  Canada. 
They  are  already  sending  forward  consignments  weekly  t<i 
different  camps. 

-Mr.  James  Milne,  Toronto  water-works  engineer,  i«- be- 
ing "loaned"  to  the  Windsor  Water  Commission  for  a  day 
or  two  despite  the  faet  that  Commissioner  Harris  opposed 
it  on  the  grounds  that  he  would  be  taking  the  work  from  a 
consulting  engineer. 

The  Standard  Ideal  Company,  Limited,  of  Port  Hope, 
Ont ,  have  received  from  the  Shell  Committee  at  Ottawa  an 
order  for  shells  worth  over  a  quarter  of  a  million  dollars. 
.The  contract  calls  for  the  machining  and  assembling  of 
sixty-pounder  high-explosive   shells. 

Mr.  George  H.  Gooderham,  Chairman  of  the  Toronto- 
Hamilton  Highway  Commission,  announces  that  the  work  on 
the  new  roadway  will  be  completed  in  a  year's  time.  Nine 
hundred  men  are  being  employed  on  the  work,  and  they  are 
building  at  least  a  quarter  of  a  mile  a  day. 

The  Dominion  Equipment  and  Supply  Company,  Lim- 
ited, Winnipeg,  recently  sold  to  the  Winnipeg  Aqueduct 
Construction  Company  a  class  30  and  a  class  24  Bucyrus 
<lrag  line  excavator  for  use  on  the  Greater  Winnipeg  Water 
District  contract.  This  makes  a  total  of  eight  Rucyrus  drag 
lines  qn  this  work. 

The  recently  orj^aiiized  I'ort  Moody  Steel  Works.  Lim- 
ited, are  busy  cleaning  up  their  site  at  Port  Moody,  B.  C. 
and  expect  to  begin  work  on  the  construction  of  their  build- 
ings soon.  They  hope  to  be  able  to  start  business  opera- 
tions early  in  the  new  year.  The  plant  will  be  one  of  the 
most  modern  in  the  Dominion. 

The  Corbett  Foundry  and  Machine  Company.  Owen 
Sound,  Ont..  have  secured  contracts  for  shell-making  ma- 
chinery which  will  keep  their  plant  running  to  full  capacity 
for  from  six  to  nine  months.  The  orders  are  for  engine 
lathes  and  thread  millers,  both  of  which  arc  used  in  the 
manufacture  of  shrapnel  and  high-explosive  shells. 

Montreal  Stone  Specialties,  Limited,  is  the  name  of  a 
company  incorporated  recently  to  carry  on  business  a> 
(|uarry  masters  and  stone  merchants.  The  capital  stock  oi 
the  company  is  fifty  thousand  dollars,  and  the  head  office  is 
at  Montreal.  The  incorporators  include  K.  Dubuc,  Senr.. 
David  Monette.  X.  Dubuc.  Junr..  and  J.  (>.  l-ahrosse.  all  of 
Montreal. 

Quebec  is  one  of  the  cities  which  is  showing  up  well  in 
the  building  line.  For  October  the  permits  wer'  valued  at 
$200.025 — a  gain  of  $91,495.  The  permits  for  the  ten  months 
were  not  up  to  those  of  1914  in  value,  although  the  number 
was  more  than  double  that  in  the  corresponding  period  of 
last  year.  The  figures  were  $8,114,951  in  1915  against  $3.- 
:!T4.T44   in   1914. 

.\  Canadian  Overseas  Railway  Construction  Corps,  or- 
ganized by  Lieut. -Col.  F.  L.  Wanklyn.  of  the  C.  P.  R  .  will 
reinforce  the  force  which,  under  Lieut.-Col.  C.  W.  P.  Ram- 
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sey  has  been  doing  excellent  engineering  work  in  France 
and  Belgium.  Most  of  the  new  draft  of  120  men  were  in 
the  employ  of  the  C.  P.  R.  and  nearly  all  come  from  the 
West.  They  are  all  practical  railroad  construction  workers, 
and  do  not  include  any  engineers.  One  man  travelled  over 
6,000  miles  to  join.  All  the  members  are  above  the  average 
height  and  weight,  and  physically  are  an  exceptionally  fine 
body  of  men.  The  corps  is  in  charge  of  Lieut.  H.  B.  Sims, 
at  one  time  assistant  divisional  engineer  at  Vancouver. 

The  Regional  Construction  Company,  Limited,  has  been 
incorporated,  with  head  office  at  Montreal  and  a  capital 
stock  of  one  hundred  thousand  dollars.  The  new  company 
will  carry  on  business  as  contractors  and  builders  of  rail- 
ways, roads,  aqueducts,  canals,  bridges,  etc.  The  incorpor- 
ators include  C.  G.  Hebert,  A.  Laberge.  E.  H.  Godin,  and 
J.  E.  Morier,  all  of  Montreal. 

The  Confederation  Sand  and  Gravel  Company,  Limited, 
has  been  incorporated  to  deal  in  sand,  gravel,  stone  and 
ballast.  The  capital  stock  of  the  company  is  two  hundred 
thousand  dollai-s,  and  the  head  office  is  at  St.  Catharines, 
Ont.  The  incorporators  include  W.  H.  Hutchinson,  of  St. 
Catharines,  W.  B.  Russell,  of  Toronto,  and  E.  A.  Larmonth 
and  R.  A.   Pringle,  of  Ottawa. 

A  shell-manufacturing  concern  has  been  incorporated 
under  the  title  of  the  Transcona  Shell  Company,  Limited, 
with  head  office  at  Montreal.  The  company  will  also  manu- 
facture guns,  mortars,  howitzers  and  cannon  of  all  calibres, 
gun  carriages,  and  ammunition  wagons.  The  incorporators 
are  F.  G.  Bush.  G.  R.  Drennan,  M.  J.  O'Brien,  H.  W.  Jack- 
son, and  F.   B.  Common,  all  of  Montreal. 

In  connection  with  the  Panama  Canal  slide,  dredges 
have  been  removing  earth  at  the  rate  of  more  than  1,000,000 
cubic  yards  a  month — an  average  of  35,000  cubic  yards  a 
day.  The  canal  engineers  report  that  the  dredges  are  able 
to  maintain  the  channel  they  cut,  and  that  the  tendency  of 
the  canal  bottom  to  bulge  upward  gradually  is  ceasing.  It 
will  probably  be  a  month,  however,  before  the  waters  again 
meet,  and  it  is  not  expected  that  the  canal  will  be  in  a  fit 
condition  to  be  used  before  the  first  of  the  year. 

.It  is  stated  that  the  Toronto  and  Hamilton  Highway 
Commission  will  demand  from  the  Hamilton  city  council 
proof  of  the  statement  made  by  Alderman  R.  M.  Roy. 
Chairman  of  the  Works  Commission,  that  serious  mistakes 
have  been  made  and  much  money  wasted  on  the  construc- 
tion of  the  highway.  The  controversy  arose  following  an 
inspection  of  the  hi.ghway  by  Alderman  Roy  and  other  Ham- 
ilton  city  officials  last   October. 

The  Foundation  Company,  Limited,  Montreal,  are  con- 
structing a  concrete  gravity  type  dam  on  the  Lievre  River 
for  the  Electric  Reduction  Company,  Buckingham,  P.  Q.. 
from  plans  by  Mr.  John  McRae,  Ottawa.  This  replaces  the 
present  wooden  structure.  Last  winter  the  l'"oundation 
Company  put  in  stop  logs  in  connection  with  the  Reduction 
Clompany's  hydro-electric  plant,  and  the  new  dam  is  \\irt 
of  a  programme  of  contemplated  improvements. 

Mr.  Justice  Maclennan.  in  givin.g  judgment  in  suits  taken 
against  the  city  of  Montreal  liy  workmen  injured  while  in 
the  city's  employ,  has  ruled  that  workmen  employed  other- 
wise than  on  water-works  or  similar  industries  operated  for 
profit  cannot  sue  under  the  terms  of  the  Workmen's  Com- 
pensation Act.  Thus  a  man  employed  in  the  water-works, 
which  is  a  source  of  revenue  to  the  city,  could  sue  under 
the  terms  of  the  .Act.  while  a  man  working  on  repairs  could 
not. 

A  Winnipeg  paper  is  authority  for  the  statement  that 
the  Government  of  Manitoba  had  agreed  to  accept  a  sum  of 
something  like  one  million  dollars  as  restitution  from  Thomas 


Kelly  in  settlement  of  the  pending  civil  action,  but  that  the 
criminal  action  would  still  proceed.  The  Government,  it  is 
said,  hope  to  obtain  a  better  settlement  through  the  courts. 
Their  claim  is  for  about  one  and  a  quarter  million  dollars, 
this  being  the  total  of  the  extras  with  which  the  original 
Parliament  Bu9ildings  contract  was  embellished. 

Mr.  R.  A.  Penhale,  of  St.  Thomas,  speaking  at  the  tenth 
annual  convention  of  the  Ontario  Horticultural  Association 
at  Parliament  Buildings,  Toronto,  recently,  said  that  the 
roadsides  should  be  better  levelled.  This  would  add  con- 
siderably to  the  appearance  of  the  road,  and  prove  a  large 
factor  in  getting  rid  of  weeds.  In  his  report  the  Superintend- 
ent of  the  Association,  Mr.  J.  Lockie  Wilson,  stated  that  the 
year  had  been  one  of  satisfactory  progress.  Seven  new  so- 
cieties had  been  formed,  and  the  total  membership  was  now 
upwards  of  14.000. 

The  Dominion  Conservation  Commission.  (Jttawa,  in  an 
efifort  to  reduce  the  great  annual  fire  loss  in  Canada,  are 
taking  up  the  matter  of  establishing  a  general  building  liy- 
law  to  cover  all  the  provinces  and  secure  some  uniformity 
of  construction.  The  Commission  have  asked  a  number  of 
city  architects  of  the  chief  cities  of  Canada  to  give  their 
opinions  as  to  what  such  a  national  building  by-law  should 
contain.  Mr.  Pearse,  city  architect  of  Toronto,  has  sug- 
gested that  it  would  be  a  great  help  if  a'central  bureau  were 
maintained  where  municipalities  could  get  information  in  ref- 
erence to  the  fire-resisting  qualities  and  the  strength  of 
various  materials  used  in  buildings;  at  prestnt  city  depart- 
ments are  forced  to  obtain  such  information  from  fire  un- 
derwriters or  from  United  States  cities.  M.-  Pearse  is  of 
the  opinion  that,  on  account  of  differences  in  climate,  physical 
condition,  water,  supplies,  and  so  on,  it  would  be  impossible 
to  have  a  uniform  building  by-law  for  the  whole  Dominion. 

Last  week  a  large  deputation  from  Mimico  representing 
the  Mimico  Board  of  Trade  and  the  village  council  waited 
on  Commissioner  Geo.  H.  Gooderham  to  ascertain  what  the 
Toronto-Hamilton  Highway  Commission  proposed  to  do  in 
regard  to  making  the  route  of  the  highway  through  the  vil- 
lage. The  deputation  was  headed  by  President  J.  M.  Gorm- 
ley,  who  explained  that  the  residents  of  Mimico  were  dis- 
appointed at  the  suggestion  to  divert  the  highway  at  Long 
Branch  along  Queen  Street  to  the  Lake  Shore  Road  at  the 
Humber.  Mr.  Gooderham  said  that  the  reason  for  the  pro- 
posal was  the  high  land  damages  asked  by  owners  along  tht 
route  first  chosen.  As  a  result  of  the  discussion  the  follow- 
ing gentlemen  were  appointed  to  go  into  the  cost  of  land 
damages  by  meeting  property  holders  and  to  report  on  all 
other  extra  costs  on  the  Lake  Shore  Road  route:  Messrs. 
A.  B.  Ormsby,  Fred  Hall,  M.  A.  Collett.  and  Jolin  Kay.  witl> 
engineer  T.    I^owes   to  advise. 


Canadian  Trade  Gains 

l"or  September 
1914 

Imports    $36,567,572 

Exports 40,544.094 

1915 

$38,026,720 

53,715,882 

For  the  12  months  ending  Sept 
1914 

Imports $531,853,489 

Exports 468.210.010 

ember 

1915 

$417,272,203 

517.982.240 

This  is  a  gain  of  over  $100,000,000  this  year, 
against  a  loss  of  over  $60,000,000  last  year. 
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Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Berlin,  Ont. 

The  City  C'ouiicil  arc  considcritiK  tlic 
construction  of  a  concrete  pavement  on 
Queen  Street.  Work  will  start  in  the 
spring.      Engineer,   H.  Johnston. 

Cornwall,  Ont. 

The  Town  Council  are  considerinj; 
tile  construction  of  waterniain  extensions 
and  the  purchase  of  a  pump.  A  by-law 
will  be  submitted  to  the  ratepayers  on 
January  1st.  .Approximate  cost.  $25,000. 
Clerk,  J.  G.   Harkness. 

London,  Ont. 

The  City  Council  have  authorized  the 
construction  of  cement  sidewalks  on 
h'Kcrton  Street  S.,  a  IS-inch  tile  sewer 
on  Dundas  Street  and  an  8-inch  sewer 
on  Adelaide  Street.  Work  will  start 
shortly.     EuRincer,   H.   A.   Brazier. 

Princeville,  Que. 

The  Town  Council  contemplate  the 
erection  of  a  pump  station  and  the  pur- 
chase of  4-inch  and  (>-inch  cast  iron  pipe, 
valves,  pumps  and  hydrants. 

Sombra  Township,   Ont. 

The  Townshij)  Council  contemplate  the 
construction  of  a  number  of  drains.  Par- 
ticulars from  W.  A.  Scott,  Wilkesport 
Ont. 

St.  Hyacinthe,  Que. 

The  City  Council  will  receive  tenders 
until  noon,  January  11th,  for  excavation, 
concrete  work,  superstructure  and  mech- 
anical eiiuipnient  required  in  the  con- 
struction of  a  filtration  jilant  with  a 
cajiacity  of  3,000.000  gallons  a  day.  Plans 
and  specifications  with  the  Engineer,  H. 
Cadieux,  and  at  the  office  of  MacLean 
Daily  Reports,  Ltd.,  25  Charlotte  Street, 
Toronto.     Estimated   cost,   $75,000. 

St.  John,  N.B. 

Work  by  day  labor  has  been  started 
on  extensions  to  the  water  and  sewage 
systems  on  Portland  Place.  C^mstruc- 
lion  is  supervised  by  City  Engineer  Wil- 
liam Murdock.    .Approximate  cost.  $4,000. 

Toronto,   Ont. 

The  Board  of  Control  will  receive  ten- 
ders until  December  7th  for  a  quantity 
of  sewer  construction.  Plans  at  Room 
II,    Department    of    Works,    City    Hall. 

The  following  work  has  been  recom- 
memled  by  Commissioner  R.  C.  Harris: 
asphalt  pavements,  $12(>.S0O;  asphaltic 
concrete  pavements,  $4,40():  brick  block 
pavements,  $12.5(i0:  sanitary  sewers. 
$i:!,()00;   storm   sewers.   $t:{.."i00. 

CONTRACTS  AWARDED 

Berlin,  Ont. 

The  following  contracts  for  pumping 
machinery,  etc.,  have  been  let  by  the 
City  Council:— pumping  machinery,  Can- 
;idian  .Mlis-Chalnurs.  Ltd.,  King  Street 
\Y..  Toronto,  .$4,4'.»2:  piping.  Gartshorc- 
Thompson    Pipe    &    Foundry    Company. 


Sluarl  Street  VV.,  Hamilton.  $7,074; 
valves,  Kerr  Engine  Company,  Walker 
Road,   Walkerville. 

Cartierville,  Que. 

In  connection  with  the  filtration  plant 
now  being  constructed  for  the  Town 
Council,  the  contract  for  asbcstoslatc 
roofing  has  been  let  to  the  Asbestos 
Manufacturing  C"ompany,  Ltd.,  511  St. 
Catherine  Street  W.,  Montreal. 

Grantham  Township,  Ont. 

The  Township  Council  have  let  the 
contract  for  the  construction  of  tile 
drains  to  A.  R.  Deconza  &  Son,  9  On- 
tario Street.  Council  will  furnish  ma- 
terial. 

Hamilton,  Ont. 

The  City  Council  have  let  contracts 
for  the  construction  of  sewers  to  J.  J. 
Armstrong,  IHi  Burris  Street,  for  Bar- 
ton, Brock  and  Britannia  Streets,  and  to 
S.  C^heesenian,  fi44  King  Street  W.,  for 
King  and   Roxhorough  Streets. 


Railroads,  Bridges  and  Wharves 

Chatham  Township,   Ont. 

Bulk  or  separate  ten<lers  on  the  con- 
struction of  fourteen  steel  and  concrete 
bridges  over  the  Big  Creek  Drain  will 
be  received  until  November  27th  by 
W.  H.  Wickens.  Skane  Block.  Chatham. 
Engineers,  McCubbin  &  McCicorgc.  136 
King  Street,  Chatham. 

London,  Ont. 

The  City  Council  have  decided  to  lay 
a  new  floor  on  the  Blackfriars  Bridge  and 
repair  the  flooring  of  the  King  Street 
Bridge.     Engineer,  H.  A.  Brazier, 

The  London  &  Port  Stanley  Railway 
Board  arc  considering  the  construction 
of  three  new  switches  and  the  extension 
of  the  railway  three  blocks  west  of  the 
present  terminus.  Manager.  J.  Callag- 
han. 

McNab  Township,  Ont. 

The  Township  C'lerk.  John  McCJregor. 
R.  R.  No.  1,  Renfrew,  will  receive  ten- 
ders until  6  p.m.,  December  14th,  for  the 
construction  of  a  wooden  bridge  over 
Waba  Creek.  Specifications  at  oftices  of 
the  Clerk  and  of  R.  M.  Stewart,  Bracside. 
and  at   the  Post  Office.  Waba. 

Midland,  Ont. 

James  Playfair  &  Company  have  de- 
cided to  rebuild  their  dock  in  the  spring. 
Cedar  and  pine  lumber  will  be  required. 

Vancouver,  B.C. 

The  \.  W.  Creelman  Company.  1C51 
Laurier  .Vvenne.  \'ancouver,  are  receiv- 
ing tenders  on  the  sand,  gravel,  cement 
and  iron  required  in  the  construction  of 
the  sea  wall  at  False  Creek. 


Public  Buildings,  Churches 
and  Schools 

Berlin,  Ont. 
Tenders  will  be  received  until  4  p.m.. 


Decend)er  :ird.  by  the  Deparimml  of 
Public  Works.  Ottawa,  for  the  installa- 
tion of  electric  wiring  and  fittings  at  the 
Post  OfTicc.  Plans  and  specifications 
with  Thomas  A.  Hastings.  Postal  .Sta- 
tion F,  Toronto,  at  the  Post  Office,  Ber- 
lin, and  at  the  Department.  Specifica- 
tions only  at  oflficc  of  MacLean  Daily 
Reports.  Limited,  25  Charlotte  Street. 
Ttironto. 

Briercrest,  Sask. 

The  Trustees  of  School  District  No. 
:)47!»  have  been  authorized  to  borrow 
$6,000  for  the  erection  and  equipment  of 
a  school.  Treasurer,  R.  J.  S.  Gilroy. 
Briercrest. 

Dunblane,  Sask. 

Permission  has  been  granted  to  the 
Trustees  of  School  District  No.  :i465  to 
borrow  $;i.000  for  the  erection  and  equip- 
ment of  a  school.  Treasurer.  G.  H.  Ho- 
garth,  Dunblane. 

Freeport,  Ont. 

The  Waterloo  County  Council  have 
purchased  a  site  on  the  Preston-Berlin 
Road  for  the  erection  of  a  House  of 
Refuge.  Type  of  buildings  not  yet  de- 
termined.    Clerk.  H.  J.  Bowman.  Berlin. 

Ingersoll,  Ont. 

.\  by-law  providing  for  the  erection 
of  a  school  on  Thames  Street  will  be 
submitted  to  the  ratepayers  on  January 
3rd.  Approximate  cost,  $70,000.  Town 
Clerk.  W.  R.  Smith. 

Louisburg,   C.B. 

Tenders  are  now  being  received  for 
the  heating  and  plumbing  required  at 
the  school  now  in  course  of  erection  for 
the  Town  Council.  Chairman  of  th< 
School  Board.  W.  E.  Mc.Mpine. 

Motherwell,  Ont. 

George  Thompson.  Chairman  of  the 
School  Board,  or  W.  \V.  Rogers.  Secre- 
tary, will  receive  bulk  or  separate  ten- 
ders for  all  trades  required  in  the  erec- 
tion of  a  school.  Plans  and  specifica- 
tions at  Eizerman's  Planing  Mill.  Mit- 
chell, and  with  John  Murray,  Mother- 
well.    Closing  date,   noon,   January    1st. 

Orillia,  Ont. 

The  by-law  to  provide  $50,000  for  the 
erection  of  Municipal  Buildings  has  been 
defeated. 

Peace   River  Crossing,   Sask. 

Permission  has  been  granted  to  the 
Trustees  of  School  District  No.  2526  to 
borrow  $7,500  for  the  construction  and 
furnishing  of  a  school.  Secretary.  H.  A. 
George.   Peace   River  Crossing. 

Portage  la  Prairie,  Man. 

The  Department  of  Public  Works.  Ot- 
tawa, will  receive  tenders  until  4  p.m.. 
December  7th.  for  the  installation  of 
electric  wiring  and  fittings  at  the  Pub- 
lic Building,  Plans  and  specifications 
with  the  Caretaker.  Public  Building. 
Portage  la  Prairie.  H.  H.  Matthews,  .\r- 
chitect,   Winnipeg,  and  at  the  office  of 
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the  Chief  Architect,  Ottawa.  Specifica- 
tions only  at  office  of  MacLean  Daily 
Reports,  Limited,  25  Charlotte  Street, 
Toronto. 

Stanger,  Sask. 

The  Trustees  of  the  Divide  School  Dis- 
trict No.  3209  have  been  empowered  to 
borrow  .$5,000  for  the  erection  and  equip- 
ment of  a  school.  Secretary.  George 
Carter,   Stanger. 

St.  John,  N.B. 

Work  by  day  labor  has  been  started 
on  the  erection  of  a  gymnasium  in  con- 
nection with  the  Roman  Catholic  Church 
on  Cliff  Street.  Construction  is  super- 
vised by  John  Flood,  Duke  Street.  Brick 
construction,  felt  and  gravel  roofing. 
Architect,  R.  A.  Frechet,  30  Bonnacord 
Street,   Moncton. 

Toronto,  Ont. 

The  Board  of  Education  will  receive 
tenders  until  November  26th  for  venti- 
lating fans,  iron  fence,  ash  hoist,  local 
telephones,  art  glass,  bronze  tablet  and 
steam  fittings  at  various  schools.  Speci- 
fications at  office  of  the  Superintendent 
of   Buildings,    City    Hall. 

CONTRACTS  AWARDED 

Hamilton,  Ont.     • 

The  contract  for  the  installation  of 
|)lumbing,  gasfitting,  etc.,  at  the  City 
Hospital.  Barton  Street,  has  been  award- 
ed by  the  City  Council  to  Adam  Clark, 
7  Main  Street  West. 

Montreal  West,  Que. 

The  general  contract  for  the  erection 
of  a  Sunday  School  for  the  Montreal 
West  Methodist  Church,  Brock  Avenue 
N.,  has  been  let  to  D.  F.  Deslauriers,  343 
Richelieu  Street.  Approximate  cost, 
$3,000. 

Port  Colborne,  Ont. 

The  contract  for  electrical  work  re- 
quired at  the  school  now  in  course  of 
erection  has  been  let  by  the  Public 
School  Board  to  George  Reid  &  Com- 
pany, 90  Main  Street  E.,  Welland. 

Rothesay,  N.B. 

The  contract  for  electrical  work  at  the 
school  now  in  course  of  erection  has 
been  let  by  the  Consolidated  School 
Board  to  the  Vaughan  Electrical  Com- 
pany, Germain  Street,  St.  John. 


Business  Buildings  and  Indus- 
trial Plants 

Acton,  Ont. 

D.  A.  Henderson  has  decided  to  re- 
build his  sawmill,  which  was  recently 
destroyed   by   fire.      Loss,   $4,000. 

Eustis,  Que. 

.'\11  work  required  on  the  buildings 
which  are  being  erected  for  the  Eustis 
Mining  Company  will  be  done  by  the 
general  contractors,  Loomis  Lakin  Ltd., 
St.  Gabriel  Street,  Sherbrooke. 

Forest,  Ont. 

W.  B.  McCalium,  Pickering  Farm,  is 
about   to   erect   frame   poultry   buildings. 

Leamington,    Ont. 

S.  G.  Morse  is  considering  the  erection 
of  a  warehouse  to  cost  about  $35,000. 
Plans  will   be   prepared   shortly. 

Listowel,  Ont. 

Nathan   Calder  is  about  to  commence 


the  erection  of  a  planing  mill,  estimated 
to  cost  $5,000.  White  brick  construc- 
tion,   felt   and    gravel   roofing. 

Merlin,  Ont. 

A.  Gosnell  has  started  work  on  the 
erection  of  a  warehouse,  estimated  to 
cost  $5,000.  Concrete  block  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing. 

Montreal,  Que. 

A.  Proulx.  1807  Masson  Street,  has 
commenced  the  erection  of  a  store  and 
two  flats,  estimated  to  cost  $3,000.  Brick 
construction,    felt    and    gravel    roofing. 

A.  F.  Byers  &  Company,  340  University 
-Street,  have  started  work  on  alterations 
to  the  warehouse  of  the  Carter  White 
Lead  Company,  91  Delorimier  Street. 
Brick  construction,  felt  and  gravel  roof- 
ing.    Estimated  cost,  $5,000. 

J.  O.  Legault.  364  Beaubien  Street,  has 
commenced  the  construction  of  a  store 
front  and  other  improvements  at  the 
premises  at  2576-2578  St.  Hubert  Street. 
Brick  construction,   concrete   foundation. 

A.  Millette.  189  Christophe  Columb 
Street,  has  commenced  the  erection  of 
a  store  and  residence,  estimated  to  cost 
$6,000.  Brick  construction,  concrete 
foundation,   felt  and   gravel   roofing. 

Muncey,  Ont. 

James  R.  Price  intends  to  rebuild  his 
two  barns  next  May. 

Pembroke,  Ont. 

J.  E.  Whelan  is  considering  rebuild- 
ing his  business  block,  which  was  recent- 
ly destroyed  by  fire.  Work  will  probably 
start    next    spring.      Brick    construction. 

Phone  Hill,  Sask. 

The  Canadian  Northern  Railway  Com- 
l)any,  Winnipeg,  propose  te  build  a  sta- 
tion this  fall.  Purchasing  Agent,  E. 
I^angham,    Winnipeg. 

Port  McNicoU,  Ont. 

The  Canadian  Pacific  Railway  (Steam- 
ship Department).  Montreal,  have  ac- 
quired the  hotel  and  are  making  im- 
provements and  decorating  the  premises. 
Superintendent  of  work,  J.  S.  Byron, 
Port  McNicoll. 

Putnam,  Ont. 

R.  Clifford  is  considering  the  erection 
of  fireproof  barns  to  replace  those  des- 
troyed by  fire.     Approximate  cost.  $3,000. 

Salmon  River,   N.B. 

The  Pejepscot  Lumber  Company  have 
decided  to  rebuild  their  sawmill  next 
year.  A  temporary  mill  may  be  erected 
this   winter. 

St.  Hyacinthe,  Que. 

Work  is  progressing  on  the  erection 
of  a  picture  theatre  for  N.  D.  Bouchard, 
St.  Hyacinthe.  All  work  is  being  done 
by    owner. 

St.  Thomas,  Ont. 

Henry  Freeman  has  decided  lo  rebuild 
his  barns  in  the  spring. 

Toronto,  Ont. 

The  Willys-Overland  Ltd..  arc  con- 
sidering the  erection  of  factory  buildings 
on  the  Weston  Road,  near  the  premises 
of  the  Russell  Motor  Car  Company. 
Vice-president,    Thomas   A.    Russell. 

CONTRACTS  AWARDED 

Berlin,   Ont. 

In   connection  with   the   factory   which 


is  being  built  on  Cedar  Street  for  Met- 
calfe Bros.  &  Company,  King  Street,  the 
contract  for  roofing  has  been  let  to  J.  M. 
Rabb,  care  of  Cowan  Bros.,  200  Victoria 
Street.     Heating  and   plumbing  not   let. 

The  contract  for  painting  in  connection 
with  the  factory  which  is  being  built 
for  Armstrong  &  Inrig  has  been  let  to 
Arthur  Strome,  64  Schneider  Avenue. 

Cobourg,   Ont. 

In  connection  with  the  garage  which 
is  being  built  for  Sparling  &  Reeson,  the 
contract  for  structural  iron  has  been  let 
lo  Canadian  Allis-Chalmers,  Ltd..  212 
King  Street  W.,  Toronto,  the  plumbing 
and  heating  to  A.  R.  Dundas.  Division 
.Street,  and  carpentry  to  Henderson 
Bros.,  First  Street. 

Fort  William,  Ont. 

Work  has  been  started  on  the  construc- 
tion of  a  coal  storage  building  for  the 
Fort  William  Coal  Dock  Company.  Mis- 
sion Street.  The  contract  for  excavation 
and  foundations  has  been  let  to  the 
Thunder  Bay  Harbour  Improvement 
Company,  27  Cumberland  Street.  Port 
-\rthur.  Steel  frame  construction,  con- 
crete foundation,  corrugated  iron  roof- 
ing.    Approximate  cost,  $100,000. 

Hamilton,  Ont. 

In  connection  with  the  hotel  in  course 
of  erection  on  King  Street  E.  for  the 
United  Hotel  Company,  the  contract  for 
weather  strip  has  been  let  to  Kent-Garvin 
&  Company,  Catherine  Street  N.  Paint 
ing  not  yet  awarded. 

The  general,  masonry,  carpentry  and 
steel  work  contracts  for  the  erection  of 
an  addition  to  the  factory  of  the  Tall- 
man  Brass  Company.  Wilson  Street,  have 
been  awarded  to  W.  H.  Coop&r,  Clyde 
Building.  Brick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Ap- 
proximate  cost,  $15,000. 

Montreal,  Que. 

Work  has  been  started  on  alterations 
to  the  store  and  residence  of  Joseph 
Laporte,  505  Demontigny  Street.  Gen- 
eral contractors,  Lacroix  &  Vezeau,  491 
Demontigny  Street.  Brick  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing.     Approximate   cost.   $3,500. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  an  addition  to  the  premises  of  the 
Capital  Wire  Cloth  Manufacturing  Com- 
pany, Armstrong  Street,  has  been  award- 
ed to  D.  Cuthbertson,  706  Echo  Drive. 
Brick  construction,  concrete  foundation, 
corrugated  iron  roofing. 

The  Department  of  Public  Works. 
Ottawa,  have  let  the  general  contract 
for  the  erection  of  a  cereals  building  at 
the  Experimental  Farm  to  T.  H.  Cath- 
cart  and  E.  Webster,  9  Melrose  Avenue. 

The  contract  for  brick  work  in  con- 
nection with  the  stores  in  course  of  erec- 
tion for  Graham  Bros.,  205  Laurier  Ave- 
nue, has  been  awarded  to  Robert  Bolin, 
Bell  .Street.  Prices  are  being  received 
for  plastering,  painting,  heating,  plumb- 
ing and   wiring. 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a  warehouse  and  residence  on  Queen 
Street  for  E.  Falardeau.  143  Dorchester 
Street.  The  general,  masonry  and  car- 
pentry contracts  have  been  let  to  Jin- 
chercau  &  Lamonde,  Richardson  Street. 
Brick     and     frame     construction,     stone 
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finiiulation,  fell  and  gravel  roofing.     Ap- 
proxiniatf  cost,   $0,000. 

Renfrew,  Ont. 

<;.  li.  Mitcliell,  Jacobs  Building,  Mont- 
real, has  coniniencfd  the  erection  of  a 
factory  for  Knergitc  ICxplosives  ("oiii- 
paiiy,  Ltd.,  Power  BuildinR,  H.'i  Craig 
Street    West.    Montreal. 

The  O'Brien  Munitions  Limited  have 
lot  the  contract  for  the  snpply  of  liO.OOO 
feet  of  asbestos  wall  board  in  connection 
with  their  plant  to  the  Asbestos  Mann- 
facturing  Company,  Limited.  511  St. 
Catherine   Street    VV.,    Montreal. 

Sherbrooke,  Que. 

In  connection  with  the  premises  which 
are  being  erected  on  Wellington  Street 
for  the  Merchants  Bank.  Montreal,  the 
contract  for  beating  and  jjliimbing  has 
l)een  let  to  ICrnest  Conley,  (i  .Mexander 
Street,  and  the  electrical  work  to  Codere. 
Fils  &  Company,  Ifil   Wellington  Street. 

St.  John,  N.B. 

The  contract  for  electrical  work  in 
connection  with  the  remodelling  of  the 
premises  of  La  Provincial  Bank,  Char- 
lotte Street,  has  been  awarded  to  Frank 
K.   Jones,    Prince   William    Street. 

Toronto,  Ont. 

Work  has  been  started  on  the  erection 
of  a  garage  on  Mclginul  Road  for  R. 
Connable.  22S  Balmoral  Avenue.  The 
masonry  contract  has  been  let  to 
Witchall  &  Son.  150  St.  Helens  Avenue. 
Brick  construction,  concrete  foundation, 
tile  roofing.     Approximate  cost,  $5,000. 

In  connection  with  the  conversion  of 
premises  at  75  Queen  Street  W.  into  a 
theatre  for  Major  B.  Thompson,  143 
Crescent  Road,  the  contract  for  plaster- 
ing has  been  awarded  to  A.  E.  Chamber- 
lain, ion  Augusta  ,'\venue.  and  the  plumb- 
ing to  L.   Palter,  021   College  Street. 

Work  has  been  started  on  the  erection 
of  an  addition  to  the  premises  of  Cutten 
iV  Foster.  .'i02  Church  Street.  The  con- 
tract for  masonry  has  been  let  to  Brown 
S,'  I^ove,  40  Price  Street,  and  the  car- 
pentry to  T.  F.  Robertson.  4:t8  Delaware 
Avenue.  Brick  construction,  tar  and 
gravel    roofing,      b-stimated   cost,    $5,000. 

Vancouver,  B.C. 

The  contract  for  electrical  work  at  the 
bank  vault  building  in  course  of  erection 
on  (irandvicw  .\venue  for  the  Canadian 
Bank  of  Commerce.  Toronto,  has  been 
lot  to  the  NcPage  McKenny  Company. 
Standard  Bank  Building.  Tenders  will 
shortly  be  called  for  painting. 

Windsor,  Ont. 

The  general  contract  for  remodelling 
stores  on  ()\ullelte  .Avenue  for  Walter 
T.  Bartlet.  Davie  Buibling.  has  been 
awarded  to  Wells  &  Gray,  Ltd..  Manning 
Hinise   Block.      Estimated  cost.  $5,000. 

Work  is  progressing  on  alterations  and 
improvements  at  premises  on  Sandwich 
Street  W.  for  the  Canadian  Pacific  Rail- 
way Company.  General  contractor,  Wil- 
liam Walker,  4:{  Jeanette  .\venue.  .\p- 
proxinuito  cost,  $:i,20(). 


Residences 


Dartmouth.  N.  S. 

rhoo<lora  (ierrard  is  about  to  erect  a 
residence  on  Prince  Albert  Road,  at  an 
ap|)roximate  cost  of  .$;t.000.  Smaller 
trades  may  be  let. 

The    Victor   Wo.id    Works.   Ltd..    Park 


Road,  Amherst,  are  building  ten  resi- 
dences on  Stairs  Street,  estimated  to 
cost  $25,000.  Owners  arc  doin^;  all 
work.     Frame  construction. 

London,  Ont. 

Harry  i  layman,  491  Ontario  Street, 
has  prepared  plans  for  a  residence,  esti- 
mated to  cost  $4,000.  Red  i)ressed  brick 
construction,  concrete  foundation,  slate 
roofing.  Work  will  start  as  soon  as  pos- 
sible. 

Montreal,  Que. 

J.  C.  Rancourt,  115  Melrose  .Street,  has 
commenced  the  erection  .of  a  residence 
on  Old  Orchard  Street.  Contracts  will 
be  let  for  brick  work,  rooting,  plaster- 
ing, heating,  plumbing  and  electrical 
work.     Approximate  cost,  $0,000. 

J.  C.  Frenette,  .'i24  Breboeuf  Street,  is 
building  five  Hats  on  l'"abre  Street.  Brick 
construction,  felt  and  gravel  roofing.  Ai)- 
proximate  cost.  $:i,K00. 

Work  has  been  starte<l  by  E.  Benoit, 
2008  St.  Hubert  Street,  on  the  erection 
of  five  fiats,  estimated  to  cost  $0,00(1. 
Brick  construction,  concrete  foundation, 
felt   and   gravel   roofing. 

Montreal  West,  Que. 

Keid.  McGregor  &  Reid.  5i:!  Drum- 
mond  Building.  Montreal,  are  receiving 
tenders  on  roofing,  painting,  glazing. 
heating,  plumbing  anil  electrical  ■  work 
recpiircd  at  a  residence  in  course  of  erec- 
tion on   Brock  Avenue  W. 

Ottawa,  Ont. 

B.  .\.  Grison.  21  Fentiman  Avenue,  is 
considering  the  erection  of  a  residence 
on  Belmont  Street,  estimated  to  cost 
.$.'), 500.  Stucco  and  brick  veneer  con- 
struction, concrete  foundation,  shingle 
roofing. 

Work  has  been  started  by  B.  A. 
Grison,  21  Fentiman  .Avenue,  on  the 
erection  of  a  residence  on  Fentiman 
.\venue.  Stucco  and  brick  veneer  con- 
struction, concrete  foundation,  shingle 
roofing.  Smaller  trades  will  be  let.  Es- 
timated cost,  $4,000. 

Walter  Fryer,  5  Glen  .\venue,  is  about 
to  start  work  on  the  erection  of  a  resi- 
dence on  Roslyn  Street,  estimated  to 
cost  $4,500.  Contracts  will  probably  be 
let  for  plastering,  painting,  heating, 
|)lumbing  and  electrical  work.  Double 
brick  veneer  construction,  stone  founda- 
tion,  shingle   roofing. 

Outremont,  Que. 

O.  Gourre  &  C'ompany.  116a  St.  .\ndrc 
Street,  have  commenced  the  erection  of 
two  residences  on  Rockland  .Avenue,  es- 
timated to  cost  $12,000.  Brick  construc- 
tion, stone  foundation,  felt  and  gravel 
roofing. 

John  Mallette.  1800  St.  Denis  Street, 
has  commenced  the  erection  of  three 
flats  on  Outremont  .Avenue.  Brick  con- 
struction, felt  and  gravel  roofing.  Esti- 
mated cost.  $8,000. 

Quebec,  Que. 

Cleophas  Hamann.  ".(15  St.  Bernard  St., 
is  receiving  quotations  on  all  materials 
yet  required  at  the  residence  which  he 
is  building  on   St.   Raphael   Street. 

Work  has  been  started  by  L.  A.  Robi- 
taille,  10:iT  St.  Valier  Street,  on  the  erec- 
tion of  a  residence,  estimated  to  cost 
$5,000.  Brick  and  stone  construction, 
concrete  block  foundation,  felt  and  gra- 
vel roofing. 

The  Battlefields  Commission,  2  Cook 
Street,  have  commenced  the  erection  of 


a  residence  on  Laurier  .Avenue.  Stone 
construction,  concrete  foundation,  metal 
and  asbestos  roofing.  .Approximate  cost. 
$.5,000. 

Work  has  been  started  by  Chrysantc 
Jobin,  198  Lock  well  Street,  on  the  erec- 
tion of  a  residence  on  Cartier  Avenue, 
estimated  to  cost  $10,000.  Brick  con- 
struction, stone  foundation,  felt  and  gra- 
vel  roofing. 

.A.  Fackncy,  107  St.  Joachim  Street. 
lias  started  work  on  the  erection  of  a 
residence  on  Aberdeen  Street.  Brick 
construction,  concrete  foundation,  fell 
and  gravel  roofing.  .Approximate  co>t. 
$7,000 

Sarnia,  Ont. 

Postmaster  J.  P.  Dawson  has  pur- 
chased a  site  on  Julia  Strcci  for  the  erec- 
tion of  a  residence.  Estimated  cost. 
$.(,000. 

Norman  Bie,  455  Devinc  Street,  has 
commenced  the  erection  of  a  residence 
ou  Proctor  Street.  Smaller  trades  may 
be  let.  Frame  construction,  concrete 
foundation,  shingle  roofing.  .Approxi 
mate  cost,  $3,000. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

The  general,  carpentry  and  roofing 
contracts  for  the  erection  of  a  residence 
on  Leinster  Avenue  for  Mrs.  M.  .A.  Sin- 
clair, 139  Hunter  Street  E.,  have  been 
let  to  Samuel  Easter,  25  FairJcigh  .Ave- 
nue, and  the  masonry  to  W.  Theaker. 
Dundurn  Street  S.  Brick  construction, 
stone  foundation,  shingle  roofing.  .Ap- 
proximate  cost,   $3,500. 

Montreal,  Qiie. 

Work  has  been  started  by  D.  Peloquin, 
447  Old  Orchard  Street,  on  the  erection 
of  two  flats  on  Marlowe  Street  for  W. 
D.  Boa,  552  Melrose  Street.  Brick  con- 
struction, felt  and  gravel  roofing.  Esti- 
mated cost,  $5,000. 

J.  Pilon.  2044  Bordeaux  Street.  Iia.-. 
commenced  the  erection  of  a  residence 
at  1090  Delorimier  Street  for  J.  B.  .\. 
.Aubry.  Contractor  is  receiving  tenders 
on  supplies  and  smaller  trades.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  Estimated  cost, 
$4,000. 

The  contract  for  heating  an<l  plumbing 
at  the  residence  which  is  being  built  on 
Durocher  Street  for  Victor  Guertin.  31 
Sherbrooke  Street  W.,  has  been  let  to  J. 
St.  .Amand,  109  Laurier  .Avenue  W. 

L.  \  illani,  1173  Boyer  Street,  is  build- 
ing a  number  of  flats  on  Clarke  Street 
for  Mrs.  A.  Villani,  1173  Boyer  Street. 
Brick  construction,  felt  and  gravel  rdoi- 
ing.     Estimated  cost,  $7,000. 

George  Tetrault.  376  Darling  Street,  is 
building  five  flats  on  Beaujeu  Street  for 
C.  Ouellette  &  Company,  556  Chambly 
Street.  Estimated  cost.  $3,000.  Brck 
construction,  felt  and  gravel  roofing. 

The  general  contract  for  the  erection 
of  a  residence  on  Cartier  Street  for  the 
Trustees  of  St.  John  Berchmans  has  been 
awarded  to  T.  Belangcr.  Valleyfield.  Que. 
.Approximate  cost,  $24,000. 

W.  H.  Taylor.  2310.  Gouin  Boulevard, 
has  let  the  general  contract  for  the  erec- 
tion of  two  flats  to  Brook  &  Weir.  6234 
Peloquin  .Avenue.  Brick  construction, 
felt  and  gravel  roofing.  Estimated  cost. 
$4.5t)0. 

Work  has  been  started  on  the  erection 
of  two  flats  on  Marlowe  Street  for  Panel 
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Raymond,  City  Hall,  Westmount.  The 
preneral  contract  has  been  let  to  Anglin's 
Ltd.,  65  Victoria  Street,  the  rooting  to 
Campbell,  Gilday  &  Company,  Ltd.,  79:i 
St.  Paul  Street  W..  and  the  electrical 
work  to  Electric  Repair  &  Contracting 
Company,  Ltd,  317  Craig  Street  W.  Ap- 
proximate   cost,   $11,000. 

Montreal  West,  Que. 

The  Montreal  West  Realty  &  Con- 
tracting Company,  ;J47  Westminster  Ave- 
nue, are  building  a  residence  on  Ballan- 
tyne  Street  X.  for  M.  Lombardi  &  Com- 
pany, 345  Westminster  Avenue.  Ap-  . 
proximate   cost,   $4,700. 

W.  H.  Payne  &  Company,  (13  West- 
minster Avenue,  are  building  a  resi- 
dence on  Westminster  Avenue  N.  for  G. 
H.  Horsfall,  35  Ballantyne  Street  N. 
Brick  construction,  concrete  foundation, 
asbestos  rooting.  Approximate  cost, 
$7,500. 

Mount  Dennis,  Ont. 

In  connection  with  the  residence  which 
is  being  erected  on  Rutherford  Avenue 
by  the  Baskerville  Building  Company, 
the  contract  for  masonry  has  been  let 
to  Smith  Bros.,  c/o  the  owners,  and  the 
carpentry  to  N.  Honsberger,  Mount 
Dennis. 

Niagara  Falls,  Ont. 

The  contract  for  heatmg  at  the  resi- 
dence in  course  of  erection  for  Clark 
Bradley,  83  St.  Clair  Avenue,  has  been 
awarded  to  William  Crawford,  Buckley 
Avenue,  the  plumbing  to  G.  H.  Edwards. 
21  St.  Clair  Avenue,  and  the  electrical 
work  to  Carter  Electric  Company.  Erie 
.'Vvenue. 

In  connection  with  the  residence  which 
has  been  erected  on  Hiram  Street  by 
Leonard  Price,  38  Monroe  Park,  for  E. 
R.  Dewart,  Manager  of  the  Royal  Bank, 
Erie  Avenue,  the  contract  for  carpentry 
has  been  let  to  E.  Robertson,  c/o  owner, 
the  heating  and  plumbing  to  Cole  &  Mc- 
Murray,  Park  Street,  and  the  electrical 
work  to  Niagara  Electric  Company,  Nia- 
gara Falls  Centre. 

Ottawa,  Ont. 

The  general  contract  for  tlie  erection 
of  a  residence  on  Cambridge  Street  and 
another  on  Aylmer  Avenue  for  Mrs.  M. 
Green,  131  Cambridge  Street,  has  1)een 
let  to  C.  S.  Green,  121  Cambridge  Street. 
Brick  veneer  construction,  concrete 
foundation,  shingle  roofing.  Estimated 
total  cost,  $6,500. 

The  contract  for  heating  and  plumbing 
at  the  residence  erected  on  Frank  Street 
by  T.  J  Somerville,  38  Waverley  Street, 
has  been  let  to  E.  Williams,  173  Glenora 
Street. 

The  contract  for  painting  in  connec- 
tion with  the  residence  which  is  being 
build  on  Fairbairn  Street  l)y  the  Oak- 
land Land  Company,  Ltd.,  1111  Bank  St.. 
has  been  awarded  to  Robert  Reoch,  2(14 
Cooper   Street. 

Quebec,  Que. 

In  connection  with  the  residence  in 
course  of  erection  on  Seventh  Street  for 
(leorge  Langlois.  KU  Third  Street,  the 
carpentry  contract  has  been  let  to  Ulric 
Cote,   125   Second  Avenue,   Limoilou. 

The  general  contract  for  the  erection 
of  a  residence  for  Aime  Roy,  127  Com- 
missioners Street,  has  been  awarded  to 
Delphe  Maranda,  85  St.  Agnes  Street, 
and  work  has  been  started.  Brick  and 
frame  construction,  concrete  foundation. 


felt   and   gravel    roofing.        Approximate 
cost,  ,$4,000. 

E.  Breton,  75  Latourelle  Street,  has 
started  work  on  the  erection  of  a  resi- 
dence on  St.  Olivier  Street  for  J.  La- 
perriere,  15  Ste.  Marie  Street.  Estimated 
cost,  $4,000. 

In  connection  with  the  residence  which 
is  being  built  on  Cartier  Avenue  by  La- 
voie  &  Frere,  56  Jeanne  d'Arc  Street,  the 
contract  for  roofing,  heating,  plumbing 
and  electrical  work  has  been  let  to  P. 
Paradis,  336  d'Aguillon   Street. 

East  &  Masson,  62  St.  Nazaire  Street, 
have  let  the  following  contracts  in  con- 
nection with  the  residence  which  they 
are  building  on  Aberdeen  Street: — plas- 
tering, P.  Tardif,  360  Napoleon  Street: 
painting,  Pelchat  &  Aubin,  183  Bayard 
Street;  roofing,  heating,  plumbing  and 
electrical  work,  J.  E.  Rouillard.  30  Mai- 
sonneuve  Avenue. 

The  contract  for  masonry  and  plaster- 
ing in  connection  with  the  residence 
which  is  being  built  on  Cartier  Avenue 
by  Pierre  Savard.  246  St.  Oliver  Street, 
has  been  let  to  A  P.  A.  Poulin,  144  La- 
tourelle Street.  Roofing,  heating,  plumb- 
ing and  electrical  work  not  yet  awarded. 
Carpentry  by  owner. 

The  general,  masonry  and  carpentry 
contracts  for  the  erection  of  a  residence 
on  Maisonneuvc  .Avenue  for  C.  E.  Ber- 
nier.  54  Clair  Fontaine  Street,  have  been 
let  to  Poudrier  &  Boulet.  St.  Francois 
D'Assise  Street.  Other  trades  not  yet 
let.  Frame  and  brick  construction,  stone 
foundation,  felt  and  gravel  roofing,  .^p- 
proximate   cost,   ^5,000. 

In  connection  with  the  residence  built 
on  Lockwell  Street  by  Chrvsanthe  Jo- 
bin.  188  Latourelle  Street,  the  contract 
for  painting  has  been  let  to  Pelchat  & 
.Aubin,  182  Bayard  Street,  and  the  roof- 
ing, heating,  plumbing  and  electrical 
work  to  P.  Paradis.  336  d'.Aguillon  St. 
Plastering  by  owner. 

The  contract  for  carpentry  required 
at  the  residence  in  course  of  erection  on 
Lafrance  Street  for  O.  A.  Beriault.  108 
Cartier  Avenue,  has  been  let  to  T.  Cote. 
36   Seventh   Street,   Limoilou. 

Louis  Careau,  127  Scott  Street,  has  let 
the  contract  for  roofing,  heating,  plumb- 
inir  and  electrical  work  at  the  residence 
which  he  is  building  on  Lockwell  Street 
to  R.  Chifiuette.  210  Queen  Street. 

Sarnia.  Ont. 

A.  McCoInian.  130  Mitton  Street  N.. 
has  commenced  the  erection  of  two  resi- 
dences for  Stuart  Ltd..  Front  Street. 
Frame  construction,  concrete  founda- 
tion, shingle  roofing.  Approximate  cost, 
$4,000. 

The  general  contract  for  the  erection 
of  a  residence  for  A.  L.  Ward.  200  Lon- 
don Road,  has  been  awarded  to  A.  Mc- 
Colman.  130  Mitton  Street  W..  and  work 
has  been  started.  Pressed  brick  con- 
struction, concrete  foundation,  shingle 
roofing.     Estimated  cost.  $5,000. 

Work  lins  been  started  by  A.  McCoI- 
nian. 130  Mitton  Street  N..  on  the  erec- 
tion of  two  residences  on  Proctor  Street 
for  Norman  Bie.  Frame  construction, 
concrete  foundation,  shingle  roofing.  Ap- 
proximate   cost,    $4,000. 

Toronto,  Ont. 

W.  J.  Devine.  51  Bird  Avenue,  has 
commenced  the  erection  of  a  residence 
<jn    Lauder    Avenue,    estimated     to    cost 


$6,000.  Lumber  will  be  supplied  by  the 
Canada  Lumber  Company,  Ltd.,  Weston, 
granite  block  supplied  by  the  Granite 
Concrete  Block  Company,  Ltd.,  1466 
Yonge  Street,  and  erected  by  Bentley  & 
Steel,  c/o  the  Company. 

George  Bailey,  79  MacKay  Avenue,  lias 
commenced  the  erection  of  a  pair  of 
residences  for  J.  Durham.  Brick  con- 
struction, shingle  roofing.  Smaller  trades 
will  be  sub-let.    Approximate  cost  $4,000. 

In  connection  with  the  residence  which 
has  been  erected  at  Mclgund  and  Lynd- 
hurst  Streets  for  R.  Connable,  238  Bal- 
moral Avenue,  the  contract  for  carpentry 
has  been  awarded  to  the  J.  C.  Scott 
Company,  106  River  Street. 
Westmount,  Que.  » 

The  contract  for  roofing  in  connection  || 
with  the  two  residences  in  course  of 
erection  on  Grosvenor  Street  for  H. 
Beaudry.  328  Sherbrooke  Street  E., 
Montreal,  has  been  let  to  Campbell,  Gil- 
day  &  Company,  Ltd.,  793  St.  Paul  St 
W.,  Montreal,  and  the  electrical  work 
to  Electric  Repair  &  Contracting  Com- 
pany, Ltd.,  317  Craig  Street  W.,  Mon- 
treal. 

Wolfville,   N.   S. 

The  general  contract  for  the  erection 
of  a  residence  for  H.  G.  Perry  has  been 
awarded  to  the  Rhodes  Curry  Company. 
Ltd.,  .Amherst.  N.  S.  Wood  construc- 
tion, stone  foundation.  Estimated,  cost. 
$3,000. 


Power   Plants,   Electricity  and 
Telephones 

Berlin,  Ont. 

The  City  Council  are  considering  the 
installation  of  an  ornamental  lighting 
system  on  Queen  Street  S.  The  wires 
will  probably  run  in  underground  cable. 
Clerk,  A.  H.  Millar. 

Granton,  Ont. 

The  Town  Council  will  shortly  sub- 
mit a  by-law  providing  for  the  installa- 
tion of  a  hydro-electric  system  at  an 
estimated  cost  of  $3,.->00.  Clerk.  W.  D. 
Stanley. 

Hespeler,  Ont. 

The  Town  Council  are  considering  the 
installation  of  a  new  transformer  and 
nitrogen  lamps  for  street  lighting.  Com- 
missioner.  Peter  Jardine. 

London,  Ont. 

The  Battle  Creek  Toasted  Corn  Make 
Company,  Ltd.,  Dundas  Street,  contem- 
plate the  installation  of  electrical  equip- 
ment for  certain   of  their  processes. 


Seaforth.  Ont. 

The  Seaforth  Oatmeal  Mills  Compan 
propose  to  instal  equipment   for  operat 
ing    their    machinery    i)y    hydro     powe 
Manager,   H.  Thompson. 


Zurich,  Ont. 

The  Hay  Township  Council  are  con 
sidering  the  installation  of  a  hydro  elec 
trie  system,  and  will  submit  a  by-law  a 
the  January  election.  Clerk,  Fred  Hesi 
Sr  ,    Zurich. 

CONTRACTS  AWARDED 


1 


I 


Toronto,  Ont. 

The  Torinto  Hydro  Electric  Commis- 
sion. 336  Yonge  Street,  have  let  the  con- 
tract  for   the   installation   of   wiring  and 
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I 

^^fconiplete    cquiimient    at    the    power   sta- 
^pion  which  is  bciiiK  built  at  Gerrard  St. 

and    Carlaw   Avenue    to   J.    E,    Myers,   4 

Gould  Street. 


Fires 


i 

^HVcaciaville,  N.  S. 

^^K  Fire    has    totally    destroyed    the    rcsi- 

^Htence  of  George  Havey.     Loss  oartially 

^^■isured. 

^Bklbion,  Ont. 

Fire  has  destroyed  a  barn  owned  by 
11.   E.    Downey.     Loss  partially  covered 

by    insurance. 

Barker's  Point,  N.B. 

The  barn  and  residence  oi  William 
.Sturgeon  have  been  destroyed  by  fire. 
Loss,   about  $3,000,  partially  insured. 

Chatham  Head,  N.  B. 

I'ire  has  entirely  destroyed  the  resi- 
<Uiu-e  of   David   .Sinclair. 

Denison's  Mills,  Que. 

Fire  has  completely  destroyed  a  barn 
iivvned  by  Sylvester  A.  Mastine.  Loss, 
$5,000. 

Dungannon,  Ont. 

The  evaporator  owned  by  John  R. 
McXabb  has  been  destroyed  by  fire. 
Loss,  $3,000,  partly  covered  by  insur- 
ance. 

Gait,  Ont.  9 

The  factory  of  the  Ontario  Hair 
Works,  Harris  Street,  has  been  damaged 
by  hrc  to  the  extent  of  between  $2,000 
and  $3,000.     Loss  covered  by  insurance. 

Gibson,  N.  B. 

Tlic  l)arns  and  residence  of  Robert 
C'ochrane  have  been  entirely  destroye<l 
by  fire.  Loss,  about  $5,000,  partly  in- 
sured. 

Hamilton,  Ont. 

I'ire   has  gutted   the   first,   second  and 
third  lloors  of  the  premises  of  the  F.  W.  ■ 
Woolworth   Company,   Ltd.,  39   King  St. 

Loss,  about  $25,000, 

Kenagami,  Que. 

hire  has  destroyed  a  barn  owned  bv 
I.    Hrubacher.     Loss,  $3,000. 

Levis,  Que. 

Fire  has  destroyed  the  store  owned  by 
J.   I'acpiet,  66  Commercial  Street.     Loss, 

$:i.ooo. 

Medicine  Hat,  Alta. 

I'ire  has  destroyed  the  residence  of 
George  Andrews,  11th  Street.  Loss, 
$5,000.  partially  covered  l)y  insurance. 

Milford,  Ont. 

I'ire  has  entirely  destroyed,  the  eva|)- 
iirator  belonging  to  V.  Dodge  and  II. 
Jarvis.  Loss  i)arlially  covered  by  in- 
surance. 

Milford.  N.  B. 

The     residence     of     George     Gushing, 
Main    Road,    has    been     completely     de 
stroyed   by   fire. 

Milton.  N.  S. 

I'lie  paper  mill  of  the  MacLeod  I'ulp 
&•  I'aper  Company,  Ltd..  has  been  com- 
lilelely  destroyed  by  fire.  Loss,  approxi- 
mately   $250,000. 

Miniota.  Man. 

The  following  properties  on  East 
Main  Street  have  been  destroyed  by 
fire; — store  and  residence,  T.  Conway; 
store  and  pool  room,  V..  VV.  Ayer;  car- 
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pcntry  shop.  Biggs  &  Hamilton;  store, 
A.  Spencer;  store,  J.  D.  Forsyth;  store, 
A.  Manson. 

North  Sydney,  N.  S. 

The  residence  of  J.  H.  I'lummer  has 
been  completely  destroyed  by  fire.  Loss, 
$20,000,  covered   by   insurance. 

Palmerston,  Ont. 

.\  barn  owned  by  John  Darroch,  Lot 
2H,  Concession  2,  Minto,  has  been  com- 
pletely destroyed   by   fire. 

Pelee  Island,  Ont. 

The  store  owned  by  A.  M.  McCor- 
niack  &  Son  has  been  entirely  destroyed 
by  fire.  Loss,  $35,000,  partly  covered 
by  insurance.  Owners  are  considering 
the  erection  of  new  premises. 

Peterboro,  Ont. 

The  factory  of  the  Canadian  Chicle 
Company,  83  George  Street,  has  been 
badly  damaged  by  fire.  Machinery  was 
not   injured. 

Port  Colborne.  Ont. 

St.  James  Ivpiscopal  Church  has  been 
completely  destroyed  by  fire.  Rector. 
Rev.  Dr.  Smith. 

Radisson,  Sask. 

A  livery  stable  owned  by  Richard 
Lunn  has  been  entirely  destroyed  by  fire. 
Loss,  $9,000,   partially  insured. 

Revelstoke.  B.  C. 

Fire  has  entirely  destroyed  the  sash 
and  door  factory  owned  byy  D.  W.  Abra- 
hamson.  Loss,  $20,000,  insurance,  $10,000. 

Sorel,  Que. 

Fire  has  destroyed  the  following  pro- 
perties at  George  and  Prince  Streets: — 
Convent  de  la  Congregation,  $100,000; 
Arthur  Chapdelaine,  business  block, 
$40,000;  O.  Gianotsos,  residence,  $4,000; 
E.  Gauthier,  residence  and  store,  $4,000; 
J.  Cardin,  residence  and  store,  $8,000; 
S.  Goraib,  store,  $5,000;  L.  P.  Paquin, 
store,  $4,000;  C.  Robitaille,  residence, 
$9,000.     .All  parties   intend   to  rebuild. 

St.  Thomas,  Ont. 

The  barns  owned  by  Henry  Freeman, 
Town  Line,  have  been  completely  de- 
stroyed by  fire.  Loss,  $5,000,  insurance 
small. 

Sudbury,  Ont. 

I'lre  has  destroyed  a  residence  on  the 
Copper  Cliff  Road,  owned  by  N'apolmii 
Govanni,  Creighton.  Ont.     Loss  covered 

by  insurance. 

Woodstock.  N.  B. 

The  livery  stable  of  Maxon  Bros,  has 
been  totally  destroyed  by  fire.  Loss  is 
partially  insured. 

Toronto,  Ont. 

I  he  factory  of  the  15.  !•".  Harvey  Com- 
pany, 93S  Dundas  Street,  has  been  dam- 
aged by  lire  to  the  extent  of  about  $S,00(). 

The  residence  at  24  Summerhill  .Xve., 
owned  by  D.  M,  Robertson,  as  been  de- 
stroyed by  fire.  Loss.  $4.noo,  fully  cov- 
ered  by   insurance. 

Yarmouth,  N.  S. 

Fire  has  destroyed  a  residence  on 
Pleasant  Street,  the  property  of  the  Es- 
tate of  James  lUirrill.  Loss,  about 
$15,000.  insurance  small. 


Edmonton.  Ont. 

A  by-law  has  been  carried  providing 
for  the  granting  of  a  franchise  to  the 
City  of  Edmonton  &  Northern  .Mherta 
Gas  &  Development  Company.  Work 
will  probably  start  soon  on  thf  con- 
struction of  a  pipe  line  etc. 

London.  Ont. 

The  City  Engineer.  H.  .\.  Brazier,  will 
receive  tenders  until  .November  2«th  for 
about  1,700  feet  of  handrailing  and  ce- 
ment  coping   for   the   breakwater. 

The  Car- Hex  Brick  Company,  Ltd  ,  are 
in    the   market   for  one   rotary   kiln    :in<I 
material  for  a  shaft  kiln.     Manager 
Parker. 

Manitowaning,  Ont. 

Xcil  McMartin,  contractor,  is  receiv- 
ing prices,  catalogues  and  other  informa- 
tion with  reference  to  brick,  cement,  hol- 
low tile,  hot  air  furnaces,  sound  deaden- 
ing felt  paper,  slate  blackbo.inis 

Quebec,  Que. 

Tenders  are  being  receivni  oy  G.  II. 
Mitchell.  Jacobs  Building.  Montreal,  for 
inillwork.  roofing  and  tile  work  required 
in  connection  with  the  pump  and  power 
house  at  the  Government  Dry  Df.ck 

CONTRACTS  AWARDED 

Brantford,  Ont. 

I  he  general  contract  for  the  recon- 
struction of  the  dam  and  abutments  has 
been  let  by  the  City  Council  to  A.  J. 
Cromar,  484  Colborne  Street.  Estimated 
cost,  $4,660.     Concrete  construction. 

Leamington,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  the  supply  of  two  110  h.p.  boil- 
ers to  E.  Leonard  &  Sons,  York  Street. 

London. 

Sherbrooke,  Que. 

7"hc  contract  for  gas  machinery  re- 
quired in  the  construction  of  a  gas  plant 
for  the  City  Council  has  been  let  to  the 
VVestern  Gas  Construction  Company, 
l'"ort  Wayne,  Ind..  and  for  gas  hold(;rs 
to  the  Jenckes  Machine  Company,  Sher- 
brooke. Report  previously  published  is 
incorrect. 


Miscellaneous 

Eden,  Ont. 

E.    Ketehabaw    is    in    the    market    for 
woodworking  machinery. 


Two-Foot  Water   Head   Straightens 
Distorted  Soo  Lock  Gate 

Injury  to  the  north  leaf  of  the  tower 
operating  gate  of  the  third  lock  at  Sault 
Ste.  Marie  put  the  lock  out  of  commis- 
sion for  41  hours,  from  3  a.m.  to  8  p.m.. 
October   19. 

When  the  leaf  was  being  closed  it  was 
caught  by  the  current  running  out  of  the 
lock  and  carried  along  to  the  sill,  which 
it  struck  with  such  force  as  to  spring  the 
top  of  the  gate,  putting  the  toe  post 
about  a  foot  out  of  plumb.  To  make  cer- 
tain that  no  other  damage  had  been  done. 
the  lock  chamber  was  pumped  out.  per- 
mitting thorough  examination.  .■Vfter  at- 
tenipts  to  straighten  the  leaf  by  the  use 
of  jacks  and  turnbuckles  had  proved  un- 
successful, water  was  again  let  into  the 
chamber,  and  after  milering  the  two 
leaves  at  the  top  the  water  was  allowed 
to  come  up  on  the  gate.  L'nder  about 
2  ft.  of  head  the  distorted  leaf  straight- 
ened and  mitered.  so  that  there  was  prac- 
tically no  leak  at  the  toe,  though  there 
was  doubtless  some  along  the  sill.  When 
not  under  pressure,  the  toe  post  is  still 
5  or  6  inches  out  of  the  vertical,  but  the 
gate  is  operating  successfully,  .\fter  the 
close  of  navigation  such  repairs  will  be 
made   as   -ieem    necessary. 


Debentures  For  Sale 


Bids  will  be  received  by  the  undersigned  until 
January  17,  101«,  for  iflMO.lRKI  debentures,  being 
;l!80,00U  for  construction  of  sewers  and  water- 
works, and  $50,0(X>  for  construction  and  equip- 
ment of  an  electric-light  system  in  the  town  of 
J  lie    Pas,    Manitoba. 

Duration — 20   years,   payable   at   end   of   term. 

Rate — 5  per  cent,  per  annum,  payable  yearly, 
on  the  second  day  of  August.     Coupons  attached. 

Date    of   debentures — August    2,    1915. 

Asstssment— $2,482,070. 

Rate  of  taxation — general.  11  2/10  mills;  school, 
;j    mills;    debentures,    5    mills. 

Debenture  debt   (this  issue  included) — $250,000. 

The  above  issue  is  guaranteed  as  to  principal 
and    interest    by    the    Provincial    (iovernment. 

11.    11.   ELLIOTT, 
4T-."iJ  Town    Clerk. 


Tender  for 
School  Addition 


Sealed  bulk  tenders  addressed  to  tire  under- 
signed will  be  received  up  to  one  o'clock  p.m. 
on  Monday,  December  20th,  1915,  for  the  several 
trades  required  in  the  erection  of  addition,,  and 
alteration    to   school   building    at    Elmvale. 

Plans  and  specifications  can  be  seen  at  the 
office  of  The  Contract  Record,  Toronto,  at  the 
office  of  -the  architect,  John  Wilson,  CoUing- 
wood,  or  at  the  office  of  the  undersigned  at  Elm- 
vale. 

.Ml  tenders  must  be  accompanied  by  marked 
cheque  made  payable  to  the  .Secretary-Treasurer 
of  School  Section  No.  5  Flos,  for  five  per  cent, 
of   the   amount    of   tender. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepte<l. 

W.  J.   McGUIRE, 

Secretary-Treasurer, 
S.  S.  No.  5  Flos, 
47.50  Elmvale,    Ont. 


Tenders  for 

Mechanical  Mixing 

Apparatus 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman,  Hoard  of  Con- 
trol, City  Hall,  Toronto,  up  to  noon  on  Tuesday, 
December  7th,  1915,  for  the  supply  and  erection 
of  a  mechanical  mixing  apparatus  for  the  High 
Level  Chlorination  Plant,  Wilton  ,\venue  and 
lion  River;  also  the  supply  and  erection  of  a 
mechanical  mixing  apparatus  for  the  Low  Level 
Chlorination  Plant,  Eastern  .\venue  and  Don 
River. 

Envelopes  containing  tenders  must  be  plaiiily 
marked  on  the  outside  as  to  contents.  Specifi- 
cations and  forms  of  tender  may  be  obtained  at 
the  Works  Department,  Room  0,  City  Hall. 
Tenderers  must  comply  strictly  with  conditions 
of  City  By-law  as  to  de])0sits  and  sureties,  as 
set  out  in  specifications  and  forms  of  tender.  The 
lowest    or    any    tender    not    necessarily    accepted. 

T.  L.   CHURCH,  Mayor, 
47  Chairman,    Board   of   Control. 


Greater  Winnipeg  Water  District 

TENDERS 

for    Bronze    Castings  and 
for  Brass  Pipe  and  Fit- 
tings for  Venturi 
Meter 


Sealed  tenders  addressed  to  the  Commissioners 
of  the  (ireater  Winnipeg  Water  IMstrict  will  be 
received  up  to  noon  of  December  16th,  1915,  for 
the  supply  of  miscellaneous  Bronze  Castings, 
Hrass  Piping,  etc.,  which  enter  into  the  con- 
stiuction    of   a    Venturi    Meter. 

Specifications  and  form  of  tender  may  be  ob- 
tained at  tlie  offtce  of  the  l^istrict  on  and  after 
November    23rd,    1915. 

The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

S.  ir.  REYNOLDS, 

Chairman  of  Commissioners. 
linl    Hoyd    Ituilding, 

Winnipeg,    Man. 

Xovember  23rd,   191G.  47-49 


WANTED 


Clam  Steel  Bucket,  one  yard,  .Specify  weight, 
condition,  type  and  price.  P>ox  2G2,  Contract  Re- 
cord,  Toronto.  46-47 


A  Real  Opportunity 

to  Purchase 
A  Going  Concern 

Foundry  and  Machinery  Establish- 
ment. Splendidly  located  and  readily 
convertible  for  shell  making.  Ad- 
dress Box  263,  Contract  Record, 
Toronto.  46  is 


Late  News  Items 

Aylmer,  Ont. 

I'"ire  has  totally  destroyed  the  Victoria 
Hotel,  owned  Ijy  the  Bank  of  Ottawa, 
IIG  Wellington  Street,  Ottawa.  Loss, 
$;!0,000,  insurance  $20,000. 

Lyall,  Man. 

Work  is  progressing  on  the  erection 
of  a  school  for  the  Prosperity  School 
District.  The  contract  for  some  stone 
work  has  been  let  to  the  Wallace  Sand- 
stone Quarries,  Ltd  ,  Electric  Railway 
Chambers,  Winnipeg.  Approximate  cost. 
$12,000. 

Muskoka  Falls,  Ont. 

The  Ontario  Hydro  Electric  Power 
("ommission  are  establishing  a  plant  for 
the  development  of  1,000  h.p.  Chief  En- 
gineer, F.  A.  Gaby.  Continental  Life 
Building,  Toronto. 

Ottawa,  Ont. 

In  connection  with  the  residence  in 
course  of  erection  on  I'airbairn  Street 
for  W.  J.  Spratt.  137  Sunnyside  Avenue, 


the  contract  for  painting  has  been  let  to 
Kobert  keoch,  3G4  Cooper  Street,  and 
the  plumbing  to  J.  B.  Gervin,  1095  Bank 
Street.     Approximate   cost,  $5,500. 

The  general  contract  for  the  erection 
of  a  residence  for  H.  L.  Morrison,  15 
Ossington  Avenue,  has  been  awarded  to 
liower  Bros.,  i:i3  Hopewell  Avenue. 
I 'rices  are  being  received  for  plastering, 
painting,  heating,  plumbing  and  elec- 
trical work.  Double  brick  veneer  con- 
struction, stone  foundation.  shingle 
rooting.     .Approximate   cost,  $7,000. 

In  connection  with  the  residence 
which  IS  being  built  on  Brighton  Street 
for  H.  Puddicombe,  410  yueen  Street, 
the  contract  for  heating  and  plumbing 
lias  been  let  to  H.  A.  Knox,  340  Elgin 
Street,  and  the  electrical  work  to  T.  E. 
llo|)soii,  217  Slater  Street. 

Bower  Bros.,  i;i3  Hopewell  Avenue, 
have  commenced  the  erection  of  a  resi- 
dence on  Ossington  Avenue,  estimated 
to  cost  $6,500.  Contracts  will  be  let  for 
plastering,  painting,  heating,  plumbing 
and  electrical  work.  Double  brick  ve- 
neer construction,  stone  foundation, 
slnngle    roofing. 

Tilbury,   Ont. 

I'ire  has  destroyed  a  business  block 
<jn  Queen  Street,  owned  by  Forbes 
Bros.  Loss  on  building  and  contents, 
aijproximately  $11,000,  partially  covered 
by  insurance. 

Toronto,  Ont. 

Work  lias  been  started  on  the  erection 
of  a  residence  at  416  Indian  Road  for 
Miss  Strachan,  c/o  Eden  Smith  &  Son. 
.irchitects,  199  Yonge  Street.  The  con- 
tract for  masonry  has  been  let  to  F.  & 
.\.  E  Ham.  83  Salem  .\venue.  .'Approxi- 
mate cost,  $6,000. 

The  Board  of  Control  will  receive  ten- 
ders until  December  7th  for  the  supply 
.md  erection  of  mechanical  mixing  ap- 
paratus at  the  High  and  Low  Level 
Chlorination  Plants.  Plans  and  speci- 
fications at  Room  6.   City   Hall. 

Walkerville,  Ont. 

In  connection  with  the  residence  in 
course  of  erection  on  Windermere  Road 
for  C.  M.  Bennett,  22  Assumption  Street, 
Windsor,  the  masonry  contract  has  been 
awarded  to  P.  Blonde,  222  Windermere 
Road,  the  carpentry  and  roofing  to  the 
Williamson  Construction  Company, 
Walker  Road,  and  the  plastering  to 
John   Reid.  158  Goyeau  Street,  Windsor. 

Winnipeg,  Man. 

The  Board  of  Control  have  let  the 
contract  for  laying  a  watermain  on  Wel- 
lington Crescent  to  the  Dominion  Con- 
struction Company,  290  Selkirk  Avenue. 


Removing  258.000  tons  of  sediment 
from  the  water  of  St.  Louis  in  1914  cost 
22^  cents  per  inhabitant.  In  the  classi- 
fication process,  which  was  used  prior  to 
the  construction  of  the  filters.  13,660  tons 
of  lime  and  6,770  tons  of  sulphate  of  iron 
were  applied  to  34.656  million  gallons  of 
water.  E.  E.  Wall  in  his  annual  report 
pictures  it  for  the  layman  as  follows: 
"Had  it  been  loaded  on  ordinary  coal 
cars,  they  would  have  made  a  train  112 
miles  long." 
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^^~         J                   i    T^   MTAK.WW  iM*  Why  Are   So  Many  of  Our  Fine  Public 

M^^'W\1['W^fkf^T    IciP'/^/W*^!  Buildings  Built  with  Foreign  Stone? 

hI    J||1.1V&^^^    iV^wCJI    11  \     ^^  cuuntry's  wealth  is  measured  by  what  it 
^k^^^»»*'*                         4^    ^'X^A  \A  /\         can    produce,   rather   than   by   what   it   can 
^^^•■^^  C«^»                •JkFfc          ••»  -^    ^      consume.    And  the  first  requisite  is  quality. 
^  CllQlIl€CnnQ    KCVICW  If  we  as  a  nation  hope  to  become  known 
^ ^ outside  our  own  borders  for  our  manufactured  pro- 
Published  Each  Wednesday  by  ducts,    it    must    be    primarily    because    their     quality 

HUGH  C.  MACLEAN.  LIMITED  T.^Toi.TJ',^  Jl' -MTl^'cr.':^,'^.  w?h! 

HUGH  C.  MacLEAN,  Winnipeg,  President.  ^ut  doubt,  in  the  main  correct,  though  its  significance 
THOMAS  S.  YOUNG,  General  Manager.  is  often  misinterpreted.     No  manufacturer  is  justified 
HEAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO  in  trading  on  public  sentiment  to  the  extent  of  demand- 
Telephone  A.  2700  ing  unfair  or  uncompetitive  prices.    No  citizen  is  justi- 

■ — — fied  in  disregarding  his  own  interests  by  buying  home 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  products  unless  he   feels  that  he  is  getting  as  much 

WINNIPEG  -  Telephone  Garry  856  -  302  Travellers'  Bldg.  value  for  his  money  as  can  reasonably  be  expected. 

VANCOUVER    -    Tel.   Seymour  2013    -    Hutchison   Block  jf^  i„  the  last  analysis,  the  cry  "Made  in  Canada"  is 

NEW  YORK  -  Tel.  3108  Beekman  -  1236  Tribune  Building  going  to  be  of  any  real  use  to  us  as  a  nation,  it  must 

CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg.  be  because  this  slogan  stands  for  honest  quality.   Even 

LONDON,  ENG. 16  Regent  St.  S.W.  at   home   sentiment   will   come   second,   while  outside 

our  own  borders  it  will  naturally  be  against  us.  Qual- 

SUBSCRIPTION  RATES  jty  and  price  will  be  the  only  tests. 
Canada  and  Great   Britain,  $2.00.     U.   S.  and  Foreign,  $3.00. 

Single  copies  10  cents  *        *        ♦ 

Authorized   l>y   the    Postmaster   General    for   Canada,    for   transmission  There    are    many    Wcll-kuown    instances    that    might 

as  second  class  niaiter.             ..     ,  ,    ,„.,    ,„, ,     .  .,     r,   .  «       .  be  quotcd  here  whcre  the  Canadian  manufacturer  has 

Entered  as   second  class   matter  July   18th,   1914,   at   the   Postofiice  at  i       ,      ,  •      ,<».      i       •       ^           ■    „              ,.         ■  .                          > 

Buffalo,   N.Y.,  under  the  Act  of  Congress  of   March  .1,   1879.  WOrkcd    thlS       Made    m    Canada       Cry    for    hlS   OWU    CUdS 

— — — —  — to  raise  the  price  of  his  goods  or  reduce  their  qual- 

Alphabetlcal  index  of  Advertisers  Jty.     At  least,  that  is  the  story  one  often  hears  from 

P*»*  18 the  man  on  the  street.    As  the  result  of  this  belief  the 

Vol.  39                            December  i,  1915                           No.  48  public  are  often   lukewarm   as   to   whether   they   buy 

— ~ ~                                                                    "  home-made  articles  or  not.     This  attitude  is  unfor- 

Principal  Contents                      P»ge  timate — at  least  in  so  far  as  it  affects  lines  of  trade 

Editorial:  that  are  not  guilty  of  any  ofTence,  and  we  believe  there 

Why  Are  so  many  of  Our  Fine  Public  Buildings  are  many.    One  of  these  is  the  Canadian  quarry  trade. 

Built  with  Foreign  Stone? 1219  We  have  plenty  of  ideal  buildmg  stone  in  Canada, 

.p        ,     ,.        ,    r-  c  r-  f    1-              A   •  .                  ioof>  ""I'ld  vet  a  very  large  percentage  of  our  public  buildings 

Toronto   Branch   C.S.C.E.   discusses  .\viation    1220  L    -i*      r     *      ^  ■  "^         »   j    r           »i.      i-    ■.   j    4?»   » 

are  built  of  stone  imported  from  the  Lnited  States. 

Montreal  Gets  Good  Roads  Convention 1220  ^v'j^y  is  this?     So  far  as  we  can  learn,  it  is  not  on  ac- 

Rccord  Construction  on  Sewer  Jol) 1220  count  of  the  price.    Apparently  Canadian  stone  can  be 

Central  Unit  of  University  of  Alberta 1221  'a'fl  (l»«'n  in  Toronto,  say,  at  prices  which  compare 

/avorably  with  Indiana  or  Cleveland  stone,  but  m  spite 

KiiKinteriti.t.  Features  of  Cedars  Plant 1233  of  this  the  latter  stone  is  specified.  We  believe  the  pub- 

Siphon    Bridge   Over   Bow    River   Carries    Eight    Foot  lie  sentiment  is  entirely  favorable  to  the  use  of  Can- 

,q  adian   quarries.     It   would  give   us  much   more  pride 

'^^^^     ^^^ ■"■  in  our  fine  public  buildings  to  be  able  to  point  to  them 

Record  Size  Concrete  Floor  Slab 1225  as  examples  of  Canadian  Stones.    Why  are  we  deprive<l 

Country    Roads— Past,   Present  and   Future 1226  of  ^^^^   privilege? 

By   J.   W.   Astley  *        *        ♦ 

K(liiu>nton  tonipletes  a  Second  .\rniory 1228  The  one  excuse  that  has  been  offered  is — deliverv. 

Tar   Paint  Better  Than  Lead   Paint  on  Steel  Penstocks  Builders  are  afraid  their  work  will  be  held  up      Can- 
adian  quarries  operate,  they  say,  only  according  to 

and  Draft  Tubes 1229  deiiiaiul,  whereas  United  States  quarries  Store  up  large 

Extensive  Use  of  Concrete  Planned  for  Fall  River  Ini-  quantities  ready  for  immediate  shipment.     This  may 

be  true,  but  if  so  it  is  a  matter  easily  remedied.    The 

proveinents    i2.t  quarry  companies  naturally  hesitate  because  they  know 

Causes  of  I'ailure  in   Reinforced  Concrete    1231  the   "habit"   of  our   Canadian   building   authorities   is 

Macadam    Roadways  in    Brussels,  Ont 1232  against   them. 

,,  . ,      ,,       ...           ,,  „      „  ,  Right  here  seems  to  be  a  splendid  opptirtunitv  f(»r 

Propo.sal  to  Erect  Mentonal  Bndge  Over  Niagara  halls  12.32  ^  practical  application  of  the  "Made  in  Canada"  watch- 

t  oncrete  in  the  Track  Allowance 1233  word.     Let  our  purchasing  authorities — government, 

luigenia   lalls  Plant  Placed  in  Operation    1235  municipal,  school  board,  and  so  on — give  the  Canadian 

,     ,,      ,,  ,,     c-                                                                 1.)!-  quarry  companies  a  reasonable  assurance  that  their 

111   the    I  unlic   tye !•:•>'  1    ■               -n              •         r              vi               ■                  ■       ■ 

claims  will  receive  favorable,  and  even  lenient,  con- 
Letters  to  the  Editor 1239  sitieration.     We  have  reason  to  believe  the  response 

Pro  Patria  and  Personal 1240  will  be  satisfactory,  and  that  the  danger  of  poor  de- 

Mainly  Constructional 1241  livery  will  be  removed.    Other  things  being  equal,  let 
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US  at  Ipast  make  the  outside  of  our  public  buildings 
indicative  of  our  nationality. 

On  the  face  of  it,  does  it  seem  reasonable  that  we 
can  teach  our  children  loyalty  to  and  respect  for  the 
Dominion  of  Canada  and  the  British  Empire  while 
they  are  surrounded  by  walls  constructed  of  foreign 
materials?  We  should  like  to  have  expressions  of 
opinion  from  our  readers  on  this  question. 


Toronto  Branch  G.  S.  G.  E.  Discusses 
Aviation 

Mr.  J.  A.  McCurdy,  B.A.Sc,  managing-director  of 
the  Curtiss  Aeroplanes  and  Motors  Company,  deliver- 
ed a  very  interesting  address  on  Aviation  before  the 
Toronto  branch  of  the  Canadian  Society  of  Civil  En- 
gineers on  November  22.  Mr.  McCurdy  is  associated 
with  the  Curtiss  Aviation  School  at  Toronto,  which 
is  training  Canadian  aviators  for  service  with  the 
Allies. 

Aviation  is  distinctly  divided  into  two  fields — 
heavier  than  air,  and  lighter  than  air,  machines.  The 
latter  was  originally  the  more  thought  of,  and  con- 
sists of  craft  such  as  the  dirigibles,- balloons,  and  Zep- 
pelins. This  branch  of  aviation  has  been  very  largely 
developed  by  Germany,  but  has  been  largely  supplant- 
ed by  the  heavier  than  air  craft  in  France,  Great  Brit- 
ain and  America. 

While  air  machines  have  occupied  the  mind  of  man 
for  an  indefinite  period,  it  was  only  towards  the  end 
of  the  nineteenth  century  that  any  scientific  investi- 
gation was  made  in  the  art.  In  1900,  Wright  Brothers, 
profiting  by  experiments  that  had  already  been  carried 
out,  added  some  valuable  discoveries  to  the  science  of 
aviation,  and  in  1903  made  the  first  flight  in  a  power- 
driven  machine.  In  1904  the  French  became  inter- 
ested in  aviation,  and  have  made  more  rapid  progress 
along  that  line  than  any  other  nation.  In  1907  an 
aviation  association  was  formed  in  Nova  Scotia,  which 
included  Messrs.  Alexander  G.  Bell,  Casey  Baldwin, 
Glen  Curtiss,  and  J.  A.  D.  McCurdy.  During  the  win- 
ter of  1908-1909  members  of  this  association  made  the 
first  flight  ever  accomplished  in  the  British  Empire. 
At  the  present  time,  after  a  lot  of  experimenting,  it 
is  found  that  the  biplane,  with  an  enclosed  streamline 
body  and  propellers  in  front,  is  most  in  favor,  being 
.much  faster  than  the  monoplane — a  speed  of  eighty  to 
ninety  mils  an  hour  having  been  obtained.  This,  ac- 
cording to  Mr.  McCurdy,  is  a  branch  of  science  in 
which  Canada  should  take  a  foremost  place,  having 
already  sent  sixty-eight  pilots  to  the  front,  and  at  the 
present  time  having  approximately  two  hundred  and 
fifty  in  training.  The  speaker  expressed  his  earnest 
sincerity  that  Canada  would  appreciate  her  opportunity 
and  develop  this  national  asset. 


Montreal  Gets  Good  Roads  Gonvention 

As  already  intimated  in  the  Contract  Record,  Mont- 
real has  again  been  selected  for  the  third  convention 
of  the  Dominion  Good  Roads  Association,  to  be  held 
.  on  March  6  to  10,  inclusive.  As  in  previous  years, 
there  will  be  exhibits  of  government  models  of  vari- 
ous types  of  roads,  and  samples  of  materials  used  for 
thoroughfares.  It  is  also  proposed  to  exhibit  road- 
making  machinery,  equipment,  etc.  Naturally,  the 
main  portion  of  the  papers  will  deal  with  good  roads, 
but  the  question  of  town  planning  and  municipal  im- 
provements   will    also    be     discussed.     The  London 


County  Council  has  been  invited  to  send  a  delegate 
to  the  convention,  while  in  addition  to  the  represent- 
atives of  various  societies  directly  interested  in  the 
making  and  up-keep  of  good  roads,  it  is  planned  to 
invite  members  of  agricultural  associations.  The  fol- 
lowing are  the  officers  of  the  Dominion  Good  Roads 
Association:  Hon.  Presidents,  Mr.  W.  A.  McLean, 
Commissioner  of  Highways  for  Ontario,  and  Mr.  U. 
H.  Dandurand,  Montreal ;  president,  Mr.  B.  Michaud, 
Deputy  Minister  of  Roads,  Province  of  Quebec;  vice- 
president,  Mr.  O.  Hezzelwood,  president  of  the  Can- 
adian Automobile  Association  ;  committee,  Mr.  R.  S. 
Henderson,  president  of  the  Manitoba  Good  Roads 
Association;  Aid.  R.  J.  Shore,  of  Winnipeg;  Lieut.- 
Col.  W.  N.  Ponton,  president  of  the  Associated  Boards 
of  Trade,  Belleville,  Ont. ;  Mr.  Howard  W.  Pillow, 
president  of  the  Automobile  Club  of  Canada ;  and  Mr. 
J.  A.  Sanderson,  honorary  president  of  the  Ontario 
Good  Roads  Association  and  of  the.  Dairymen's  As- 
sociation of  Eastern  Ontario ;  secretary,  Mr.  G.  A. 
McNamee. 


Record  Gonstruction  on  Sewer  Job 

By  mounting  triangular  3-yd.  boxes  on  two  ordin- 
ary wagon  bodies  and  utilizing  a  6-yd.  motor  truck,  a 
Chicago  contractor  was  able  to  complete  2^  blocks 
of  ^yi-it.  brick  sewer  in  five  days  and  to  keep  the 
street  clean  while  the  work  was  being  done.  The 
following  detailed  information  taken  from  the  En- 
gineering Record  will  be  of  interest  to  the  contractor. 
The  top  of  the  box  is  10  ft.  above  ground  and  the 
Hoor  forms  a  chute  starting  at  the  top  on  the  outside 
and  extending  at  a  45-deg.  angle  past  the  side  of  the 
\vagon  for  a  distance  of  about  3  ft.  This  overhang 
is  sufficient  to  permit  discharging  the  material  into 
the  trench  and  still  keep  the  wheels  of  the  wagon 
from  crumbling  the  edge  of  the  trench.  The  discharge 
gate  consists  of  a  door,  hinged  at  the  top.  controlled 
by  a  lever  beside  the  driver's  seat. 

The  sewer  is  part  of  the  readjustment  made  neces- 
sary by  reason  of  the  new  Union  .Station.  It  is  a 
Sy2-it.  circular  brick  sewer  2^  blocks  long  on  Canal 
Street  alongside  the  Chicago  &  North  Western  Rail- 
wa3'  station.  The  first  half  block  was  excavated  in 
tunnel  by  hand  on  account  of  railroad  tracks.  The 
remainder  was  excavated  by  a  revolving  shovel  with 
a  ^-yd.  dipper  on  a  dipper  handle  30  ft.  long.  The 
trench  was  from  14  to  20  ft.  deep  and  /yi  ft.  wide. 
The  tough  blue  clay  with  occasional  boulders  required 
little  bracing.  The  average  advance  was  from  60  to 
85  ft.  per  10-hr.  day.  The  shovel  worked  on  a  set  of 
.six  3  X  24-ft.  platforms  straddling  the  trench.  The 
platforms  consisted  of  two  12  x  12-in.  timbers  ar- 
mored on  the  inside  by  a  K-'i-  plate.  These  timbers 
were  separated  by  a  14-ft.  12  x  12-in.  stick  with  the, 
centre  cut  away  for  the  insertion  of  steel  straps,  on] 
which  was  hung  a  ring  for  handling. 

In  addition  to  the  shovel  crew,  there  were  four! 
men  in  the  trench  shaping  the  forms,  handling  braces! 
and  assisting  in  moving  the  platform  forv^'ard.  Twoj 
men  tamped  the  backfill.  The  two  brick  layers  were' 
assisted  by  three  passjers  and  one  man  carrying  mor- 
tar. With  this  crew  the  work  was  completed  between  • 
Aug.  2  and  12,  five  days  being  lost  on  account  of  rain.«l 

The  Third  Canadian  and  International  Good  Roads  Con- 
vention will  be  held  in  Montreal  in  March  next.  The  first 
congress  was  held  in  Montreal,  and  the  second  in  Toronto. 
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Central  Unit  of  University  of  Alberta 

The  provincial  seat  of  learning  a  handsome  structure— Will  be  added 
to    as   development   demands— Separate    building    for   power    house 


COMMENCED  in  May,  1914,  the  central  unit  of 
the  University  of  Alberta  buildinjj  scheme 
has  just  been  completed  at  Edmonton  by  the 
contractors,  the  Geo.  A.  Fuller  Company, 
Limited,  Montreal,  from  plans  l)y  Messrs.  Nobbs  and 
Hyde,  architects,  Montreal.  It  is  known  as  the  .Arts 
lUiildinf;',  and  consists  of  a  main  liuildinjjf,  with  an 
assembly  hall  at  the  west  end,  tofjjether  with  sejjarate 
structures  for  laboratories  and  power  house.  The 
style  of  architecture  is  Free  British  Classic.  The 
main  building  has  four  .storeys,  and  is  300  ft.  lon)^  and 
70  feet  wide,  while  the  assembly  hall  is  100  feet  lonj,' 
and  60  feet  wide. 

The  exterior  of  tlie  main   buihHiij;   has  a  base  of 


a  barrol  vault,  which  leads  directly  to  the  a.ssembly 
hall.  To  the  right  and  left  are  wide  corridors,  mid- 
way through  the  building.  Opening  off  the  hallway 
to  the  north  is  the  common  room  of  the  students,  this 
l)eing  one  of  the  apartments  which  are  panelled  in 
oak.  To  the  west  are  the  lecture  room  and  laboratory 
of  the  advanced  physics  department.  .At  the  extreme 
end  of  the  south  side  are  the  offices  of  the  University 
extension  department  and  the  women's  common  room. 
(Jn  the  north  are  four  class  rooms  and  a  lecture  room 
with  offices.  Here,  as  in  the  class  rooms  on  the  floors 
above,  the  class  and  lecture  rooms  are  constructed  on 
the  one,  two,  and  three  unit  system,  which  will  per- 
mit of  the  hoilow-tile  curtain  partitions  being  removed 


granite,  with  walls  of  Tregillus  brick  and  trimmings 
of  Indiana  limestone.  The  centra!  door  is  flanked  by 
two  columns,  over  which  is  a  circular  pediment  with 
a  cartouche,  on  which  are  carved  the  arms  of  the  pro- 
vince. Hetween  the  third  and  fourth  Hoors  on  the 
oriel  windows  four  carved  panels  represent  Philo- 
.sophy,  Mu.sic,  History,  and  Mathematics. 

The  basement  floor,  in  red  and  grey  brick,  con- 
tains a  stack-room  for  books,  a  book  receiving  room, 
book  store,  a  printing  department,  elementary  physics 
laboratory,  and  a  spare  laboratory.  There  are  also 
men's  and  women's  dressing  rooms.  This  floor  is 
continued  under  the  assenil)iy  hall,  where  are  the  band 
room,  storage  room,  ventilation  system,  etc..  with  an 
entrance  for  general  delivery. 

The  first  floor  is  the  main  one,  and  provides  ac- 
commodation for  the  public  activities  of  the  students. 
The  central  entrance  is.  like  those  at  the  ends,  reached 
by  flights  of  marble  steps.  The  entrance  hall  has 
walls  in  semi-glazed  terra-cotta,  tlie  floors  being  of 
marble.     From  this  hall  there  is  a  wide  passage,  with 


and  any  of  the  rooms  enlarged  to  meet  the  require- 
ments of  the  future.  The  lecture  rooms  throughout 
are  provided  with  the  stadium  style  of  seating,  which 
ensures  students  an  uninterrupted  view  of  the  plat- 
form and  demonstration  boards. 

Entrance  to  the  floors  above  is  gained  by  two 
wide  stairways,  while  at  the  other  entrances  a  single 
flight  leads  to  the  upper  portion  of  the  building.  These 
staircases  are  of  ornamental  ironwork,  fitted  with  oak 
handrails,  with  steps  of  slate  and  marble. 

The  assembly  hall  has  a  seating  capacity  of  one 
thousand,  and  ample  provision  is  made  for  arrival  and 
departure  by  means  of  a  large  crush  lobby  and  side 
exits.  The  hall  is  extremely  well  lighted,  there  being 
twelve  large  windows  on  the  north  and  south  sides. 
The  ceiling  is  barrol  vaulted  with  ornamental  plaster 
ribs.  The  forced-air  ventilating  system  used  through- 
out the  building  has  been  artistically  handled  in  the 
hall,  the  draft  vents  in  the  ceiling  being  in  interlaced 
rope  designs.  .\t  the  western  end  is  a  large  stage  with 
dressing  rooms  behind;  a  removable  orchestra  rail  is 
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to  be  built,  together  with  a  convertible  system  of 
stag'e  foot-lififhtinf>^.  The  gallery,  which  extends  en- 
tirely round  the  hall  from  one  side  of  the  stage  to 
the  other,  is  without  pillar  support,  and  therefore 
gives  an  unobstructed  view. 

The  administration  offices  are  situated  on  the  next 
floor.  The  faculty  room  is  placed  directly  over  the 
main  entrance;  it  is  oval  in  form,  with  oak  panelling 
on  the  walls,  and  a  striking  parquet  floor  design. 
Here  the  sessions  of  the  University  Senate  will  be 
held,  as  well  as  the  meetings  of  the  faculty.  I^eading 
off  this  room  are  the  private  office  of  the  President 
of  the  University  and  the  board  room.  Just  outside 
and  facing  on  the  corridor  is  the  ante-room  and  office 
of  the  I-'resident's  secretary.  Across  the  corridor  is 
the  general  administration  room,  incorporating  the 
offices  of  the  bursar  and  registrar.  At  the  extreme 
ends  of  this  section  of  the  building  are  placed  suites 
of  offices  for  the  faculty,  and  between  are  class  rooms 
and  lecture  rooms  and  the  laboratory  of  the  psychol- 
ogy department.  From  the  central  main  hallway  on 
this  floor  access  is  obtained  to  the  balconies  of  the 
assembly  hall. 

Laboratories  form  the  chief  acconmiodation  on 
the  third  floor.  These  include,  on  the  south  side,  ad- 
vanced and  elementary  chemistry  rooms,  with  the  ac- 
companying departments  of  geology  and  biology. 
Along  the  front  of  the  building  is  a  large  room  for 
elementary  chemistry,  the  fume  closets  being  lined 
with  white  tile.  On  the  other  side  of  the  corridor  are 
the  chemistry  lecture  and  preparation  rooms,  while 
running  across  the  extreme  end  is  the  advanced  chem- 
istry laboratory.  Above  this  is  a  fourth  or  mezzanine 
floor  room  for  microscopic  and  other  work.  Offices 
for  the  Provincial  Health  Board,  with  a  laboratory, 
are  provided  in  the  front  of  the  building,  overlooking 
the  main  entrance.  At  the  north  end  in  the  large 
room  along  the  front  is  centred  the  petrography  lab- 
oratory, and  adjoining  it  is  the  geology  lecture  room. 
Crossing  the  corridor  there  is  a  large  laboratory  for 
mineralogical  purposes,  with  a  class  room  of  the  bio- 
logical department.  Across  the  extreme  end  is  the 
elementary  biology  laboratory,  this  being  directly  be- 
low a  sky-lighted  laboratory  for  advanced  biology  on 
the  mezzanine  floor.  All  the  laboratories  on  the  third 
floor  are  fitted  with  an  elaborate  system  of  sky-light- 
ing with  a  triangle  fronting  to  the  north,  rendering 
them  admirably  suitable  for  experimental   purposes. 

The  first  and  second  floors  are  hnished  in  terra- 
cotta and  passageways  of  tiling ;  the  third  storey  is 
fitted  with  cork  linoleum  on  cement.  This  style  of 
construction  is  carried  out  in  detail  throughout  the 
entire  building. 

Separate  from  the  main  building,  and  situated  a 
short  distance  from  it  on  the  scnith  side,  are  two 
laboratories,  so  constructed  as  to  permit  of  future 
additions.  They  are  built  of  steel,  brick,  and  concrete. 
The  civil,  mining,  and  mechanical  engineering  depart- 
ments are  to  be  placed  in  one  of  the  buildings,  the 
offices  and  draughting  rooms  of  this  faculty  being 
situated  on  the  north  side.  Along  the  south  side  is 
the  workshop  of  the  department,  with  its  complement 
of  demonstration  machines  and  the  travelling  crane 
which  will  move  the  machinery  from  place  to  place. 
There  will  also  be  a  suite  of  laboratories  for  industrial 
purposes,  in  which  will  be  carried  out  the  commercial 
tests  of  fire  clays  and  materials  of  this  nature.  The 
power  house  is  in  the  rear  section  of  the  other  labora- 
tory. The  plans  provide  for  an  enlarged  power  house 
to  be  eventually  constructed  on  another  site,  but  the 
existing  structure  will  serve  for  present  needs.  In 
this    narticular    buildintr    will    later    hp    rpntrpH    pvrln- 


sively  the  department  of  mechanical  engineering;  it 
is  now,  however,  required  to  furnish  class  rooms  and 
laboratories  for  such  other  departments  as  those  of 
physiology,  anatomy,  bio-chemistry,  and  bacteriology. 
From  the  power  plant  engine  room  there  is  a  tunnel 
to  the  basement  of  the  Arts  Building  to  supply  heat 
and  power  to  the  main  building. 

Atlantic  Terra  Cotta  in  gray  color,  matching  the 
stone  of  the  lower  storeys,  was  used  for  the  gable  cop- 
ings, the  main  coping  and  finals  and  the  balustrade  of 
the  fourth  storey.  This  use  of  terra  cotta,  it  is  claimed, 
eft'ected  a  considerable  saving  over  the  cost  of  stone. 


View  of  Alberta  Arts  Building— Rear  view. 

The  general  contractors  for  the  Arts  liuilding  were 
the  Geo.  A.  Fuller  Company,  Limited,  Read  Building, 
Montreal.  The  fcjllowing  firms  supjilied  the  material: 
— Fire  brick,  Tregillus  Clay  Brick  Company,  Calgary ; 
inside  terra-cotta,  I^eeds  Fireclay  Company, "  Leeds. 
England;  outside  terra-cotta,  Atlantic  Terra  Cotta 
Company,  Rocky  Hill,  N.  J. ;  iron  work,  .Alberta  Or- 
namental Iron  Company,  Redcliffe,  Alta. ;  limestone, 
Hoosier  Cut  Stone  Company,  Bedford,  Ind. ;  granite, 
Latn-entian  Ciranite  Company,  Montreal;  painting  and 
glazing,  Taylor  Painting  &  Decorating  Company. 
Winnipeg;  millwork.  Knight  Bros.  Company,  Lim- 
ited, Burks  Falls,  Ont. ;  millwork  in  special  rooms. 
Geo.  Robert.s,  79  Lagauchetiere  Street  We.st,  Mon- 
treal ;  haidware,  Jas.  Walker  Hardware  Companv. 
Limited.  Montreal;  H6pe  sashes,  David  McGill,  320 
Lagauchetiere  Street  West.  Montreal ;  and  brick. 
Acme  Brick  Company.  Limited,  Calgary.  In  addition 
to  these,  the  following  sub-contracts  were  let  by  the 
architects :  heating  and  plumbing,  Ross  Bros.,  Edmon- 
ton ;  electrical  work,  Burnham  Frith,  Edmonton.  The 
general  contractors  for  the  laboratories  were  Reid, 
McDonald  and  lirewster,  Edmonton,  while  the  i)lumb- 
ing  was  done  by  McKnight  &  Foote,  and  the  electric 
work  by  Bert  Perry. 


A  series  of  interesting  facts  bearing  on  the  steel  and 
iron  industry  of  Canada  were  given  in  a  paper  prepared  by 
Col.  Thomas  Cantley.  president  of  the  Nova  Scotia  Steel 
and  Coal  Company,  and  read  before  the  members  of  the 
Montreal  Metallurgical  Society  at  Montreal  by  his  son. 
Major  Cantley,  of  the  same  company.  According  to  Col. 
Cantley,  Canada  received  one  hundred  and  sixty  million 
dollars'  worth  of  war  orders  up  to  the  end  of  June  last,  and 
during  the  first  nine  months  of  the  present  year  four  million 
shells  were  sent  out  of  Canada.  Col,  Cantley  estimated  that 
during  the  next  fifteen  months  Canada  would  export  between 
two  hundred  million  and  three  hundred  million  dollars' 
worth  of  war  materials,  the  greater  part  of  which  would  be 
shells. 
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Engineering  Features  of  Cedars  Plant 

Further  details  of  constructional  design  and  hydraulic  equip- 
ment of  Canada's   most  modern   hydro-electric   development. 


MR.  Julian  C.  Smith's  ])aper  before  the  Can- 
adian Society  of  Civil  Engineers,  treating 
of  the  general  hydraulic  design,  hydraulic 
machinery,  auxiliary  equipment,  and  some 
phases  of  the  construction  work  of  the  Cedars  Rapids 
Manufacturing  and  Power  Company's  i)lant,  contains 
a  quantity  of  interesting  information  not  before  made 
public.  I'^or  example,  in  the  precautions  taken  to 
avoid  ice  troul)le  wonderful  ingenuity  has  been  shown, 
and  advantage  has  a])parently  been  taken  of  every 
natural  condition.  The  general  direction  of  the  water 
as  it  enters  the  forebay  has  been  arranged  as  nearly 
as  possible  so  that  it  is  .at  right  angles  to  the  main 
flow  of  the  River  St.  Lawrence.  In  addition  to  this 
a  series  of  cribs  has  been  constructed  from  the  bank 
of  the  river  and  extending  downstream  more  t)r  less 
at  right  angles  to  the  current,  with  the  idea  of  de- 
flecting the  main  current  of  the  river  further  out  into 
the  river  and  thereby  reducing  the  probability  of 
floating  material  entering  the  canal.  It  was  argued 
that  if  ice  of  various  sorts  could  be  driven  out  into 
the  swift  water  of  the  main  ])art  of  the  stream  the 
amount  taken  into  the  canal  would  be  very  much  re- 
duced. 

As  additional  i)recaution  against  ice  troubles  two 
sets  of  openings  through  the  canal  1)ank  are  provided 
— one  near  the  u]i{)er  end  of  the  canal,  consisting  of 
seventeen  oj^enings  each  having  a  free  span  of  15  feet. 
These  openings  are  normally  closed  with  stoplogs 
with  the  crest  of  the  concrete  still  about  10  feet  be- 
low the  lowest  water.  A  similar  set  of  openings,  but 
not  quite  so  long,  is  provided  immedately  above  the 
power  house.  The  idea  in  connection  with  these 
openings  is  that  by  adjusting  the  stoplogs,  so  as  to 
])rovide  an  overflow  of  about  two  feet,  a  high  surface 
velocity  can  be  obtained,  particularly  in  the  neighbor- 
hood of  the  spillway  itself,  and  that  ice  guided  in  this 
direction  by  properly  located  booms  will  flow  out 
of  the  canal  through  these  openings. 

Through  the  power  house  itself,  which  will  ulti- 
mately be  1,200  feet  long,  a  number  of  openings  are 
being  provided — three  openings  in  the  present  struc- 
ture, which  is  700  feet  long.  These  openings  are  to 
serve  the  i)urpose  of  removing  ice  or  other  material 
which  may  collect  before  the  power  house,  without 
the  necessity  of  passing  this  material  clear  across 
the  full  length  of  the  building. 

Thrust  Bearings 

The  paper  describes  in  a  very  interesting  manner 
the  design  of  thrust  bearing  finally  adopted,  and  the 
reasons  therefor.  The  following  (juotations  are  taken 
direct  from  Mr.  Smith's  pai)er:— 

"In  the  sub-structure  as  constructed  provision  was 
made  for  ten  units,  each  of  about  10,801)  h.p.,  and  three 
exciters  or  auxiliary  units,  each  of  1,500  h.p. 

"Before  the  design  could  be  developed  completely, 
the  type  of  thrust  bearing  to  be  used  in  case  the  ver- 
tical unit  was  chosen  had  to  be  decided  upon. 

"There  are  several  types  of  thrust  bearings  now  in 
common  use  in  power  developments,  amongst  them 
being  the  oil  |)ressure  bearing,  the  roller  bearing,  and 
the  Kingsbury  bearing. 

"The   oil  pressure   bejiring  is   familiar  to  you  all, 


consisting  as  it  docs  of  an  oil  film  maintained  by 
pumps  between  a  stationary  plate  and  a  rotating  plate. 

"The  roller  bearing  has  been  developed  and  is  in 
common  use  on  small  units.  A  few  installations  have 
been  made  on  large  units,  and  at  the  time  this  plant 
was  designed,  some  three  years  ago,  a  careful  study 
was  made  of  the  njller  bearing. 

"The  roller  bearing  had  a  number  of  very  good 
points,  inasmuch  as  it  was  a  jKjsitive  support  to  the 
rotating  parts,  and  the  lubricating  system  only  needed 
to  be  sufificient  to  circulate  and  cool  the  oil.  Some 
difficulties  had  been  experienced  in  a  few  plants  with 
roller  bearings,  particularly  on  account  of  the  difficul- 
ties in  obtaining  suitable  steel  plates  to  serve  as  a  bear- 
ing surface  against  which  the  rollers  operate.  It  seemed 
to  be  an  extremely  difficult  thing  to  obtain  a  piece  of 
steel  of  uniform  hardness,  and  which  would  not  de- 
flect or  warp  when  the  temperature  rose. 

The  Kingsbury  Bearing 

"The  third  type  of  bearing,  and  the  one  finally 

chosen,  is  a  new  design,  and  one  which  has  rapidly 
come  into  prominence  in  the  last  few  years.  This 
bearing  was  invented  and  manufactured  by  Albert 
Kingsbury,  of  Pittsburgh,  and  while  having  some  of 
the  advantages  of  the  roller  bearing,  possesses  ad- 
vantages of  its  own. 

"It  has  certain  disadvantages  also,  but  these  dis- 
advantages seemed  to  have  been  met  at  the  time  we 
ordered  the  bearings,  and  the  performance  of  the  bear- 
ings has  borne  out  the  wisdom  of  deciding  to  adopt 
that  style  of  api)aratus. 

"The  Kingsbury  bearing  depends,  like  the  oil 
thrust  bearing,  on  the  oil  film  maintained  between  a 
rotating  plate  and  a  fixed  surface.  The  fixed  surface, 
however,  is  not  a  continuous  plate,  but  is  made  up  of 
a  number  of  sectors,  each  independently  supported  aifd 
each  free  to  rock  slightly.  By  this  device  the  oil  is 
entrained  between  the  fixed  plate  and  the  rotating 
plate  on  account  of  the  viscosity  of  the  oil,  and  an  oil 
film  established  as  soon  as  the  machine  has  made  a 
part  of  a  revolution. 

"After  the  machine  gets  to  full  speed,  the  rotating 
part  rises  about  one  or  two  thousandths  of  an  inch  on 
the  oil  film,  and  after  that  the  friction  is  reduced  to  a 
very  low  amount,  the  losses  in  this  bearing  being  con- 
siderably less  than  in  the  roller  bearings. 

"The  weak  jiart  in  connection  with  the  Kingsbury 
bearing  is  at  the  time  when  the  machines  come  to  rest. 
.\t  that  time  the  oil  film  is  squeezed  out  and  the  ma- 
chine starts  practically  metal  to  metal. 

"By  the  use  of  a  very  hard  babbit,  containing  a 
high  percentage  of  tin  and  a  carefully  machined  and 
scraped  surface,  no  injurious  results  take  place,  and 
with  due  i)recautions  in  starting  and  stopping  these 
machhies  the  results  obtained  have  been  very  satis- 
factory. 

"Having  decided  on  the  use  of  a  thrust  bearing  of 
the  type  mentioned  above,  it  was  then  decided  to  place 
the  thrust  bearing  on  the  top  of  the  machine  in  order 
to  make  the  bearing  accessible,  and  to  reduce  the  thick- 
ness of  concrete  required  under  the  machine.     -  • 

"If  a  thrust  bearing  of  any  type  had  been  put  be- 
tween  the  water-wheel  and   the  generator,  it  would 
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have  been  necessary  to  have  provided  a  tunnel  pass- 
age for  these  bearings  to  make  them  accessible,  and 
therefore  the  floor  level  of  the  power  house  would 
necessarily  have  been  changed. 

"In  order  to  carry  the  thrust  bearing  on  the  gen- 
erator, cast-iron  brackets  were  designed  by  the  water- 
wheel  company,  and  calculations  made  not  only  as  re- 
gards their  strength  but  particularly  as  regards  the 
deflection. 

"The  rigidity  of  this  construction  was  one  of  the 
main  reasons  why  this  design  was  finally  adopted,  as 
it  was  deemed  necessary  to  provide  a  design  which 
would  give  as  little  vibration  as  possible. 

"This  can  readily  be  understood  when  the  dimen- 
sions of  the  oil  film,  that  is  about  one  to  two  thous- 
andths of  an  inch,  are  mentioned." 

Another  section  of  Mr.  Smith's  paper  gives  the  fol- 
lowing construction  data, — 

"Work  with  one  steam  shovel  was  commenced  to- 
wards the  end  of  1912.  The  crib  work  was  finished, 
pumps  were  installed,  and  most  of  the  work  of  un- 
watering  and  the  arrangement  of  the  construction  plant 
was  designed  and  largely  completed  in  1912,  and  the 
spring  of  1913.  In  the  spring  of  1913  a  contract  was 
entered  into  with  Eraser,  Bruce  &  Company  by  which 
these  contractors  undertook  the  excavation,  concrete 
work  in  the  power  house,  and  in  general  the  main  fea- 
tures of  the  work  except  the  superstructure  of  the 
power  house,  and  transformer  house,  and  the  installa- 
tion of  the  apparatus  in  the  power  house.  During  1913 
a  considerable  amount  of  the  south  bank  was  com- 
pleted, and  work  commenced  on  that  part  of  the  south 
bank  extending  across  the  rapids  to  the  Isle  aux 
Vaches. 

"During  the  fall  of  1913,  and  in  1914,  eight  steam 
shovels  were  at  work,  twenty-eight  locomotives,  and 
two  hundred  6-yard  and  thirty-six  12-yard  cars.  The 
performance  of  the  steam  shovels  varied  tremendously, 
as  would  be  expected  in  different  classes  of  material. 
When  excavating  clay  at  the  lower  end  of  the  canal 


near  the  power  house  the  No.  1  shovel  made  the  best 
record,  taking  out  about  47,000  cubic  yards  place  mea- 
surement of  material  in  the  day  shift,  and  about  21,000 
cubic  yards  in  the  night  shift,  in  a  month.  When  ex- 
cavating boulders  which  formed  the  original  bed  of 
the  river,  these  boulders  being  more  or  less  cemented 
into  place,  but  not  requiring  drilling,  one  shovel  took 
out  about  20,000  yards  in  one  month. 

"When  excavating  rock  which  required  to  be  drilled 
and  blasted,  the  shovel  performance  was  about  11,000 
cubic  yards  per  month  per  shovel. 

"It  can  be  readily  understood  from  the  description 
which  has  been  made,  that  the  construction  plant  for 
handling  this  work  was  in  itself  very  extensive.  The 
engineering  features  involved  in  the  design  and  the 
operation  of  this  plant  were  quite  a  job  in  themselves. 
Outside  of  the  steam  shovel  and  transportation  plant 
above  mentioned,  two  air  compressor  plants  were  in- 
stalled, each  plant  having  an  aggregate  capacity  of 
2,500  cubic  feet  of  free  air  per  minute  when  in  opera- 
tion. 

"A  machine  shop,  carpenter  shop,  and  blacksmith's 
shop  and  various  other  small  shops  were  required  for 
the  operation  of  this  construction  plant.  Electric 
power  was  used  from  the  nearby  station  of  the  Mont- 
real Light,  Heat  &  Power  Company,  the  maximum 
used  being  in   1914,  about  2,500  h.p. 

"The  construction  plant,  including  what  belonged 
to  the  Cedars  company,  and  to  the  contractors,  cost 
in  excess  of  $600,000.  This  figure  is  mentioned  as 
showing  the  very  extensive  amount  of  plant  required 
for  a  job  of  this  nature.  Extensive  temporary  build- 
ings were  also  required,  approximately  $85,O0O  being 
expended  for  this  work. 

"The  first  concrete  was  in  place  in  the  power  house 
in  August,  1913,  and  the  power  house  concrete  was 
completed  in  October,  1914;  the  total  amount  of  con- 
crete in  the  power  house  being  79,000  yards,  plus 
1,500  yards  of  grout.  This  -concrete  was  put  in  at 
the  rate  of  600  cubic  yards  per  day  under  best  con- 
ditions." 


Siphon  Bridge  over  Bow  River  carries  8  ft. 

Water  Pipe 


A  bridge  over  the  Bow  River  about  seventy-five 
miles  north  of  Medicine  Hat,  recently  completed, 
which  forms  part  of  the  large  irrigation  project  of  the 
Southern  Alberta  Land  Company,  Limited,  presents 
some  interesting  features. 


The  structure  consists  of  six  120-ft.  riveted  truss 
spans,  which  carry  an  8-ft.  wood-stave  pipe  line  over 
the  Bow  River  and  also  provide  a  20-ft.  roadway  and 
two  3-ft.  sidewalks.  The  truss  spans  are  designed  for 
carrying,  at  some  future  time,  a  single-track  electric 
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View$  of  Bow  River  Bridge— Part  of  Southern  Alberta  Land  Company's  big  irrigation  system. 
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railway.  The  sidewalks  are  cantilevercd  from  the 
trusses  in  such  positions  as  to  permit  inspection  of  the 
pipe  line,  which  is  supported  on  cradles,  hunp  from 
the  roadway  strinjifers  by  means  of  steel  slugs. 

The  bridge  is  a  i)art  of  one  of  the  largest  irrigation 
projects  in  North  .America,  comjjrising  204  miles  of 
main  canal  and  irrigating  about  230,000  acres.  The 
wood-stave  pipe  line,  where  it  crosses  the  IJow  River, 
is  a  syphon  having  a  total  head  of  1'>.1  ft.    The  syphon 
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Cross  Section  of  Bow  River  Siphon  Bridge. 

is  96  ins.  in  inside  diameter,  and  is  constructed  of  fir 
staves  which  have  a  finished  thickness  of  3->fi  ins.  and 
are  handed  together  with  v^i-in.  and  Js-in.  bands.  The 
sup])orting  cradles  are  of  concrete,  spaced  6  ft.  on 
centres.  The  total  length  of  the  syphon  is  6518.5  ft.. 
720  ft.  of  which  are  supported  by  the  Bow  River 
Biidge. 

In  building  the  bridge  it  was  necessarj'  to  haul  all 
materials  entering  into  it  from  Suffield,  Alberta,  a  dis- 
tance of  25  miles.  This  town  is  located  on  the  Cana- 
dian Pacific  Railway  and  is  the  nearest  railway  sta- 
tion. Figure  2  is  a  construction  view  illustrating  tiie 
manner  of  erecting  the  bridge.  The  construction  of 
the  i)iers  and  the  erectit)n  of  the  super-structure  were 
made  exceedingly  difficult  by  the  ice  gorges  and  by  the 
rapidly  fiuctualing  river  stage. 

The  steelwork  and  piers  were  designed  and  erected 
by  the  Wisconsin  IJridge  and  Iron  Co.,  of  Milwaukee. 
Wis.  The  design  and  erection  of  the  timber  api>roaches 
were  in  charge  of  D.  \V.  1  lays,  chief  engineer  of  the 
Southern  Alberta  Land  Co.,  Ltd. 


Record  Size  Concrete  Floor  Slab — Over 
4,000  square  feet  area  without  In- 
termediate Supports 

What  is  thought  to  be  the  largest  free  area  of 
concrete  slabs  without  interior  su])ports  has  recently 
been  built  in  San  .\ntoiiio,  Texas,  in  an  addition  to 
the  I'exar  County  Court  House.  The  slab  measures 
112  ft.  6  in.  by  37  ft.  6  in.  in  extreme  dimensions, 
and  is  supported  only  along  the  edges.  There  are 
three  such  slabs  in  the  structure,  which  is  to  be  used 
for  court  rooms.  It  was  desired  to  keep  the  storey 
heights  the  same  as  the  old  court  house  adjoining, 
and  at  the  same  titne  to  jirovide  a  room  that  would 
be  large  enough  for  court  usage.  In  order  to  accom- 
l)lish  the  purpose  without  sacrifice  of  space,  the  archi- 
tects (letcrmiucd  to  use  a  flat,  unobstructed  slab.   The 


flo(jr  system  finally  adopted  was  a  ribbed  system,  with 
plastered  ceiling  below,  the  ribs  running  across  the 
building,  and  carried  to  the  wall  columns  by  beams 
masked  within  the  walls  of  the  building.  The  Kahn 
System  of  Floortyle  construction  was  used,  and  proved 
most  satisfactory. 

The  floor  system  was  designed  for  a  maximum 
lf)ad  of  175  pounds  per  square  foot,  including  75 
j)ounds  live  load,  and  consists  of  reinforced  concrete 
ribs  with  top  slab,  forming  a  .series  of  small  T-beams. 
The  ribs  are  MYi  inches  in  depth  from  the  top  of  the 
slab,  which  is  3^  inches  thick,  and  are  formed  by 
I)arallel  lines  of  l'"loortyle  spaced  26  inches  on  centres. 
These  I'loortyle  are  simply  corrugated  sheet  iron 
troughs,  21  inches  across  the  open  side,  which  m 
placed  down.  The  sides  are  battered,  so  as  to  thicken 
the  ribs  out  into  the  top  slab,  and  the  top  serves  as 
a  form  for  a  thin  slab  on  top.  The  spacing  gives  a 
bottom  width  to  the  ribs  of  5  inches.  The  concrete 
and  steel  in  this  design  had  a  weight  of  80  pounds 
per  square  foot.  Forms  were  built  over  the  entire 
area,  and  upon  them  were  first  laid  Hy-rib,  upon 
which  the  ceiling  was  later  plastered.  The  rows  of 
l-'loortyle  were  then  lined  up,  and  between  them  was 
placed  the  reinforcing  steel,  which  consisted  of  Khan 
bars.  Concrete  was  ))laced  from  an  A-frame  gravity 
chute  which  reached  all  parts  of  the  slab  area. 

In  designing  this  slab,  a  bending  moment  at  the 
centre  of  1/8  \\T  was  calculated,  using  1  as  the  dis- 
tance face  to  face  of  the  supporting  beams.  The  sup- 
IKirting  beams  were  calculated  for  fully  continuous 
action  except  for  the  end  spans,  which  were  consid- 
ered as  partially  continued.  Columns  were  figured 
with(jut  any  addition  for  bending  moment  due  to  the 
deflection  of  such  a  long  span  slab,  and  were  rein- 
forced by  vertical  steel  rods  with  hoop  ties.  The 
beams  carried  the  outside  wall  at  each  storey,  in  addi- 
tion to  the  floor  slab.  The  following  unit  stresses 
were  used : — steel  in  tension.  18.000  lbs.  per  sq.  in. ; 
concrete  in  bending.  750  lbs.  per  sq.  in. ;  concrete  in 
hooped  columns,  .500  lbs.  i)er  sq.  in.  on  section  inside 
hoops ;  concrete  and  steel  combined,  in  shear.  140  lbs. 
per  sq.  in.  The  cost  of  this  floor,  including  only  con- 
crete, reinforcing  steel,  Floortyles,  Hy-rib,  and  forms, 
was  45  cents  per  square  foot  of  slab  area.  The  entire 
design  was  made  in  the  office  of  the  Trus.sed  Concrete 
Steel  Company  of  Texas,  who  also  supplied  the  rein- 
forcing steel,  and  other  metal  work,  and  who  have 
|)atented  the  system. 


Sewage  Treatment  and  the  War 

When  the  war  is  over  and  ordinary  municipal  ac- 
tivities have  been  restored  throughout  Europe  there 
may  be  some  surprising  realignment  of  sewage  treat- 
ment. Necessary  economies  will  force  all  the  Euro- 
pean countries  engaged  in  the  war  to  adopt  a  rational 
rather  than  an  ideal  sewage-treatment  pi>licy.  such  as 
has  been  i)ractised  in  Germany  for  a  decade  or  two. 
Partial  proces.ses,  like  screening  and  tank  treatment. 
will  <loubtless  be  widely  employed,  and  in  many  in- 
stances inching  more  may  be  feasible  for  years  to 
come.  If  the  activated-sludge  process  is  shown  to  be 
an  economic  success  it  bids  fair  to  be  adaptable  to 
almost  any  degree  of  treatment  and  thus  to  find  its 
way  to  all  parts  of  the  world.  Ry  the  time  the  war 
is  over,  the  pos.sibilities  of  this  most  interesting  and 
promising  method  of  sewage  treatment  will  probablv 
be  determined. — Engineering  News. 
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Country    Roads — Past,   Present,   and    Future 

Suburban  and  country  road  of  future  is  "  Concrete"— Day  of  Maca- 
dam  is   past  —  Municipality    should    finance  the   supply  of   material. 

By  J.  W.  Astley 


THE  problem  of  deciding  upon  the  best  kind  of 
road,  having  in  mind  not  only  present  but 
future  requirements,  is  a  familiar  one.  En- 
gineers make  the  mistake  of  paying  too  much 
attention  to  what  is  being  done  in  other  countries.  I 
refer  to  it  as  a  mistake  because  our  distances  are 
greater,  our  climatic  conditions  dissimilar  from  those 
experienced  elsewhere,  our  labour  and  traffic  condi- 
tions different,  and  moreover  we  have  to  do  with  dif- 
ferent aspects  of  the  question  of  raising  money.  Un- 
der these  circumstances  we  must  improve  as  we  go 
along,  and  endeavour  to  anticipate  changes  in  traffic. 
Before  starting  to  outline  what  we  should  endeavour 
to  aim  at  1  will  give  a  short  review  of  my  experience. 
This  may  be  helpful  as  showing  that  improvements 
in  road-building  have  kept  pace  with  the  changing  re- 
quirements, even  though  the  progress  has  been  small. 
My  first  experience  dates  back  forty  years.  At 
that  time  country  roads  were  corduroy  or  dirt,  and 
nearly  all  of  the'm  were  constructed  by  what  was 
known  as  "statute  labour."  This  means  that  by  stat- 
ute so  many  days'  work  had  to  be  done.  What  con- 
stituted a  day's  work,  however,  was  left  pretty  much 
to  the  individual.  During  the  same  period  certain 
roads  were  made  by  the  military  department.  In 
most  cases  these  military  roads  were  well  drained,  and 
in  each  locality  the  best  material  available  and  the 
best  means  of  handling  it  were  taken  advantage  of. 
In  the  latter  respect  the  construction  was  worthy  of 
note,  but  otherwise  the  roads  would  not  suit  present- 
day  requirements.  For  many  years  these  statute  la- 
bour dirt  roads  were  made  to  answer  the  purpose 
simply  because  money  was  scarce  and  because  pro- 
duce was  generally  taken  over  the  roads  in  the  winter. 
Moreover,  time  was  not  as  valuable  then  as  it  is  now. 

Gravel  Roads  Stand  the  Test  of  Time 

I  know  of  some  short  stretches  of  gravel  roads 
laid  forty  years  ago  which  stand  to-day  as  a  monu- 
ment to  the  men  who  acted  as  pathmasters — this  being 
the  name  given  at  that  time  to  the  official  in  charge  of 
the  work.  From  that  time  on  macadam  roads  were 
built.  If  these  were  built  of  some  hard  rock  they  gave 
considerable  satisfaction  (until  the  advent  of  the  auto- 
mobile and  fast-moving  truck),  and  if  properly  laid 
and  kept  in  repair  they  proved  valuable  as  a  founda- 
tion for  some  asphalt  wearing  surface. 

Twenty  and  thirty  years  ago  many  concrete  pave- 
ments and  roads  were  also  built,  but  the  majority 
were  laid  badly  and  gave  poor  satisfaction.  Owing 
to  defects  in  construction,  they  did  not  provide  as 
good  a  foundation  for  an  improved  surface  as  an  old 
macadam  which  had  been  well  built  and  maintained. 

During  the  last  few  years  considerable  thought  has 
been  given  to  various  classes  of  roads.  This  is  due 
largely  to  the  fact  that  we  realize  that  the  fast-trav- 
elling automobile  and  truck  have  come  to  stay.  This 
traffic  will  give  us  more  to  think  about  in  the  future, 
and  we  must  prepare  ourselves  accordingly.  Heavier 
trucks  and  heavier  loads  will  have  to  be  carried  from 
the  farm  to  the  elevator,  and  from  the  larger  towns 


to  the  smaller  towns  and  villages.  Much  of  the  trans- 
portation will  be  by  road  in  place  of  by  rail. 

Having  had  a  glimpse  of  the  past,  we  will  consider 
the  present  and  the  future  as  regards  suburban  and 
country  roads.  We  need  not  consider  city  streets,  as 
they  are  generally  looked  after  by  competent  en- 
gineers. 

Now,  as  dirt  roads  will  be  pre-eminent  for  many 
years,  we  will  discuss  them  first.  In  the  first  place,  if 
it  is  possible,  all  road-building  should  be  controlled  by 
some  central  authority  in  charge  of  a  certain  well- 
defined  district.  In  this  way  the  roads  are  built  under 
.some  uniform  .system,  with  an  eye  to  the  future — 
especially  in  regard  to  drainage.  With  constructional 
operations  in  charge  of  such  authority  the  work  can 
be  done  more  cheaply  and  more  efficiently. 

Good  Drainage 

The  main  consideration  in  building  dirt  roads  is  to 
have  good  drainage.  The  foundation  should  be  drained 
by  ditches  large  enough  to  give  sufficient  material  to 
make  a  road-bed  18  feet  wide,  with  an  8-ft.  berm  from 
the  toe  of  any  slope  to  the  side  ditches.  It  is  a  well- 
known  fact  that  practically  all  parts  of  the  country 
get  dryer  as  years  go  by.  This  not  only  refers  to  sur- 
face water,  but  to  changes  in  climatic  conditions,  from 
clearing  same  if  it  is  a  bush  country,  and  from  other 
natural  causes  if  it  is  a  prairie  country.  FQr  these 
reasons  these  deep  ditches  can  be  partially  filled  up. 
This  can  be  done  with  the  excavation  from  the  dirt 
roads  when  being  prepared  for  an  improved  pavement, 
thus  leaving  a  very  solid  foundation  for  the  improved 
road. 

This  is  a  question  to  which  enough  attention  has 
not  been  paid  in  the  past.  It  will  be  found  that  90  per 
cent,  of  all  failure  in  new  improved  roads  is  from  the 
settlement  of  newly  filled  depressions.  It  is  too  often 
assumed  that  filling  these  depressions  in  6-in.  courses 
and  rolling  will  avoid  any  future  settlement,  but  in 
practice  this  is  not  found  to  be  the  case.  This  is 
simply  due  to  the  fact  that  the  different  soils  used  in 
making  these  fills  undergo  some  chemical  action  be- 
fore becoming  .solid.  If  all  slopes  and  berms,  etc.,  are 
properly  made  in  the  first  place,  the  cost  of  material 
will  be  less.  The  weed  cutting  will  be  a  small  item 
by  the  use  of  up-to-date  weed  cutting  appliances  en- 
abling a  team  to  handle  at  least  five  miles  a  day  from 
ditch  to  ditch.  I  might  end  by  saying  that  dirt  roads 
especially  need   drainage,  bottom   and  top. 

The  next  class  of  road  to  be  considered  is  a  light 
gravel  road,  where  the  total  depth  of  gravel  is  9  in. 
after  being  consolidated.  This  should  be  made  9  ft. ' 
wide  on  what  will  be  the  right  hand  side  coming  to 
elevator  or  town  of  a  future  eighteen-foot  roadway. 
Only  a  slight  slope  on  road  surface  should  be  allowed 
viz. : — toward  the  right  hand  ditch.  Temporary  weep- 
ing drains  every  100  ft.  from  the  bottom  of  the  gravel 
should  be  built.  These  are  only  considered  necessary 
to  keep  the  foundation  dry,  until  the  gravel  consoli- 
dates enough  from  traffic  to  shed  all  surface  water,  and 
which   under  ordinary  traffic  will  be  in  two  or  three 
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years.  Jt  will  save  money  to  run  the  gravel  through 
a  crusher,  and  break  all  stones  clown  to  one  inch. 
No  scrceniiij.(  is  required. 

As  gravel  will  not  l)iiid  itself,  but  simply  binds 
from  traffic  and  from  puherizcd  soil,  which  is  de- 
posited on  the  road  by  wind  or  traffic,  it  is  advisal)lc 
in  the  first  place  to  give  the  gravel  a  thin  coating  of 
loam,  then  sprinkle  slightly  and  roll  with  a  light  roller, 
simply  because  the  sooner  you  con.solidate  your  road 
so  as  to  carry  ordinary  traffic  without  rutting,  the 
better  it  will  retain  its  shape,  and  consecjuently  the 
less  it  will  cost  to  keep  in  repair.  Under  no  circum- 
stances have  what  are  known  as  loose  gravel  shoul- 
ders ;  these  are  to  l)e  condemned  in  every  class  of  pave- 
ment. They  simply  act  as  water  catchers,  which  na- 
turally soaks  under  the  pavement,  weakening  the  foun- 
dation. The  only  excuse  of  those  who  advocate  them 
is  that  they  hel])  to  keej)  the  pavement  cleaner,  in 
my  o])inion  it  is  cheaper  to  clean  (jfif  a  little  dirt  than 
to  rei)air  the  damage  to  the  foundations  of  any  class 
of  ])avement. 

Macadam  Roads 

Next  consi<ler  what  used  to  be  called  macadam 
roads.  1  use  this  term  for  the  reason  that,  in  my  opin- 
ion, the  day  of  macadam  roads  may  be  considered 
past,  because  the  first  cost  of  a  properly  built  maca- 
dam road  is  about  the  same  as  a  concrete  rt)ad.  The 
yearly  cost  of  repairs  is  greater  under  any  traffic,  and 
under  automobile  traffic  is  prohibitive;  also  eventu- 
ally it  does  not  give  as  good  a  foundaticm  as  concrete, 
when  an  improved  surface  is  placed  thereon. 

If  a  macadam  road  is  already  in  existence  and  has 
been  kept  in  proper  repair,  it  can  be  surfaced  with 
some  asphaltic,  tarvia  or  other  surface  mixture  and 
made  into  a  first  class  road  for  any  traffic,  but  in  doing 
.so  the  bond  of  the  old  road  must  not  be  broken.  Trim- 
ming and  lining  lip  must  be  done  t)y  the  addition  of 
new  macadam  well  watered  and  rolled  in  before  any 
surface  mixture  is  api)lied.  If  the  old  bond  has  to  be 
broken  to  suit  any  changes  in  grade,  etc.,  it  might  as 
well  be  ploughed  up  and  removed,  as  once  the  old 
bond  is  broken,  uneven  settlements  will  take  place  en- 
tirely ruining  the  grade  of  the  new  surface. 

Concrete  the  Road  of  the  Future 

The  fourth  class  of  road  is  concrete.  I'his  1  con- 
sider will  be  the  suburban  and  country  road  of  the 
future.  Although  concrete  roads  were  tried  many 
years  ago  and  abandoned,  it  was  not  the  fault  of  the 
concrete — it  was  simply  the  fault  of  the  workmanship. 
There  are  some  small  stretches  of  concrete  roads  built 
13  and  20  years  ago  and  which  have  cost  little  to  keep 
in  repair  and  are  ni  fair  condition  yet.  There  is  noth- 
ing simpler  to  an  experienced  concrete  man  than  mak- 
ing good  concrete  roads.  Good  drainage  for  the  foun- 
dation, good  earth  foundation  well  consolidated.  The 
use  of  proper  material,  proper  proportions  and  seeing 
that  the  material  specified  in  the  specifications  actu- 
allv  goes  with  the  work. 

For  suburban  roads  18  ft.  wide;  for  country  roads 
9  ft.,  built  as  mentioned  for  dirt  rt>ads  viz. : — on  one 
side.  At  any  future  time  this  can  be  widened  to  18  ft. 
The  joint  at  the  centre  to  be  tilled  with  tar  and  .sand. 
This  joint  will  not  affect  any  future  surface  mixture. 
Mxpansion  joints  reipiire  to  be  made  not  less  than  30 
ft.  ajiart  and  not  more  than  50  ft.  Ciravel  run  through 
a  crusher  the  .same  as  for  gravel  roads  should  be  u.sed. 
but  it  should  be  screened  so  as  to  obtain  the  proper 
proportions  of  the  various  sizes,  in  which  case  the 
concrete  will  be  far  superior  to  concrete  made  from 
broken  lime  stone  and  .sand. 


The  interest  on  first  cost,  sinkinj;  fund  and  main- 
tenance charges  will  be  found  to  be  less  than  on  any 
other  class  of  pavement. 

To  arrive  at  what  will  be  the  actual  cost  to  any 
community  for  any  cla.ss  of  pavement,  these  three 
items  must  be  taken  together,  and  als<j  the  question  of 
the  value  of  their  investment  after,  say,  15  years,  by 
which  time  the  original  cost  should  be  wiped  out.  At 
the  end  of  this  15  years  concrete  should  be  in  good 
condition  to  be  resurfaced  with  2  in.  of  an  asphaltic 
mixture  costing  75c.  per  square  yard,  and  which  under 
ordinary  care  will  last  f(jr  another  15  years  with  ap- 
proximately the  same  percentage  as  to  cost  for  inter- 
est, sinking  fimd  and  maintenance.  After  that  period 
the  yearly  maintenance  cost  will  increase  more  rap- 
idly. Up  to  a  certain  limit  of  expense  it  is  cheaper  to 
continue  the  repairs,  but  beyond  this  limit  it  is  cheaper 
to  remove  the  surface  and  put  a  new  surface  on  at  a 
cost  of  90c.  per  .square  yard. 

I  may  state  that  in  .some  exceptional  cases  such  as 
gravel  or  sandy  soil,  asphaltic  macadam  on  a  new  ma- 
cadam foundation  may  give  fairly  gcK)d  results,  but 
the  surface  mixture  must  be  machine  heated  and  mixed 
aiul  not  i)ut  on  by  what  is  known  as  the  penetration 
system.  There  is  t(jo  much  risk  of  an  uneven  mixture 
with  the  penetration  system.  This  .system  was  only 
considered  a  make  shift  by  experienced  men  trying  to 
evolve  some  scheme  that  required  very  simple  and 
cheap  machinery  and  could  therefore  be  adopted  by 
small  towns,  etc. 

Municipality  Should  Furnish  Material 
A  few  parting  words  of  advice  as  regards  building 
any  class  of  pavement  of  which  the  main  cost  is  made 
up  of  cost  material.  The  central  authority  or  muni- 
cipality should  furnish  every  class  of  material.  It  may 
be  said  it  is  not  in  their  line,  but  the  scxjner  they  learn 
to  do  so,  the  better  value  will  be  get  for  the  expendi- 
ture of  the  public  money.  They  can  finance  as  cheaply. 
and  should  buy  as  cheaply  and  will  get  exactly  what 
they  want,  viz.,  the  best  in  every  case  and  they  can  do 
the  work  just  as  cheaply  and  in  my  opinion  do  it  better 
if  they  simply  adopt  one  rule: — put  a  practical  man  in 
charge  and  leave  him  alone.  He  will  keep  all  patron- 
age out  to  save  his  own  reputation  as  being  a  prac- 
tical man. 


Irrigation  Practice  and  Engineering — by  B.  A. 
I'tcheverry,  head  of  the  Department  of  Irrigation  in 
the  University  of  California.  McGraw-Hill  Btxik 
Company,  Inc.,  New  York,  publishers.  \'ol.  II.,  speci- 
ally devoted  to  a  presentation  of  the  fundamental 
principles  and  problems  of  irrigation  engineering. 
While  the  author  has  endeavored  to  meet  particularly 
the  needs  of  teachers  and  students  in  technical  schools, 
considerable  descriptive  information  and  cost  data 
have  been  added,  which  makes  the  volume  more  valu- 
able to  engineers  engaged  in  the  construction  and 
operation  of  irrigation  systems.  Well  illustrated;  350 
pages ;  size,  6  x  9^  inches  approximately. 


The  city  architect  of  Toronto,  Mr.  \V.  VV.  Pearsc,  has 
had  tests  made  of  all  the  brick  supplied  by  the  large  brick 
manufacturing  concerns  in  Toronto  and  the  vicinity.  The 
(lata  and  bricks  arc  kept  in  a  cupboard,  and  arc  available 
for  the  Kcneral  public's  use.  The  architect's  department 
also  has  a  cement-testing  machine,  and  Mr.  Pearse  has  re- 
commended to  the  Board  of  Control  the  purchase  of  a  wood- 
testing  machme. 
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Edmonton     Completes    a    Second    Armoury 

A  substantial  building  costing  three  hundred  thous- 
and dollars — Completely  and  substantially  equipped 


A  splendid  new  drill  hall  has  just  been  completed 
by  the  P.  Lyall  &  Sons  Construction  Com- 
pany in  the  city  of  Edmonton,  at  a  cost  of 
approximately  $300,000.  The  new  armoury 
covers  the  entire  block  between  104th  and  105th 
Streets,  the  main  entrance  on  the  south  side  facing 
on  Churchill.  The  main  drill  hall  is  floored  with  as- 
phalt, and  is  approximately  100  by  200  feet  in  area. 
Thirty-eight  rooms,  each  20  by  13  feet,  open  oflf  the 
drill  hall,  to  be  used  for  offices  and  sleeping  quarters 
for  the  men.  On  this  main  floor  there  is  also  a  large 
battery  gun   room   connected   with  the   arena   by  big 


has  been  installed  a  very  extensive  sanitary  system 
with  separate  units  for  officers  and  men.  Lavatories 
are  tile-floored  and  walled  with  enamelled  pressed 
brick.  The  walls  of  the  passageways,  shooting  gal- 
leries, and  similar  rooms  are  of  red  pressed  brick  with 
floors  of  concrete.  The  boiler  and  furnace  rooms  are 
slightly  depressed  below  the  level  of  the  main  base- 
ment floor.  The  heating  and  ventilation  system  is 
very  complete. 

The  sub-contracts  were  all  handled  by  Edmonton 
firms,  as  follows : — plumbing  and  heating.  Freeze  & 
Dobbin;  painting,  H.  G.  Franklin  &  Son;  sheet  metal 


'^i,  iy;^J^*S«S^,*''^,.;&p  •  iW.7v4&*'T*i-  ■ 


Edmonton's  new  armoury -^Indicative  of  military  spirit  of  Western  Canada. 


sliding  oak  doors.  Solid  oak  has  been  liberally  used 
throughout  the  building  in  the  doors  and  staircases, 
which  are  permanent  enough  to  withstand  the  hardest 
kind  of  wear.  The  floors  of  the  living  rooms  are  of 
selected  birch  on  the  main  floor  and  of  concrete  and 
tile  in  the  basement.  Spiral  stairways  are  placed  in 
each  of  the  four  towers  at  the  corners  of  the  Armouries. 
The  second  floor  borders  the  main  hall  on  the  east 
and  west  ends  of  the  south  side.  Across  the  east  side 
are  two  large  rooms  set  apart  for  sergeants'  assembly 
rooms  and  for  bilHards.  Adjoining  is  another  large 
room  which  will  probably  be  used  for  military  bands. 
Opening  ofi'  the  gallery  at  this  end  there  are  also 
sergeants'  sitting  room,  store  rooms,  and  so  on.  The 
lecture  and  recreation  room,  and  the  officers'  assembly 
rooms,  take  up  the  second  floor  space  along  the  south 
side.  These  rooms  are  very  large  and  well  appointed, 
and  arranged  to  open  into  one  another  by  sliding 
doors.  In  the  western  end  of  the  building  are  hand- 
somely finished   rooms   for  the  officers,  with   billiard 


work,  Freeze  Metal  Company ;  electric  light  and  fix- 
tures, Burnham-Frith. 

This  is  the  second  Dominion  Government  armoury 
to  be  built  in  Edmonton,  the  first,  the  Connaught  Ar- 
moury, being  erected  on  the  south  side  of  the  river 
in  1911-12. 


room. 


In  the  basement  are  two  sets  of  bowling  and  shoot- 
ing galleries — one  for  the  officers  and  one  for  the  men. 
Similar  alleys  are  installed  along  the  north  side  for 
non-commissioned    officers.      On    the    basement    level 


Large   Credit  Balance 

Reports  of  trade-exports  and  imports  published 
by  the  Department  of  Trade  and  Commerce, 
covering  the  year  ending  October,  1915,  show  the 
total  exports  increased  by  $96,296,139  and  imports 
increased  by  $92,908,747.  The  total  exports  for 
the  first  nine  months  of  the  year  amounted  to 
$509,092,245,  and  the  total  imports  for  the  same 
period  $421,677,217,  leaving  a  balance  in  Canada's 
favor  of  $87,415,028. 
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Tar    paint   better    than    lead    paint   on   steel 

penstocks  and  draft  tubes 

WHERE  water  comes  in  contact  with  the  paint  terinine  the  condition  of  the  tar  coating  and  the  iron 

ajjplied  to  steel  penstocks  and  draft  tubes  underneath. 

of  the  Minidoka    power    plant,    tar    paints  Cleaning  Brush  on  Breast  Drill 

have  been  found  to  be  a  satisfactory  cover-  j^  ^^j„  ^^  „,^j^^,  ^^^^^  j,,^  accompanying  schedule 

ing    accordnig  to  an  article  by  Barry  D.bble  in  the  ^^^^^  ^            ^                  ^^  ^^^  ^^^^  ^j  the  work  was  in- 

Rcclamation   Record  for  September,  from   which  the  ^q,^^^  -^  ^j^^  cleaning.     This  cleaning  was  done  by 

f«  lowing  extract,  practically  in  full,  and  mcludmg  the  ^^^^^^  ^^  ^^^^1  g^rapers  and  brushes.       With  the  lead 

table  giving  costs  of  cleaning  and  repainting,  has  been  j^^  ^^^^  -^^^^     j^^^'^  ^^j,      ^„^  -^  ^.^^  necessary  to 

made  by  I  he  Engineering  Record.  ^,^^„  ^^^^  ^^e  loose  scale  thoroughly  before  attempt- 

The  shop  paint  was  of  red  lead,  or  iron  oxide,  and  j„jt  to  repaint  the  metal, 
oil.  A  further  coat  of  red  lead  and  oil  was  applied  The  rivet  heads,  particularly,  presented  a  serious 
on  the  job,  after  assembling  and  riveting  the  pipes,  difficulty  with  these  scrapers,  and  we  found  it  very 
After  two  years'  service  an  examination  showed  that  slow  to  do  a  good  job  cleaning  around  them.  After 
this  paint  had  practically  disappeared.  this  work  on  the  draft  tubes  was  finished  a  special 
After  considerable  study  and  experiment,  with  un-  brush  was  made  up  which  could  be  fitted  over  the 
satisfactory  results,  the  following  formula  for  red-lead  rivet  reads  and  revolved  in  a  breast-drill  frame.  This 
paint,  obtained  from  one  of  the  largest  paint  manu-  worked  very  satisfactorily,  and  it  materially  reduced 
facturers  in  the  country,  was  adopted,  the  lampblack  the  cost  of  cleaning  the  penstocks, 
being  used  as  a  hardener  for  the  surface:  In  scraping  draft  tube  1  we  found  an  excellent  ad- 
First  coat :  30  lbs.  of  red  lead  per  gallon  of  linseed  herence  between  the  metal  and  the  tar  paint,  which  had 
oil,  using  one-third  boiled  and  two-thirds  raw  oil.  been  on  a  year  and  a  half  at  that  time.    Where  it  was 

L-          ,         ^                      I              -.i,    I  ^,    ^f  lo^^  scraped  down  to  the  metal  it  left  a  bright  surface.  On 

Second  coat :  same  as  above,  with  4  oz.  oi  lamp-  ^uru^i            j                   ?i.i-         t.j 

..,,,,                                                                        '^  one  patch,  of  about  1  sq.  yd.,  apparently  the  iron  had 

'    °                                                ■  1     I   iL         f  1  "o*^  been  well  cleaned  before  applying  the  paint,  as  it 

Third  coat :  same  as  above,  with  4  lbs.  of  lamp-  ^^,jjg  j^  ^  ^^^^^  difficult  to  reach,  and  here  scale  had 

black  to  the  gallon.  formed.     This   was   the   only   place,   however,  where 

I'aint  was  applied  according  to  this  formula  dur- 
ing the  winter  of   1912-13.     After   part  of  this   work  Table  I. 
was  done  the  chief  electrical  engineer  suggested  that  Cost  of  Cleaning  and  Painting  Five  Draft  Tubes, 
we  try  the  material  used  on  the  Los  Angeles  aqueduct,  Minidoka  Power  House 
and  in   accordance  with   his   instructions   we   ordered  Draft  Tube 
water-gas  tar  for  the  first  coat  and  coal-gas  tar  for  i           u'           :i           4           5       Total 
the  second  and  third  coats.    This  was  applied  to  pen-  Total     surface,     sq. 
stock  and  draft  tube  1.                                                                 yd i-o       i70       170       170       170       850 

_    ,  ^       ,                 »»^      -I-,  •  Area    cleaned    and 

Red  Lead  versus  Tar  Pamt  p^i^^^j    ^^    yj        ,.„       ,.„       ,5^       jj^       ^5^       -50 

At  the  end  of  the  1913  season  the  red-lead  paints  Cost  of  scaflFoldinK: 

applied   according  to  the   above   formula   showed   de-         Labor $52.32 

cided  deterioration  where  in  contact  with  water,  while         Material 22.74 

the  tar  was  in  very  good  shape  except  for  slight  rust  Cost  of  cleaning:* 

spots  around  some  of  the  rivets,  where  cleaning  evi-  Sharpening  scrap- 

dently  had  not  been  properly  done.    At  the  end  of  the  ers 52.76 

1914  season  the  lead  paint  had  almost  entirely  dis-         Labor $37.42  $92.98  $58.00  $48.28  $85.10  321.78 

appeared  where  exposed  to  water  and  the  tar  paint  Cost  of  painting.  labor: 

was  in  good  condition  on  the  penstocks,  but  was  ap-  First  coat  (watcr- 

parently  getting  rather  thin  on  the  outside  of  the  draft  ^as  tar)    ..    ..     7.40    11.09      2.60      6.7o                 11, 6^ 

tube.     Where  the  red   lead  does  not  come  in  contact  Second  coat  (coal- 

with  the  water,  as  is  the  case  on  the  upper  part  of  the  gas  tar)    ..    ..  10.95    16.69    10. 16    10.10    12. 06    59.96 

exterior  of  the  draft  tubes,  it  shows  no  deterioration  Third  coat   (coal- 

and  is  now  in  excellent  condition.  gas  tar)   ..    ..   None     None     None      8.50    None      8.50 

During  the  fall  of  1914  the  parts  exposed  to  water  Total  labor,  paint- 
on  all  the  draft  tubes  were  scra])ed,  cleaned  and  re-         ing  only 18. 3.'.    28.68     1-  ;r,    .•.■..;;(i    -1.99  no. 08 

painted  with  water-gas  and  coal-gas  tar.      The  accom-  Material  (all  coats)     3.40      2.11      1.6O      2.40      1.88    10.39 

panying  table  shows  the  cost  of  this  work.    There  was  

a  c()iisiderable  variation  in  the  condition  on  the  differ-         Total  cost $570.07 

ent  tubes,  due  to  the  fact  that  some  had  two  coats  of  Cost  per  square  yard  cleaned  and  painted: 

lead  and  some  three,  and  al.si)  due  to  the  fact  that  in  Scaffolding,  labor  and  material $0,100 

some  cases  the  weather  was  cold  when  the  i)aint  was  Cleaning,  sharpening  scrapers,  and  labor 0.4»« 

applied,  and  it  therefore  may  not  have  set  sufficiently  Painting— 

before  being  submerged  in  the  water.     The  tar  paint  Labor 0.147 

on  draft  tube  1  would,  under  ordinary  circumstances.  Material 0.014 

have  gone  a  much  longer  time  without  renewing,  but  

it  was  thought  advisable  to  go  over  it  in  order  to  de-  Total  per  square  yard $0,760 
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the  iron  had  not  been  protected  from  the  water.  There 
was  a  marked  difference  in  the  ease  with  which  this 
tar  was  cleaned  off  preparatory  to  repainting  as  com- 
pared with  the  work  involved  on  surfaces  which  had 
been  covered  with  red-lead  paint,  and  had  become 
pitted.  It  will  be  seen  from  the  cost  data  that  tube  1 
was  cleaned  for  about  one-half  the  average  for  the 
other  four  tubes.  Altogether  the  results  with  the  tar 
have  been  most  satisfactory. 

There  was  quite  a  variation  in  the  consistency  of 
the  water-gas  tar  purchased  at  different  times.  As 
ordinarily  obtained  it  was  necessary,  in  the  cool  wea- 
ther during  which  we  painted,  to  mix  a  little  gasoline 
with  it.  Usually  the  mixture  was  about  1  qt.  of  gaso- 
line to  from  3  to  5  gal.  of  tar.  This  tar  was  then 
spread  on  carefully  with  a  brush  in  the  same  manner 


as  ordinary  oil  paint,  it  being  carefully  worked  into 
all  pits  and  around  rivets.  One  gallon  of  tar  covered 
about  30  sq.  yds.  with  one  coat.  The  cost  was  about 
15  cents  per  gallon,  about  one-half  of  which  was 
freight  charge  from  Chicago  to  Minidoka. 

The  tar  is  rather  slow  in  setting,  even  if  the  wea- 
ther is  warm.  It  hardens  when  the  thermometer  drops, 
but  when  the  weather  warms  up  will  become  sticky 
even  after  a  considerable  period.  As  most  of  the 
work  was  done  in  cool  weather,  it  was  possible  to 
apply  the  second  coat  within  10  to  14  days.  In  only 
one  case  (draft  tube  4)  were  we  able  to  get  a  third 
coat  on  prior  to  the  time  when  the  weather  turned  so 
bad  that  it  was  impossible  to  do  outside  work.  It  does 
not  appear  to  affect  the  tar  to  put  it  into  the  water 
before  it  is  thoroughly  hardened. 


Extensive  Use  of  Concrete  Planned  for 
Fall  River  Improvements 


It  is  seldom  that  the  utility  of  concrete  as  the  only 
material  economically  available  is  more  clearly  em- 
phasized than  in  the  underground  construction  work 
designed  by  Fay*,  Spoft'ord  &  Thorndike,  consulting 
engineers,  for  carrying  out  much  needed  improve- 
ments at  Fall  River,  Mass.  For  forty  years  the  ne- 
cessity for  the  improvement  of  the  Quequechan  River 
which  flows  through  tlie  centre  of  the  city  has  been 
recognized. 

Sewerage  and  surface  drainage  as  well  as  the  water 
supply  to  the  numerous  mills  and  the  removal  of 
heated  water  from  the  condensers  have  had  to  be  con- 
sidered, while  at  the  same  time  conserving  the  presenr 
supply  of  water  for  power  purposes  and  overcoming 
the  noisome  nuisance  of  large  areas  of  exposed  flats. 
This  means  that  when  the  sewer  is  included  at  least 
three  and  in  some  places  four  conduits  must  be  com- 
l)ined  in  a  single  piece  of  construction.  The  accom- 
|>anying  illustration  shows  a  typical  cross  section.  The 
lowest  channel  is  designed  to  supply  an  adequate  quan- 
tity of  clean  cold  water  to  the  mills.  The  top  channel 
will  carry  hot  water  from  the  mill  condensers  to  a 
cooling  pond  where  tiie  oil  will  be  sejmrated  from  the 
water  and  the  water  will  be  cooled  and  discharged 
into  the  supply  pond.  The  middle  channel  will  take 
the  drainage  of  the  adjacent  territory,  and  will  at 
times  serve  as  an  emergency  channel  for  the  overflow 
of  the  supply  pond  in  times  of  flood. 

In  the  construction  of  the  main  conduit,  except  in 
rock  excavation,  the  base  below  the  level  of  the  bot- 
tom of  the  surface-water  conduit  is  made  broad  and 
heavy  to  resist  possible  unbalanced  lateral  pressure 
on  the  .side  and  possible  upward  pressure  from  water 
underneath.  In  this  lower  section,  mass  concrete  is 
used  with  but  a  small  amount  of  steel  reinforcement, 
a  type  of  construction  which  may  be  readily  built 
within  a  cofferdam  in  the  waters  of  the  river,  if  de- 
sired. Furthermore,  the  broad  base  furnishes  a  suit- 
able distribution  of  the  weight  of  the  conduit  over  the 
underlying  earth.  Above  this  base  the  vertical  side 
walls  and  floors  of  the  surface-water  and  hot-water 
conduits  are  of  thin,  reinforced  concrete  construction 
of  economical  type.  In  the  larger  sections  of  conduit, 
where  the  side  walls  are  widely  separated,  a  centre 
reinforced   concrete    wall   is   used   as  an   intermediate 

♦Mr.  Frederic  H.  Fay  is  a  member  of  Canadian  Society  of  Civil  Engineers. 


supj)ort  for  the  floors  of  the  surface-water  and  hot- 
water  channels ;  openings  are  to  be  provided  at  suit- 
able intervals  in  these  centre  walls  of  both  the  sur- 
face-water and  cold-water  conduits  to  equalize  the 
flow  of  water.  The  hot-water  conduit  is  covered 
throughout  with  a  reinforced  concrete  roof,  in  order 
to  protect  the  public,  to  keep  out  intruders,  to  prevent 
the  channel  becoming  a  nuisance  by  the  accumulation 
of  refuse  thrown  into  it,  and  to  reduce  the  liability 
of  freezing.  Where  the  conduit  is  built  in  rock  exca- 
vation, there  is  no  tendency  for  it  to  overturn  from 
unbalanced  side  pressure,  or  to  float  when  its.  chan- 


Cross  Section  of  Conduit. 

nels  are  empty,  and  a  much  smaller  base  section  is 
sufficient.  At  these  points,  only  enough  rock  is  to  be 
excavated  to  provide  for  the  construction  of  a  suitable 
concrete  lining.  This  saving  of  concrete  in  the  base 
section  in  rock  excavation  offsets  to  a  large  degree  the 
extra  cost  of  excavating  rock  instead  of  earth. 

Wherever  it  is  found  that  the  conduit  will  rest 
upon  good  gravel,  or  other  suitable  bearing  earth,  no 
l)iles  will  be  used  for  the  support  of  the  structure.  In 
certain  cases,  however,  soft  material  is  found  for  a 
considerable  depth  below  the  bottom  of  the  proposed 
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conduit ;  here  the  structure  will  be  supported  upon 
piles  driven  to  bedrock  or  to  a  hard  stratum  of  earth. 

The  usual  provision  for  expansion  of  concrete 
structures  will  be  made  at  suitable  intervals  in  both 
the  main  and  branch  conduits.  In  addition  to  the 
vertical  expansion  joints,  provision  is  also  to  be  made 
for  the  expansion  of  the  hot-water  conduit  indepen- 
dently of  the  remainder  of  the  .structure  beneath  it,  as 
that  conduit  is  subject  to  greater  variations  in  tem- 
I)erature  than  the  surface-water  or  cold-water  con- 
duits. Not  only  will  the  hot-water  conduit  be  separ- 
ated froni  the  surface-water  conduit  by  horizontal  ex- 
pansiori  joints,  but  the  reinforced  concrete  beams  sup- 
IJortinR-  its  roof  are  to  be  cast  independently  of  the 
walls,  and  the  roof  slabs  are  to  be  independent  of 
both. 

The  mills  are  connected  to  the  main  or  branch  con- 
duits by  intake  and  discharge  pipes. 

As  a  rule,  each  intake  pipe  consists  of  a  reinforced 
concrete  pipe  running  from  the  present  intake  pipe 
of  the  mill  to  a  manhole  at  the  side  of  the  conduit. 
This  manhole  is  .so  designed  that  the  water  can  be 
taken  from  either  the  cold-water  or  surface-water  con- 
duits, or  both,  the  gates  being  controlled  from  a  small 
concrete  house  built  on  top  of  the  manhole.  The  con- 
crete pipe  is  laid  at  such  a  level  that  it  can  still  supply 
water  if  conditions  should  arise  in  the  future  requir- 
ing the  pond  to  be  drained  down  to  eight  feet  below 
full  pond.  The  pipe  is  laid  level  from  the  conduit  to 
a  point  as  near  as  possible  to  the  present  intake ;  the 
latter  may  be  lowered,  in  the  future,  at  small  expense, 
if  desired.  In  general  the  pipes  are  in  good  founda- 
tion but  at  some  points  require  a  special  gravel  filling 
beneath  them  or  even  the  use  of  piles. 


Causes  of   Failure  in   Reinforced   Concrete 

Many  of  the  losses  suffered  through  the  failure  of 
concrete  are  due  to  carelessness  and  improper  design. 
Common  causes  of  failure  are ; 

(1)  Use  of  green  and  unseasoned  cement  as  well 
as  poor  cement. 

(2)  Unsuitable  aggregates,  i.e.,  inferior  grades  of 
sand  and  stone.  It  is  particularly  necessary  to  avoid 
using  any  aggregate  that  may  be  handy.  The  best 
for  the  ])urpose  should  be  chosen.  It  is  also  unwise  to 
accept  aggregates  on  the  basis  of  small  samples. 

(3)  An  insufficiently  graded  aggregate,  particularly 
one  containing  only  very  coarse  material,  or  one  witli 
too  much  sand  or  loam.  Natural  aggregates  are  risky 
on  account  of  the  variations  in  the  proportion  of  sand 
they  contain,  and  should  be  screened  before  use. 

(4)  Dirty  aggregate  or  water  containing  earthy 
matter,  clay,  loam,  or  strongly  colored  water. 

(5)  Carelessness  in  proportioning  mixtures. 

(6)  Badly  mixed  concrete,  i.  e.,  incomplete  incor- 
poration of  the  aggregate  with  the  cement. 

(7)  Too  much  water  during  mixing,  or  water  care- 
lessly applied,  or  an  insufficient  quantity  of  water  to 
permit  the  concrete  to  attain  its  full  strength. 

(8)  Allowing  the  concrete  to  stand  until  the  set- 
ting action  jias  commenced  and  then  re-gauging  before 
use,  or  using  up  old  concrete. 

I.    (9)  Setting  concrete  work  on  dry  foundations  and 
vHthout  thoroughly  saturating  the  surface  with  water. 

(10)  Excessive  ramming  or  tamping. 

(11)  Placing  concrete  in   the  winter  months  and 


allowing  the  material   to  become   frozen  before  the 

cement  has  attained  its  final  set. 

(12)  ICxcessive  use  of  calcium  chloride  for  lower- 
ing the  freezing  point. 

(13)  Placing  concrete  in  very  hot  weather  when 
the  temperature  of  the  water  is  around  90  to  100  degs. 
F.,  the  cement  at  the  same  time  being  improperly  sea- 
soned, with  the  result  that  the  cement  gets  an  initial 
set  in  the  mixer  and  is  thereby  broken  when  placed 
in  the  work. 

(14)  Excessive  troweling  or  floating  of  cement  sur- 
faces. 

This  analysis  will  show  that  a  great  number  of 
the  failures  are  due  to  mechanical  incompetency. 

Concrete  is  one  of  the  best  and  most  reliable  of 
building  materials  when  mixed  and  put  in  place  in  a 
proper  manner;  where  there  have  been  failures  in  re- 
inforced concrete  buildings — or  other  reinforced  struc- 
tures, for  that  matter — it  has  generally  been  due  to  one 
or  more  of  the  following  causes: 

1.  Premature  removal  of  forms.  Too  early  remov- 
al of  forms  has  been  the  cause  of  most  of  the  deplor- 
able accidents  in  reinforced  concrete  construction. 

2.  Insufficient  or  badly  arranged   forms. 

3.  Erroneous  design,  i.  e.,  errors  in  calculation  or 
insufficient  and  poor  reinforcement. 

4.  Mistakes  in  the  construction  of  columns. 

5.  Unsuitable  aggregate  or  cement. 

6.  Poor  mixing. 

7.  Bad  workmanship  or  inefficient  supervision. 

8.  Misplacing  or  omitting  the  reinforcement. 

— Construction. 


Postage  on  Parcels  Going  to  Soldiers 
The    Post    Office    Department.    Ottawa,    makes    the    fol- 
lowing announcement   regarding  parcels  for  our  soldiers  in 
France. 

The  Department  is  in  receipt  of  applications  to  have 
parcels,  addressed  to  our  soldiers  in  France,  sent  free  or  at 
reduced  rates  of  postage,  there  evidently  being  an  impression 
that  this  Department  has  control  of  these  rates  and  could 
do  as  it  wished.  This  is  not  so,  as  the  question  of  postage 
is  fixed  by  International  agreement.  Under  International  law, 
provision  is  made  for  the  free  transmission  of  parcels  for 
prisoners  of  war,  but  this  privilege  does  not  extend  to  par- 
cels for  troops  engaged  in  active  service.  The  rate  of  post- 
age required  on  parcels  addressed  to  the  troops  depends 
upon  the  location  of  the  addressee.  If  the  addressee  is  in 
England,  the  rate  is  twelve  cents  per  pound:  if  he  is  in 
France,  the  parcels  are  subject  to  the  rates  applicable  to 
parcels   for   France,  which   are  as  follows: 

1  "i $  .32 

2  lbs 40 

3  'bs 48 

4  lbs 84 

5  lbs 72 

6  lbs go 

7  lbs sg 

8  lbs 1  02 

9  lbs 1.10 

10  lbs ,18 

11  lbs ,85 

These  are  exactly^  the  same  charges  which  existed  for 
years  between  Canada.  England  and  France  before  the  war. 
and  are  the  result  of  an  agreement  made  between  these 
countries  and  Canada.  In  all  cases  parcels  for  the  troops 
must  be  addressed  care  of  .\rmy  Post  Office.  London.  Eng- 
land, but  this  does  not  in  any  way  affect  the  rate  of  postage 
which  depends  entirely  upon  the  location  of  the  addressee. 
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Macadam  Roadways  in  Brussels,  Ont. 

Interesting  details  of  two  stretches  of  fine  road  built  during 
the  past  summer  —  Will  increase   to  6000  feet  during  1916 


THE  photos  herewith  show  construction  opera- 
tions on  a  fine  piece  of  new  macadam  road- 
way just  completed  in  Brussels,  Ont.,  by 
Thomas  J.  McLean  &  Company,  Wingham. 
In  January,  1915,  the  town  council  of  Brussels  decided 
to  construct  a  macadam  roadway  through  the  central 
part  of  their  town,  and  wisely  set  to  work  immedi- 
ately and  advertised  for  stone  to  be  delivered  on  their 
property.  This  was  obtained  in  sufficient  cjuantities 
at  thirty-five  cents  per  ton,  and  before  the  good  sleigh- 


Completed  macadam  roadway,  Brussels. 

ing  disappeared  in  the  spring  they  had  four  thousand 
tons  stored  at  well-chosen  points  in  readiness  for  spring 
work. 

Following  the  same  aggressive  policy,  they  called 
for  early  tenders  for  the  construction  of  a  26-ft.  mac- 
adam road  with  a  cement  curb  1,650  ft.  in  length.  The 
contract  was  awarded  to  Thomas  J.  McLean  &  Com- 
pany, of  Wingham,  as  noted  above,  who  completed 
this  work  early  in  the  season  and  accepted  a  further 
contract  for  a  16-ft.  macadam  road  1,800  ft.  in  length, 
without  curb,  to  which  they  have  just  now  put  the 
finishing  touches.  These  two  pieces  of  roadway  are 
completed,  one  to  the  north,  the  other  to  the  south  of 
the  town,  both  leading  direct  to  the  central  point,  and 
the  Council  contemplate  joining  these  with  the  same 
kind  of  roadway  early  next  s])ring.  When  this  whole 
work   is   finished    the    town    of    Brussels    will    have    a 


stretch  of  roadway  6,000  feet  in  length  which  will  be 
a  decided  credit  to  the  town  as  well  as  to  the  con- 
tractors, if  the  completed  portion  of  the  work  is  built 
according  to  the  same  standard  as  that  just  finished, 
which  is  counted  one  of  the  best  pieces  of  roadway  in 
the  province. 

The  following  cost  figures  with  regard  to  these  two 
jjieces  of  roadway  may  be  of  interest  to  other  mvmi- 
cipalities  contemplating  similar  work.  The  1,800-ft. 
stretch,  16  ft.  wide,  without  a  curb,  cost  approxi- 
mately $2,000,  and  the  1,650-ft.  stretch,  26  ft.  wide, 
with  cement  curb  on  each  side,  cost  $3,500. 


Not  Covered  by  Act 

An  important  decision  affecting  the  city  of  Mon- 
treal, as  well  as  other  municipalities  of  the  province 
of  Quebec,  was  recently  handed  down  by  Mr.  Justice 
Maclennan  to  the  effect  that  the  city  is  not  liable 
under  the  W Orkmen's  Compensation  Act  for  injuries 
to  their  employees  engaged  in  the  repair  or  mainten- 
ance of  the  roads  of  the  citv. 


Proposal  to  Erect  Memorial  Bridge  Over 
Niagara  Falls — Suggested  Design 

The  illustration  herewith  represents  the  Memorial 
Bridge  which  it  is  proposed  to  erect  across  the  Nia- 
gara River  just  below  the  falls  to  celebrate  one  hun- 
dred years  of  peace  between  English-speaking  coun- 
tries. The  bridge  was  designed  by  Dr.  T.  Kennard 
Thom.son,  consulting  engineer,  50  Church  Street,  New 
York,  to  whom  we  are  indebted  for  the  following  in- 
teresting data. 

"The  bridge  will  be  of  concrete  with  heavy  steel 
frame  inside.  The  main  span  840  feet,  height  above 
water  143  feet,  width  100  feet,  to  typify  the  100  years 
of  peace  in  the  past;  the  length,  with  approaches,  to 
be  measured  by  the  thousands  of  feet  to  represent  the 
peace  of  the  future. 

"Statues  of  the  two  greatest  men  of  every  country 
of  the  world  should  adorn  this  bridge  that  the  benefits 
of  the  past  peace  mav  be  brought  to  the  attention  of 
all. 

"The  first  bridge  to  be  built  at  this  site  was  only 
seven-and-a-half  feet  wide,  and  was  soon  rei)laced  by 


Road  roller  in  operation,  Brussels. 


stone  crusher  in  operation,  Brussels. 
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one  of  seventeen  feet  width;  which  l)lew  down  and 
was  rephiced  by  the  tliird  suspension  hridfije ;  whicli 
became  so  shaky  that  it  was  rephiced  l)y  the  present 
steel  arch,  which  lias  caused  alarm  when  heavily 
loaded  and  resulted  in  the  gates  beinj^  locked.  So 
this  will  be  the  fifth   bridge  in   the  same  location   in 


about  sixty  years.     No  steel  bridge  over  the  Niagara 
River  can  be  permanent. 

"The  design  of  the  Memorial  Bridge  should  have 
three  essential  requirements:  1st.  Be  of  ample 
strength  for  any  loading.  2nd.  I'e  really  beautiful. 
3rd.     IJe  built  to  last  for  ever." 


Concrete    in    the    Track    Allowance 


Many  electric  railway  com 
— A    brief    description    of 

By  H.  c. 

The  widespread  favor  with  which  concrete  is  being  re- 
ceived in  the  construction  of  street  and  highway  pavements 
lias  aroused  interest  in  its  suitability  for  paving  between  car 
tracks.  Pennanence,  ease  of  construction,  moderate  first 
cost  and  low  maintenance  charges  are  the  distinctive  merits 
claimed  for  concrete  as  a  paving  material.  In  Sioux  City, 
Iowa,  concrete  paving  between  street  car  tracks  has  been 
used  for  a  number  of  years  and  has  given  satisfactory  and 
successful  service.  Some  track  in  the  city  mentioned  has 
ten-year-old  concrete  pavement  which  at  the  present  time 
is  in  good  condition.  Concrete  paving  has  been  put  in  by 
the  Sheboygan  (Wis.)  Railway  &  Electric  Company,  at  She- 
l)oygan  and  Plymouth,  Wis.,  and  the  Mason  City  &  Clear 
Lake  Railway,  Mason  City,  Iowa,  has  also  had  excellent 
success  with  concrete  paving  between  its  tracks  in  Mason 
City  and  Clear  Lake.  About  three  years  ago  six  blocks  were 
paved  with  concrete  between  the  car  tracks  in  Bay  City, 
Mich.,  and  tlie  city  engineer  recently  remarked  that  this  was 
the  best  piece  of  pavement  in  the  city.  In  addition  to  the 
cities   already   mentioned,    Birmingham,   Ala.;    Denver,    Col.: 

•In  Klcctric  Railway  Journal 


panies  using  it  with   success 
tried     installation     methods 

Campbell" 

Port  Huron.  Mich.;  Knoxville,  Tenn.:  Richmond.  Ind. ; 
Cleveland,  Ohio;  Minneapolis  and  Duluth.  Minn.;  Sioux 
Falls,  S.  D.;  Manhattan,  Kan.,  and  Fond  du  Lac,  Green  Bay 
and  Superior,  Wis.,  have  installed  concrete  paving  in  the 
track  allowance. 

Owing  to  the  monolithic  character  of  the  concrete  pave- 
ment, careful  attention  must  be  given  to  track  design  so 
that  the  necessity  for  frequently  tearing  up  tracks  will  be 
eliminated.  Efficiency  of  concrete  paving  between  car  tracks, 
therefore,  dei)ends  grcatlj-  upon  developing  and  using  a  type 
of  track  construction  that  will  insure  that  the  rails  and  other 
track  fittings  will  endure  as  long  as  the  pavement  itself. 
Steel  as  well  as  wood  ties,  entirely  embedded  in  concrete, 
have  been  used,  and  time  has  proved  that  both  properly  em- 
bedded in  well-made  concrete  are  protected  from  decay  and 
corrosion,  hence  will  certainly  last  as  long  as  the  pavement. 
Repairs  to  street  railway  tracks  consist  largely  of  rail  joint 
maintenance.  L'nicss  a  welded  or  riveted  joint  is  used,  no 
present-day  type  of  rail  connection  escapes  the  necessity  for 
occasional  maintenance. 

In  most  cities  where  concrete  has  been  used  for  paving 


FIg.l— Alternative  designs  (or  concrete  pavement  between  street  railway  tracks. 
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between  the  tracks  the  material  has  been  placed  in  prac- 
tically the  same  manner  as  when  paving  the  remainder  of 
the  street.  Only  granite  and  trap  rock  should  receive  con- 
sideration as  coarse  aggregate  for  concrete  pavements  in  the 
track  space.  As  vehicular  traffic  largely  follows  the  tracks, 
especially  in  winter  when  the  railways  have  swept  away 
the  snow,  shock  and  abrasion  are  more  extensive  on  this 
portion  of  the  paved  area  than  on  the  remainder  of  the 
street.  If  either  granite  or  trap  rock  is  used  the  pavement 
surface  exposed  to  wear  offers  resistance  to  abrasion  equal, 
in  a  properly  proportioned  and  graded  mixture,  to  that  af- 
forded by  granite  block  pavement.  When  the  film  of  mortar 
that  is  flushed  to  the  surface  by  floating  the  concrete  has 
worn  oflf  as  a  result  of  traffic  abrasion,  a  properly  con- 
structed pavement  will  present  the  appearance  of  a  mosaic 
in  which  the  units  consist  of  granite  chips  varying  in  size 
from   %  in.   to  lyi  in. 

As  the  street  section  occupied  by  car  tracks  often  re- 
ceives more  than  its  share  of  heavy  vehicle  traffic,  wear  along 
the  rails  is  excessive.  Heretofore  the  practice  has  been  to 
lay  stone  block  beside  the  rail,  but  where  the  amount  of 
traffic  is  not  great  concrete  can  be  laid  directly  against  the 
rail.  Two  methods  of  construction  have  been  followed  when 
concrete  is  used.  In  some  cases  a  construction  joint  is 
placed  parallel  to  the  rail  and  directly  over  the  ends  of  the 
ties,  and  in  other  cases  the  concrete  is  laid  from  the  rail 
to  the  curb  in  an  unbroken  stretch.  When  a  joint  along  the 
track  strip  is  contemplated  the  form  is  set  and  the  concrete 
deposited  for  the  street  pavement  between  this  form  and 
the  curb.  After  this  strip  is  hard  the  form  is  removed 
and  the  space  between  it  and  the  outside  of  the  rail  is  con- 
creted, leaving  nothing  between  the  two  stretches  of  con- 
crete except  the  construction  joint  at  the  ends  of  the  ties. 
Whether  a  joint  running  at  right  angles  with  the  ends  of 
the  ties  is  used  or  not,  is  very  much  a  matter  of  personal 
choice.  If  used,  there  is  no  necessity  for  cutting  the  street 
pavement  proper  when  renewing  rails  or  repairing  tracks.  If 
the  street  pavement  proper  is  laid  directly  against  the  rails, 
the  track  must  be  very  carefully  constructed,  otherwise  if 
there  is  settlement  or  movement,  the  pavement  usually 
cracks.  Rail  wear  on  curves  is  more  rapid  than  on  straight 
track,  hence  rail  renewals  are  more  frequent,  and  it  is  gen- 
erally considered  advisable  to  place  a  construction  joint  at 
the  ends  of  ties  on  curves  even  though  such  practice  is  not 
followed   on   tangents. 

When  concrete  is  used  for  the  entire  pavement  between 
rails,  provision  must  be  made  for  car-wheel  flange  clearance 
where  the  ordinary  type  of  T-rail  is  used.  In  such  cases  the 
concrete  flangeway  is  generally  made  1  in.  to  1%  in.  below 
the  rail  top.  Investigation  has  disclosed  that  there  is  a 
strong  tendency  in  present-day  practice  to  form  a  deep 
groove  for  wheel-flange  clearance.  When  the  usual  horse- 
drawn  vehicle  follows  the  line  of  rails,  a  detrimental  prying 
action  is  exerted  particularly  when  the  wheels  turn  out  of 
this  groove,  often  resulting  in  chipping  the  pavement.  To 
overcome  this  action  a  gradual  crown  can  be  obtained  by 
using  a  strikeboard  or  template  which  is  rested  on  the  rails 
when  striking  oflf  the  concrete.  Such  a  crown  also  provides 
drainage  for  the  space  between  rails. 

Generally  speaking,  the  crown  in  the  devil  strip  between 
tracks  should  start  at  the  rail  J4  'n.  below  the  top  and  con- 
tinue as  a  circular  curve  to  the  centre  line  of  the  strip.  The 
^-in.  clearance  at  the  rail  will  allow  for  false  flanges  which 
otherwise  cause  the  formation  of  a  chamfer  varying  from 
^  to  2  in.  wide  by  54  in.  deep  when  the  concrete  is  finished 
oflf  flush  with  the  rail  top.  As  the  car  wheel  tread  is  always 
equal  to  and  usually  greater  than  the  width  of  rail  head,  any 
false  flange  wear  will  extend  beyond  the  outside  of  the  rail. 
Often  wear  in  the  wheels  forms  a  slight  flange  on  the  tread, 
thus  causing  the  outer  portion  of  the  tread  to  come  in  con- 


tact with  the  pavement  surface  unless  the  ]/i-\n.  clearance 
is  provided. 

When  concrete  pavement  is  used  in  the  track  allowance 
rail  braces  instead  of  tie  rods  seem  preferable,  as  the  tie 
rods  tend  to  decrease  the  net  section  of  concrete.  If  tie 
rods  are  used,  however,  those  having  a  circular  cross-sec- 
tion are  preferable  to  the  rectangular  type  now  common  in 
track  construction  where  block  pavement  is  used. 

Owing  to  the  severe  shock  due  to  the  diversion  of  traffic 
near  switch  and  frog  points,  extreme  care  should  be  exer- 
cised in  the  concrete  construction  at  these  points.  Perfect 
bond  between  rails  and  pavement  can  be  secured  if  the  pave- 
ment is  properly  and  sufficiently  protected  while  hardening. 
For  this  reason  special  care  should  be  taken  to  practise  the 
best  curing  methods  and  close  the  paved  portion  to  traffic 
while   the  pavement   is  acquiring  strength. 

In  the  fall  of  1914  there  was  constructed  in  the  village 
of  Lyons,  111.,  about  8,500  sq.  yd.  of  concrete  pavement. 
About  4,450  ft.  of  this  pavement  included  two  car  tracks 
with  a  devil  strip  and  a  12-in.  strip  of  concrete  outside  of 
the  outer  rails.  The  pavement  was  11  in.  thick  between 
rails  and  7  in.  thick  between  tracks.  Two-course  construc- 
tion was  followed,  the  top  or  wearing  course  being  2  in. 
thick,   calling  for  one  part  Portland   cement  and   two   parts 


Fig.  2.— Spouting  wearing  course  over  mesh  reinforcement  laid  on  lower  course. 

aggregate,  the  latter  consisting  of  two  parts  sand  and  three 
parts  of  granite  chips  ranging  from  yi  in.  to  Yt  in.  in  size. 
The  base  consisted  of  a  1:2^:5  mixture  in  which  a  clean, 
hard,  crushed  limestone  ranging  from  %  in.  to  1^4  in.  in 
size  formed  the  coarse  aggregate.  A  machine  mixer  de- 
livering concrete  by  means  of  a  spout  (Fig.  2)  was  used  on 
this  work.  Crown  between  rails  and  in  the  devil  strip  was 
obtained  by  the  use  of  a  template  resting  on  the  rails  while 
striking  off  the  concrete,  and  wooden  hand  floats  were  used 
for  finishing. 

Transverse  joints  50  ft.  apart  were  installed  by  using 
Baker  plates  and  J^-in.  Carey  Elastite.  An  inspection  of 
this  work  showed  that  many  of  these  joints  were  low  and 
uneven,  which  probably  was  a  result  of  neglect  properly  to 
adjust  the  plates  in  the  installing  device  and  to  finish  even 
with  the  top  of  the  plates.  Finishing  with  a  split  hand  float 
would  have  in  part  compensated  for  this.  A  longitudinal 
joint  was  placed  at  the  tie  ends  and  formed  by  two  Baker 
plates,  one  was  placed  in  the  street  pavement  when  it  was 
laid  and  the  other  was  placed  with  the  12-in.  strip  along 
the  rails.  Between  these  two  plates  a  5^-in.  Elastite  expan- 
sion joint  was  installed.  As  the  plate  in  the  street  pavement 
proper  was  sometimes  placed  too  low  and  again  too  high, 
the  contractor  found  it  impossible  to  finish  a  neat  joint.  The 
(Concluded  on  page  1236.) 
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Eugenia  Falls  Plant  Placed  in  Operation 

Hydro  Commission  of  Ontario  passes  another  Milestone — 
Twenty-five  hundred  horse  power  available  in  new  plant 
— Another   link     in     the     chain    of     distribution     networks 


Anotlior  hydro-electric  generating  plant  was  successfully 
placed  in  operation  on  November  18th  by  the  Hydro  Electric 
Power  Commission  of  Ontario.  This  was  at  Eugenia  Falls, 
on  the  Beaver  River,  some  thirty  miles  from  Owen  Sound, 
the  largest  town  to  be  supplied  by  this  system  at  the  present 
time..  The  Eugenia  plant  is  of  particular  interest  on  account 
of  its  540-ft.  head — the  second  highest,  we  believe,  in  the 
Dominion.  Two  units  represent  the  initial  installation,  each 
of  2,250  h.p.  on  the  turbine  side  and  1,200  kv.a.  on  the  gen- 
erator side.  That  the  Commission  have  not  misjudged  the 
power  requirements  of  this  district  is  proven  by  the  fact 
that  the  load  with  the  first  day  of  operation  reached  856  kw., 
and  that  at  the  present  time  the  amount  of  1,500  kw.  repre- 
sents  the   daily   maximum   requirements. 

Line  drawings  which  indicate  in  a  general  way  the  con- 
ditions under  which  this  plant  has  been  installed  are  shown 
herewith.  A  somewhat  detailed  description  of  the  equipment 
also   follows. 

With  this  plant  in  operation  the  Hydro  Electric  Power 
Commission  of  Ontario  are  in  a  position  to  cover  practically 
the  whole  of  the  area  of  south-western  Ontario,  their 
Niagara  plant  and  Wasdell's  Falls,  Ragged  Rapids,  and  the 
Big  Sluite  plants  covering  the  southern  and  eastern  por- 
tions. Ultimately  all  these  different  distribution  systems 
will  doubtless  be  tied  in  together,  affording  a  unique  net- 
work of  distribution  which  will  cover  probably  the  largest 
area  in  the  world  under  one  control,  and  affording  at  the 
same  time  a  high  safety  factor  as  regards  continuity  of 
service. 

The  Eugenia  Falls  system,  as  shown  in  Fig.  1,  is  sup- 
plied from  a  plant  located  at  Eugenia  Falls  on  the  Beaver 
River  six  and  one-half  miles  north-east  of  Flesherton.  In 
Fig.  1  the  dotted  lines  represent  districts  where  construction 
work  has  not  yet  been  completed.  Power  is  generated  at 
4,000  volts,  and  stepped  up  at  Eugenia  to  22.000  for  distribu- 
tion to  Owen  Sound  on  the  north,  Shelburne  to  the  south- 
east, and  Durham  and  Mount  Forest  to  the  west  and  south. 
Distributing  stations  are  located  at  Owen  Sound,  Chats- 
worth,  Dundalk,  Shelburne.  Durham.  Mount  Forest.  The 
line  to  Hanover  and  Chesley  has  not  yet  been  constructed, 
but  eventually  distributing  stations  will  be  placed  at  these 
points.  Transmission-line  construction  is  according  to  the 
C'ommission's  22.000-volt  standard,  wooden  poles  being  used 
throughout. 

Markdale,  on  llie  Eugenia-Owen  Sound  line,  is  supplied 
direct  from  the  generating  station  at  the  generated  voltage 
of  4,000.  The  arrangement  is  4,000-volt,  Y-connected,  for 
distribution  at  2200  volts.  The  service  wires  for  Markdale 
are  carried  on  the  same  poles  as  the  high-tension  wires 
which  supply  Owen  Sound,  the  lower  voltage  wires  being 
placed  a  little  lower  down  on  the  poles.  Flesherton  is  sup- 
plied in  the  same  way  direct  from  the  generating  station; 
the  distributing  station  from  which  lines  go  out  to  Shelburne 
and  Mount  Forest  is  actually  placed  at  Flesherton  Junction, 
and,  as  already  noted,  there  is  no  distributing  station  at  this 
point.  The  same  arrangement  is  also  used  to  supply  Hol- 
stein,  some  five  miles  south  from  Durham,  where  again  the 
4,000-volt  is  installed  along  with  the  22,000-volt  wires  until 
within  a  short  distance  of  the  village. 

The  drainage  area  of  the  Beaver  River  above  Eugenia 
Falls   is   about   74   square   miles.     The   Commission   has   in- 


stalled a  dam  above  the  falls  of  about  1,800  acrct  area  with 
a  pondage  of  about  800,000,000  cubic  feet.  It  is  also  possible 
to  install  another  dam  at  Faversham  which  will  give  an 
additional  pondage  capacity  of  300,000,000  cubic  feet.  How- 
ever, this  second  dam  will  only  be  installed  in  the  final  de- 
velopment   if   found    necessary    for   protection. 

The  maximum  discharge  at  Eugenia  Falls,  as  so  far  de- 
termined by  gauge  records  and  discharge  measurements,  is 
99  second  feet,  which  is  equivalent  to  a  run-oflf  of  1.34  sec. 
ft.  per  square  mile  of  watershed.  The  minimum  flow,  31  sec- 
ft.,  is  equivalent  to  a  run-off  of  .41  sec. -ft.  per  square  mile 
and  the  average  flow  for  1913,  58.9  sec.-ft.,  corresponds  to  a 
mean  annual  run-off  of  .8  sec.-ft.  per  square  mile. 

The  maximum  static  head  at  Eugenia  Falls  is  555  feet 
and  the  minimum  static  head  540  feet.  The  normal  operat- 
ing (effective  head)  is  540  feet  and  the  minimum  operating 
(effective  head)   is  515  feet. 

As  already   noted,   the   Eugenia   Falls  plant   is  supplied 
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Fig.  1. -Showing  present  district  tupplied  from  Eug«ni> 

from  a  storage  secured  through  a  main  dam  located  above 
the  falls  providing  storage  of  approximately  800,000,000  cubic 
feet.  The  water  is  carried  from  this  point  by  a  canal  5,000 
feet  long,  6  feet  wide,  to  a  pond  of  six  acres  capacity  located 
in  front  of  gate-house,  where  it  is  impounded  by  a  second 
dam  carried  six  feet  above  high  water  mark  (earth  filled  type) 
800  feet  long;  maximum  height  30  feet;  width  at  top  10  feet; 
wall  slope,  water  side,  1  to  3;  dry  side  1  to  3  slope;  rock 
toes;  clay  puddle  core  with  puddle  cut-off  carried  5  feet 
below  surface  of  ground;  double  lap  timber  sheathing  car- 
ried 5  feet  below  bottom  of  cut-off  trench  to  5  feet  above 
original  surface  of  ground. 

The  gate  house  provides  entry  for  two  46  in.  wood  stave 
pipes  controlled  by  66  in.  butterfly  valves  electrically  oper- 
ated and  controlled  from  the  power  house.  Racks  are  housed 
and  handled  by  chain  block  on  trolley  beam.  The  gate 
house  is  constructed  of  reinforced  concrete  with  wing  walls. 
The  conduit  line  from  gate  house  to  head  block  is  3,350  feet 
in  length.  Head  at  gate-house  is  25  feet;  head  at  standpipe 
105  feet.  Head-block  forms  junction  point  for  46-inch  wood 
stave  pipes,  S2-inch  steel  penstock  and  46-inch  steel  riser  to 
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Fig.  2.— Profile  and  plan  of  the  latest  hydro-electric  development  of  Ontario's  Commission,  Eugenia  Falls. 


surge  tank  and  also  furnishes  foundation  for  surge  tank 
placed  on  four  steel  columns  35  feet  in  height.  Location  of 
stand  pipe  shown  in  Fig.  2. 

The  surge  tank  consists  of  a  40-inch  riser,  60  feet  in 
length,  inside  a  13J^  feet  diameter  tank  64  feet  high,  the  base 
of  which  is  connected  to  the  penstock  by  a  38-foot  pipe  46 
inches  in  diameter. 

The  52-inch  penstock  is  constructed  of  steel,  5/16  inches 
in  thickness  at  top  and  27/32  inches  in  thickness  at  bottom. 
The  penstock  pipe  line  is  1,557  feet  in  length  and  supported 
every  twenty  feet  on  saddles;  also  anchored  at  each  vertical 
bend  with  four  concrete  anchor  blocks  and  provided  with 
expansion  joints  below  each  point  of  anchorage.  This  pen- 
stock will  be  employed  ordinarily  to  feed  two  machines,  but 
cross  connection  is  secured  by  means  of  a  35-inch  by-pass,  so 
that  machines  on  number  2  pipe  line  (later  to  be  installed) 
may  be  operated  from  number  1  pipe.  The  penstock  sup- 
ply is  controlled  by  a  50-inch  butterfly  valve  located  just 
inside  the  power  house  and  close  to  the  water  wheel.  No. 
1  penstock  feeds  two  2250-h.p.  turbines  of  spiral  single 
"Francis"  reaction  type.  Each  spiral  casing  is  controlled 
by  a  23-inch  gate  valve  operated  from  the  power  house  floor. 

The  turbines  are  of  horizontal  type  with  overhung  run- 
ners and  each  is  connected  on  the  same  shaft  with  a  fly- 
wheel weighing  6,000  lbs.,  a  1,300  kv.a.  generator  and  a 
direct  driven"  exciter.     The  speed  of  the  units  is  900  r.p.m. 

The  power  house  proper  is  constructed  with  concrete 
foundation  to  floor  level  and  brick  and  steel  superstructure. 
The  tail-race  is  400  feet  long  and'  10  feet  wide  at  bottom. 
The  walls  of  the  tail-race  have  a  1^-1  slope;  tail-race  empties 
into  Beaver  River. 

The  electrical  equipment  in  the  power  house  consists 
of  three  900  kv.a.,  4,000/23,000  volt,  60  cycle,  oil-immersed, 
water-cooled  transformers;  one  1,300  kv.a.,  three  phase,  60 
cycle,  4,000  volt  generator  900  r.p.m.,  three  50  kv.a.,  4,000/- 
575  volt,  three  phase,  60  cycle  oil  transformers,  as  well  as 
necessary  switchboards,  switching  equipment,  and  lightning 
protection  equipment.  The  sub-stations  are  built  and  equip- 
ped according  to  the  regular  Hydro  Commission  standards. 

Turbines  used  in  the  Eugenia  Falls  plant  are  the  well- 


known  Escher-Wyss  manufacture.  The  electrical  equipment, 
including  generators,  transformers,  switchboard,  etc.,  were 
all  supplied  by  the  Canadian  Westinghouse  Company.  The 
contract  for  the  woodstave  pipe  was  awarded  to  the  Pacific 
Coast  Pipe  Company,  of  Vancouver;  the  surge  tank  was 
supplied  by  the  Canadian  Allis-Chalmers  Company;  the  steel 
penstock  by  the  Thor  Iron  Works,  Toronto;  the  66-in.  butter- 
fly valves  at  the  head  gates  were  constructed  by  the  Boving 
Company,  of  Lindsay,  and  the  50-in.  valve  at  the  power  house 
by  the  Canadian  Allis-Chalmers  Company. 


Concrete  in  the  Track  Allowance 

(Continued  from  pagre  1234) 
only  method  of  holding  the  inner  plate  up  to  the  plate  in 
the  street  pavement  proper  and  against  it  was  by  braces  set 
between  rails  and  plate.  This  often  required  such  a  firm 
setting  of  braces  that  the  track  was  thrown  out  of  line.  If 
any  defects  occur  in  this  track  construction  later  they  are 
likely  to  consist  of  transverse  cracks  in  the  pavement  be- 
tween the  rails  at  the  rail  joints  and  over  tie  rods  owing  to 
the  nature  of  the  track  construction,  which  the  paving  con- 
tractor, of  course,  could  not  remedy.  Rigid  rail  joints  were 
not  always  secured  in  the  track  and  cracks  may  later  de- 
velop at  these.  Old  rails  and  old  ties  were  used  and  these 
will  not  give   the   desired   results. 


The  Labor  Department  at  Ottawa  are  having  consider- 
able trouble  with  some  contractors  on  government  work 
who  are  taking  advantage  of  the  war  and  have  cut  down 
the  pay  of  their  employees.  In  one  case  at  least  where 
government  contracts  were  tendered  for  upon  fair  wage 
schedules  approved  by  the  Labor  Department,  the  Depart- 
ment recently  found  that  some  contractors  or  sub-contractors 
paid  their  men  less  than  these  schedules  demanded.  The 
Hon.  T.  W.  Crothers  took  vigorous  action  by  notifying 
contractors  that  unless  the  men  were  paid  in  full  the  con- 
tracts would  be  cancelled.  This  has  had  the  desired  effect, 
and  many  thousands  of  dollars  of  back  pay  have  been  handed 
over  to  the  workmen. 
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A  Budget  of  Comment  on  Men  and  Things  of  Moment 
Served  Without  Party  Sauce 

When  we  think  of  the  part  the  love  of  money  is  mak- 
ing some  of  our  first  families  play  in  this  time  of  trouble  we 
cease  to  wonder  why  the  dollar  mark  is  fashioned  after  the. 
image  of  the   serpent   that   entered  the   Garden  of   Eden. 

*  *       * 

President  Wilson  has  been  too  busy  writing  protests  to 
Great  Britain  to  teach  his  fiancee  diplomacy  else  she  would 
not  try  to  buy  her  Paris  gowns  through  a  German  firm.  How- 
ever, she  has  established  her  neutrality  beyond  the  question 
of  a  doubt. 

*  *       * 

A  correspondent  writes  to  ask  what  Sir  Geo.  E.  Foster 
and  his  department  of  Trade  and  Commerce  have  been  do- 
ing to  improve  the  opportunities  offered  for  the  expansion 
of  Canadian  commerce  by  the  war  and  the  banishment  of 
Germany  from  the  markets  of  the  world — Canada  at  least. 
And  the  answer  comes  without  a  moment's  hesitation.  Sir 
George  has  been  making  speeches.  You  must  have  noticed 
that  if  you  read  the  daily  papers.  Anyway,  did  you  ever 
know  him  to  be  doing  anything  else?  That  is  Sir  George's 
forte.  He  talks  and  talks,  and  it  doesn't  matter  a  continental 
whether  or  not  he  knows  what  he's  talking  about. 

*  *       * 

When  Sir  Robert  Borden  came  into  power  by  virtue 
of  a  Liberal  attempt  to  liitch  this  fair  Dominion  onto  a 
foreign  band-wagon,  he  found  that  the  only  cabinet  legacy 
the  old-time  Conservatives  had  left  him  was  the  then  Hon. 
Geo.  E.  Foster.  He  was  the  financial  critic  of  the  party,  and 
in  Opposition  had  been  able  to  quote  figures  faster  than 
the  Liberal  government  could  digest  them.  He  was  also 
the  natural  choice  for  Minister  of  Finance.  But  Premier 
Borden  was  well  advised  to  the  effect  that  a  great  critic  is 
mighty  little  use  for  anything  else.  So  he  reached  out, 
gathered  in  Tom  White  from  the  top  of  a  trust  company 
and  almost  from  the  ranks  of  the  Liberal  party,  and  made 
him  Minister  of  Finance. 

*  *       * 

However,  the  Hon.  Geo.  Eulas  was  still  on  his  hands. 
He  could  not  think  of  anything  he  was  really  useful  for — 
except  making  speeches — so  he  began  to  argue  by  opposites. 
"Friend  Foster,"  he  said  to  himself,"  "is  a  college  professor. 
By  training  and  education  he  is  absolutely  innocent  of  any 
knowledge  of  trade  or  business.  Why  not  make  him  Min- 
ister of  Trade  and  Commerce?"  It  was  an  inspiration.  Hon. 
Geo.  E.  Foster  became  Minister  of  Trade  and  Commerce 
and  he  has  held  the  job,  or  the  job  has  held  him,  ever  since. 
That  he  has  been  knighted  by  His  Majesty  the  King  is 
ample  evidence  that  the  country  appreciates  a  man  who  can 
hold  a  job  he  does  not  know  anything  about  and  never  did 
know  anything  about. 

»       »       * 

Now,  as  Minister  of  Trade  and  Commerce,  what  would 
you  expect  Sir  George  to  do  when  millions  of  munitions 
contracts  were  floating  around  the  continent  to  which  he 
occasionally  belongs?  Wouldn't  you  think  he  would  in- 
ventory his  factories,  obtain  concise  information  regarding 


their  fitness  and  capacity  for  producing  war  fupplics.  and. 
in  short,  do  everything  in  his  power  to  bring  together  the 
buyers  of  supplies  and  the  men  who  could  manufacture 
them?  Well,  you're  right;  that's  exactly  what  he  did  not 
do.  Instead,  he  went  about  addressing  recruiting  meetings. 
Lloyd  George  had  said  this  is  a  war  of  munitions  rather 
than  men.  So  Sir  George  figured:  "Munitions,  why  they 
might  have  to  do  with  my  department.  So  I'll  go  out  after 
recruits."  Of  course,  he's  such  a  nice  warm-hearted  genial 
chap  that  men  rushed  to  arms  in  millions  as  soon  as  he 
asked  them  to.  But  that's  neither  here  nor  there.  The  point 
is  that  Sir  George  "seen  his  duty  and  done  it." 

*  *      • 

About  the  reaching  out  for  markets  left  vacant  by  Ger- 
many's inability  to  navigate  anything  save  the  Kiel  Canal! 
Oh,  yes.  Sir  George  went  about  that  in  the  same  whole- 
hearted, soul-satisfying  way.  He  kept  right  on  making 
speeches. 

*  *       • 

But  meanwhile  his  department  is  doing  a  great  work  in 
getting  out  blue  books  and  a  weekly  trade  report  that  is 
almost  as  useful  to  manufacturers  as  the  financial  pages  of 
newspapers  are  to  business  men.  By  the  time  the  in- 
formation contained  in  them  reaches  the  public,  the  oppor- 
tunity is  gone.  In  fact  so  valuable  are  these  books  that  a 
live  manufacturer  rarely  wastes  his  time  reading  them.  How- 
ever, they  have  their  uses.  The  financial  pages  pounce  on 
them  and  joyously  announce  to  the  country  that  the  trade 
of  the  Dominion  has  reached  a  billion.  And  the  manufac- 
turer says,  a  trifle  sadly:  "That's  nice,  but  how  is  it  going 
to  help  me  to  get  a  South  American  market?" 

*  *       • 

Some  day  somebody  is  going  to  arise  in  parliament  and 
ask:  (1)  How  many  trade  opportunities  have  been  developed 
for  Canadian  manufacturers  by  the  Department  of  Trade 
and  Commerce?  (2)  To  what  extent  has  trade  in  Canada 
been  developed  in  the  last  ten  years;  how  much  of  this 
development  is  normal  and  how  much  can  be  traced  directly 
to  the  department? 

And  then  Sir  George  E.  Foster  will  make  another  speech. 

*  *       • 

Lloyd  George  has  evidently  sized  up  the  politicians  of 
Canada  from  his  earlier  experiences  in  munition  contracts 
and  instructed  his  representative  to  handle  them  gently  and 
with  kid  gloves.  For  latest  reports  from  Ottawa  are  to 
the  effect  that  a  letter  from  Sir  Robert  Borden  to  Mr. 
Kitchens  is  the  royal  road  to  a  contract.  The  English  muni- 
tions man  is  also  said  to  act  as  if  to  ruffle  the  temper  of 
the  Minister  of  Militia  would  be  equivalent  to  insulting  the 
whole  Canadian  people.  Such  is  the  reputation  our  politi- 
cians and  their  profit-grabbing  friends  have  given  a  Do- 
minion whose  sons  are  comparing  favorably  with  the  best 
troops  in  the  British  Army  and  who  are  going  to  the  front 
as  fast  as  the  motherland  calls  for  them. 

*  *       • 

Brigadier-General  Bertram  rises  in  his  place  and  naively 
remarks:  "It  is  a  significant  fact  that  I  have  been  able  to 
save  so  far  $14,896,000  to  the  British  tax-payer  by  getting 
the  work  done  that  much  cheaper  than  the  War  Office  was 
prepared  to  pay.  .\n<l  the  brigadier  would  probably  have 
been  called  to  London  to  show  the  War  Office  how  to  save 
money  if  F.  P.  Jones  hadn't  happened  along  and  showed 
how  a  further  saving  of  $31,000,000  could  be  effected. 
*      «        • 

Corporations  have  no  souls  and  consequently  you  could 
hardly  expect  them  to  have  much  patriotism.  But  the  pro- 
posal that  the  Canadian  government  should  impose  a  tax 
on   war  order   contracts   pre-supposes   that   the   government 
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is  also  without  soul,  conscience  or  patriotism.  What  would 
civilization  think  of  a  country  that  let  war  contracts  for 
the  motherland  at  extortionate  rates  of  profit  and  then  set 
about  sharing  in  those  profits?  In  other  words,  has  Can- 
ada fallen  so  low  that  she  would  carry  on  her  government 
with  blood-money  wrung  from  Britain?  Let  the  tax  on  war 
contracts  be  imposed  if  a  feasible  method  can  be  found, 
but  let  the  money  thus  obtained  be  applied  to  buying  those 
extra  munitions  it  should  have  bought  in  the  first  place. 

*  ♦       * 

Wasn't  it  one  righteous  man  that  was  required  to  save 
Sodom  and  Gomorrah?  Doesn't  it  look  to  you  as  if  one 
straight,  honest,  non-partisan  man  was  required  to  save  the 
government?  Britain  has  Lloyd  George,  who  has  made 
munitions  a  business  rather  than  a  political  perquisite.  In 
the  United  States  Pierpont  Morgan  has  inventoried  the  fac- 
tories and  their  capacities,  and  the  man  who  can  deliver  the 
goods  at  the  right  price  can  get  a  contract.  Is  it  not  pos- 
sible to  place  war  contracts  in  Canada  on  the  same  basis? 
In  this  time  of  stress,  when  the  Empire  needs  the  united 
effort  of  all  its  people,  I  hate  to  be  classed  with  the  kickers. 
But  wherever  you  turn  it  is  the  same  cry  of  politics,  pull 
and  graft.  There  are  the  shell  contracts,  going  to  the  favored 
few,  the  shell-box  contracts,  going  to  builders  of  dams,  the 
contracts  for  uniforms  going  to  the  real  estate  men,  the 
aged  and  decrepit  horses  bought  in  the  east,  the  horses  with 
abnormal  appetites  for  hay  in  the  west,  strange  tales  of  the 
Ross  rifle  and  a  faint  echo  from  the  submarines  on  the 
Pacific  coast.  The  official  investigator.  Judge  Davidson,  a 
Borden  government  appointment,  can't  find  time  to  make  a 
report  on  one  before  he  is  hurried  off  to  look  into  something 

else. 

*  ♦       ♦ 

Britain  will,  as  usual,  muddle  through  the  war,  but 
whether  the  government  of  Sir  Robert  Borden  will  do  like- 
wise depends  on  whether  it  sees  the  error  of  its  ways  and 
finds  a  strong  man  to  bring  order  out  of  chaos  and  reduce 
to  business  only  this  strange  medley  of  business  and  politics. 
I  am  not  prepared  to  see  this  fair  Dominion  handed  over  to 
the  party  who  vainly  tried  to  sell  its  heritage  for  a  mess  of 
Buffalo  bologna.  But  the  day  of  reckoning  is  coming,  and 
Sir  Robert  Borden,  if  he  would  not  share  the  fate  of  the 
doomed  cities  of  ancient  days,  had  better  get  busy  and  find 
his   one   righteous   man — and   having   found    him    make    him 

Minister  of  Munitions. 

*  *       ♦• 

The  death  of  Sir  Charles  Tupper  brings  forcibly  before 
us  the  immense  strides  Canada  has  made  within  the  years 
of  one  man's  life.  The  "fighting  doctor"  had  reached  middle 
age  when  he  helped  with  confederation;  before  the  first  trans- 
continental railway  had  begun  to  stretch  its  steel  across  the 
prairies  or  borrowed  its  first  dollar  from  the  government. 
The  great  west  was  a  frozen  fringe  on  the  border  of  civil- 
ization fit  only  for  trappers,  Hudson  Bay  factors  and  other 
fur-bearing  animals.  Yet  he  lived  to  see  those  prairies  pro- 
ducing hundreds  of  millions  of  bushels  of  the  finest  wheat 
in  the  world  and  great  statesmen  like  Clifford  Sifton  and 
Bob  Rogers;  served  by  three  transcontinental  railways  paid 
for  by  the  government  and  owned  by  private  corporations; 
sprouting  real  cities  with  real  business  and  other  cities  with 
real  estate  booms;  and  grain  growers'  associations  and 
elevator  combines  and  all  the  other  decorations  that  pros- 
perity and  politics  could  give  to  a  young  but  husky  country. 
He  lived  to  see  Sir  Wilfrid  Laurier  make  Canada  a  nation 
and  then  try  to  tie  it  up  to  an  alien  country  with  a  recipro- 
city treaty.  Yes,  he  lived  through  all  this  nor  did  he  die 
before  he  saw  the  Canada  that  gave  him  birth  standing 
shoulder  to  shoulder  with  the  Empire  he  loved  in  the  long 
threatened  fight  against  the  military  despotism  that  threat- 
ened the  freedom  of  the  world. 


"The  Contract  Record,  of  Toronto,  starts  out  with: 
'Here  is  an  absolutely  true  story,  etc.,'  of  something  derog- 
atory to  Canadian  officers  in  France.  The  Contract  Record 
is  the  paper  which  published  the  lie  about  what  F.  P.  Jones 
said    to    Premier    Borden." — Ottawa   Journal. 

This  a  nasty  criticism  from  a  supposedly  fair-minded 
journal.  It  is  a  good  example,  however,  of  the  partisan 
press.  The  Ottawa  Journal  is  probably  too  busy  with  Gov- 
ernment printing  contracts,  and  collecting  rents  for  space 
rented  to  the  Government  in  the  Journal  Building  to  know 
what  is  happening  outside.  The  Contract  Record  told  the 
truth  about  the  shell  game,  and  it  said  nothing  derogatory 
of  our  "officers"  in  France.  This  is  where  the  Ottawa 
Journal  lies.  The  person  the  Contract  Record  referred  to 
was  not  an  officer.  He  was  an  "Honorary  Colonel,"  which 
does  not  necessarily  make  him  an  officer.  He  had  no  mil- 
itary training  whatever,  and  he  was  of  no  service  to  Canada 
or  to  the  Empire.     He  was  simply  in  the  way  of  good  officers 

trying  to  do  their  best. 

*  *       » 

On  the  same  day  and  in  the  same  paper  come  two  an- 
nouncements concerning  the  Imperial  Oil  Company.  The 
first  is  that  it  has  asked  for  a  million  dollars  worth  of  the 
war  loan,  and  the  second  is  that  it  has  obtained  supplement- 
ary letters  patent  authorizing  an  increase  in  its  stock  from 
.$1.').000,000  to  $50,000,000.  ,\dditional  powers  are  also  grant- 
ed the  company.  Of  course,  there  is  no  connection  between 
the  incidents.  But  it  all  goes  to  show  what  a  rattling  good 
investment  the  war  loan  is.  For  you  could  hardly  accuse 
the  Imperial  Oil  Company  of  buying  from  patriotic  notions 
when  it  is  alleged  that  its  new  office  block  on  Church  Street 
is  being  planned  by  a  foreign  architect  and  built  by  a  foreign 
contractor. 

*  *       * 

I  would  like  here  to  express  my  opinion  of  a  certain 
Henry  Ford,  but  I  don't  use  that  kind  of  language.  This  is 
the  gentleman  who  told  his  U.  S.  friends  he  would  like  to 
see  a  tin  can  (doubtless  his  own  make)  tied  to  the  tails 
of  the  British-French  Commissions  to  the  States.  .A^nd,  by 
the  way,  he  is  a  bosom  friend  of  Reverend  MacDonald, 
Editor  of   the   Toronto    Globe. 

*  ♦       * 

Ford's  latest  fad  is  the  chartering  of  a  vessel  to  take 
delegates  to  a  proposed  Peace  Conference  to  be  held  in 
Holland.  In  an  interview  in  New  York  he  is  reported  as 
saying  "I  want  to  put  an  end  to  this  dreadful  conflict,  and 
I  believe  that  we  shall  get  the  boys  out  of  the  trenches 
by  Christmas  Day."  There  is  real  humor  in  this.  Can  you 
imagine  the  representatives  of  Britain,  France,  Russia  and 
Italy  attending  a  conference  designed  by  the  designer  of 
the  Ford  car? 

*  «       » 

When  a  treaty  that  will  ensure  the  peace  of  Europe,  per- 
haps for  ever,  is  signed  in  Berlin,  when  the  Kaiser  is  on  his 
way  to  St.  Helena,  and  when  Germany  agrees  to  indemnify 
the  Allies  to  the  last  dollar — then,  and  not  until  then,  will 
"the  boys"  leave  the  trenches. 

*        *        * 

An  interesting  lecture  delivered  before  the  Canadian 
Club  of  Toronto  by  Mr.  C.  W.  Barron,  President  Wall  Street 
Journal,  adds  further  interest  to  some  quite  remarkable  fig- 
ures recently  quoted  in  that  journal  regarding  Canadian  war 
orders  and  war  order  profits.  The  Wall  Street  Journal  is 
a  recognized  authority  on  financial  matters,  and  Canadians 
will  read  these  figures  with  increasing  hope  that  the  Gov- 
ernment will  take  some  early  action  re  taxation  of  these 
war  profits,  from  which  might  be  made  up  a  nice  little  sum 
towards   further  purchases. 

For  example,  it  is  stated  in  the  Journal  that  the  Canadian 
Car  and  Foundry  Company's  business   (a  Conservative  Sen- 
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ator  is  president)  consists  of  a  number  of  shell  orders, 
part  of  which  has  been  sublet  at  a  profit  of  $2.30  per 
shell.  The  Journal  figures  that  on  this  basis  total  profits 
from  munition  orders  will  yield  this  company  well  over 
twenty  million  dollars  this  year,  or  enough  to  pay  interest 
on  their  bonds  and  leave  a  balance  of  more  than  150  per 
cent,  on  the  combined  issue  of  preferred  and  common  stock. 

Again,  the  Dominion  Iron  and  Steel  Company  are  said 
to  be  running  at  a  rate  of  earnings  equivalent  to  about  eight 
million  a  year — sufficient  to  pay  all  accumulated  dividends 
and  still  leave  13  per  cent,  on  the  common  stock.  The  Steel 
Company  of  Canada  is  showing  earnings  at  the  rate  of 
$.'")00,000  monthly,  and  profits  are  running  about  20  per  cent. 
on  the  company's  entire  capitalization.  The  National  Steel 
Car-  is  understood  to  be  earning  at  the  rate  of  40  pec  cent, 
on  the  common  stock.  The  Nova  Scotia  Steel  and  Coal 
Company  has  just  increased  its  capital  by  two  and  a  half 
million  "for  the  purpose  of  extending  its  scope  for  making 
further  war  orders."  And,  finally.  Steel  and  Radiation,  Sir 
Henry  M.  Pellatt,  president,  estimates  a  profit  of  $200,000 
on  a  shell  order  which  totals  $;i80,000 — an  order  which, 
according  to  the  president,  has  since  been  duplicated — per- 
haps many  times. 

It  is  scarcely  to  be  wondered  at  that  one  hears  insistent 
reports  that  the  British  Government  are  placing  themselves 
m  a  position,  as  rapidly  as  possible,  to  manufacture  "at  'ome 
all   the  munitions  required. 

*       *       * 
Readers   of   these   columns   have    no   idea   yet   how   dis- 
graceful   were    some   of   the    circumstances    surrounding    the 
awarding  of  these  contracts;  but  more  of  this  later. 
*        *        ♦ 
We    hope    "Canadian,"    whose    interesting    letter    is    just 
to  hand,  will  see  his  way  to  disclose  his  identity  to  us — for 
private  use  only,  of  course. 

"SEARCHLIGHT" 


Letters  to  the  Editor 

Wanted — a  Man 
The  Editor,  Vancouver,  B.C.,  Nov.  22,  1915 

Contract  Record: 

How  often  when  reading  of  the  infamy  of  the  public 
business  of  our  municipalities  and  provinces  are  we  apt  to 
exclaim,  "What  our  councils  and  parliamentary  houses  re- 
quire is  a  man,"  a  man  who  can  be  trusted,  a  man  whose 
integrity   is   above    suspicion? 

We  are  bold  enough  to  exclaim  that  such  a  man  would 
win  the  confidence  and  the  admiration  of  his  fellow  country- 
men, yet  we  look  around  in  despair  to  find  such  a  one.  The 
investigation  of  one  commission  after  another  apparently 
proves   our   contention. 

What!  do  we  mean  to  admit  that  graft,  deceit  and  dis- 
honor are  still  runniivg  riot  through  our  great  and  glorious 
country?  If  so,  then,  let  us  individually  do  our  part  to 
alter  such  a  dastardly  state  of  affairs.  Too  often  we  hear 
that  "the  whole  administration  business  is  rotten  from  the 
top  downwards." 

We  can  do  our  part,  and  the  sooner  we  begin  to  act 
our  part  instead  of  grumbling  and  fault-finding,  the  better 
will  it  be  for  our  Dominion.  This  is  not  a  question  con- 
cerning our  fellowmcn — it  is  a  personal  matter  of  vital  im- 
portance— so  let  us  examine  carefully,  and  audit  ourselves 
over  this  momentous  question. 

Are  we  still  acquiring  the  exact  and  latest  information 
concerning  our  own  profession?  Are  we  acting  our  part 
as  manly  men?  or  are  we  becoming  incapable,  lackadaisical 
and  uninterested  in  our  daily  round  and  common  task?  If 
the  latter  we  are  not  acting  our  part  and  as  a  sequence  the 


whole  staff  is  likely  to  become  inoculated  with  the  same 
bacilli  of  "don't  care."  Consequently,  outsiders  may  imagine 
that  if  men  in  official  positions  would  only  do  their  utmost 
to  be  above  suspicion,   scepticism   would   quickly  vanish. 

The  impression  one  should  be  most  anxious  to  convey 
is  that  of  being  a  true  man  in  whatever  official  capacity  you 
may  be  placed.  Then,  instead  of  the  cry  being  "Wanted,  a 
man,"  you  will  have  acted  your  part  welt,  and  your  actions 
will  not  only  deserve  success,  but  more  than  that — they  will 
demand  it. 

Then  will  your  fellowmen  be  enforced  to  state  "we 
have  found  a  man  good  and  true  and  we  will  place  that 
confidence   in   him   he   so   richly   deserves." 

Yours  truly, 

MUNICIPAL  ENGINEER. 


Insurance  of  Office  Tenure 
The  Editor,  London,  Nov.  10,  IBIS. 

Contract  Record: 

Although  your  correspondence  on  this  matter  has  ap- 
parently closed,  I  trust  you  will  allow  me  to  say  a  few  words. 
My  reason  for  not  writing  earlier  was  that  I  desired  first- 
hand information,  and  that  has  taken  me  some  little  time  to 
obtain.  It  may  seem  inconceivable  that  I,  here,  in  the 
centre  of  things  municipal,  had  no  knowledge  whatever  of 
"Official  Security,  Limited."  I  had  never  heard  any  mention 
of  an  insurance  of  office  tenure  scheme,  and  I  am  afraid  that 
even  now,  with  full  particulars  of  such  a  scheme  at  my  elbow, 
I  am  not  particularly  impressed. 

Much  has  been  written,  much  spoken,  about  security  of 
tenure,  and  so  far — after  many  years — the  result  has  been 
nil.  The  Institution  of  Municipal  and  County  Engineers  en- 
deavored to  form  a  voluntary  fund  for  the  purpose — they 
were  prohibited  by  their  .Articles  from  forming  a  compulsory 
one — but  without  success.  The  Institution  of  Municipal  En- 
gineers formed  a  compulsory  fund,  which  is  still  going 
strong,  members  subscribing  without  demur  and  the  whole 
of  the  receipts  being  banked  in  a  special  account  and  ear- 
marked for  defence  purposes  solely.  It  may  be  asked:  What 
was  it  that  prevented  the  other  body  from  forming  a  com- 
pulsory fund,  and  the  question  is  simple  to  answer.  The 
"Municipal  and  County"  are  registered  and  must  do  as  the 
Board  of  Trade  tells  them.  The  "Municipal"  are  not  reg- 
istered and  are  free  to  do  as  they  darn  please.  It  will  easily 
be  understood  that  a  government  department  would  be  loth 
to  sanction  anything  in  the  way  of  a  scheme  so  advanced 
as  that  of  a  defence  fund! 

I  have  now  been  carefully  through  the  literature  pub- 
lished by  Official  Security,  Limited,  and  the  first  thing  that 
strikes  me  is  that  no  mention  whatsoever  is  made  of  capital, 
beyond   the   statement   that   the  company   "has  been   formed 

specially  by  officials without  share  capital,  so  that 

all  profits  will  be  applied  in  the  extension  of  the  benefits  or 
reduction  of  the  premium,  and  a  fund  has  been  raised  by 
the  issue  of  debentures,  but  at  least  one-half  of  each  risk 
and  any  sum  over  £500  for  security  of  tenure  is  underwritten 
with  two  strong  groups  of  Lloyds  underwriters  whose  pre- 
mium income  is  about  £350,000  per  annum."  The  question 
naturally  arises:  what  is  the  amount  of  this  fund?  Lloyds 
may  carry  "a  large  part  of  every  risk."  but  what  of  the  re- 
mainder? Is  this  satisfactorily  covered?  It  may  be  in  the 
years  to  come,  if  claims  are  few  and  premiums  many;  but 
as  things  are  I,  for  one,  would  not  feel  quite  sure  of  receiv- 
ing in  the  hour  of  trouble  that  for  which  I  had  been  paying. 
It  is  quite  possible  that  everything  is  as  it  should  be.  but 
it  would  be  much  more  satisfactory  if  one  could  be  assured 
on  that  point.  Surely  there  is  no  reason  why  the  amount 
realized  from  debentures  should  not  be  disclosed. 

The  use  of  this  word  "disclose"  leads  me  to  the  question 
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of  the  directorate,  and  here  again  one  is  quite  in  the  dark. 
The  governing  trustee  is  "a  clerk  to  commissioners  of  taxes"; 
the  trustees  (six  in  number)  are  "a  town  clerk,  a  medical 
officer  of  health,  a  surveyor  and  engineer,  and  three  collectors 
of  taxes."  The  arbitrator  is  the  "president  for  the  time  being 
of  the  National  .Association  of  Local  Government  Officers." 
and  here  at  last  we  have  some  indication  of  someone  actually 
in  the  flesh,  however  often  he  may  change  his  personality. 
The  name  of  the  secretary  is  necessarily  given. 

Now  this  is  not  at  all  satisfactory,  and  the  fact  that  the 
town  clerk  mentioned  is  "clerk  of  a  London  borough  of  rate- 
able value  of  £700,000  and  vice-president  of  the  London  Bor- 
ough Officers'  Association,"  or  that  one  of  the  tax-collectors 
collects  £22,000  per  annum,  does  not  alter  the  case.  Why  not 
give  names  and  addresses,  or  if  officials  fear  victimization 
should  they  come  forward,  why  not  select  superannuitants  or 
"rank  outsiders"  of  known  probity  and  position?  Personally, 
I  should  prefer  the  outsider,  and  that  for  the  simple  reason 
that  there  would  then  be  no  question  of  preferential  treat- 
ment of  the  members  of  any  certain  body.  I  may  be  wrong, 
and  I  hope  that  time  will  prove  me  so,  but  I  honestly  don't 
place  confidence  in  a  concern  run  by  men  I  have  no  means 
of  knowing,  with  capital  whose  sum  is  an  unknown  quantity. 

Mr.  Blackman,  in  his  first  letter  to  you,  speaks  of  a 
"record  of  sufficient  names  to  present  to  an  insurance  com- 
pany so  that  policies  could  be  issued.     The  scheme  has  been 

worked  out  successfully  in  Great  Britain,  and "     The 

scheme  has  not  yet  been  successfully  worked  out  here;  more- 
over, instead  of  an  insurance  company  having  names  present- 
ed to  it,  the  owners  of  such  names  have  formed  themselves 
into  an  insurance  company,  which  is  a  very  different  thing. 
When  a  company  of  established  credit,  doing  good  business, 
and  publishing  the  figures  of  its  working  capital  and  the 
names  of  its  responsible  directors  or  trustees,  indicates  its 
willingness  to  undertake  the  risks  involved  in  security  of 
tenure  insurance,  I  am  prepared  to  say  that  a  successful 
scheme  has  been  worked  out.  As  matters  stand,  the  risks 
are  impossible  of  definition,  and  any  such  scheme  must 
therefore  fall  within  the  category  of  hazardous.  The  only 
lines  upon  which  a  scheme  can  be  run  for  some  years  to 
come- — until,  that  is,  data  for  working  purposes  have  been  ob- 
tained— are  those  which  form  the  policy  of  Official  Security, 
Limited,  and  when  that  company  may  see  fit  to  throw  aside 
its  anonymity  and  show  us  how  and  by  whom  its  concern 
is  run  I  have  little  doubt  that  I  shall  be  able  to  give  it  a 
measure  of  support. 

I  am. 

Yours  faithfully, 

ENGINEER. 


Major  Gape  given  Hearty  Send-Off 

Major  E.  G.  M.  Cape,  president  of  E.  G.  M.  Cape,  Lim- 
ited, was  given  a  very  hearty  send  off  by  the  members  of 
the  Montreal  Builders'  Exchange  prior  to  his  leaving  for 
England  in  charge  of  the  Third  Overseas  Battery  Siege  Ar- 
tillery. He  was  entertained  at  dinner,  at  which  his  health 
was  proposed  by  Mr.  W.  E.  Sayer,  who  presented  Major 
Cape  with  a  revolver  accompanied  by  a  boquet  of  roses  for 
Mrs.  Cape.  Major  Cape  replied  urging  the  younger  mem- 
bers of  the  Exchange  to  join  the  forces,  leaving  their  posi- 
tions to  older  and  married  men.  It  was  pointed  out  that  a 
majority  of  those  present  had  either  sons  or  relatives  on 
active  service,  which  showed,  said  the  speaker,  that  the 
contractors  of  Montreal  were  doing  their  share  not  only 
in  paying  but  in  supplying  men.  Other  speakers  included 
Messrs.  John  Quinlan,  the  president  of  the  Exchange,  J.  P. 
Anglin,  William  Ramsey,  W.  E.  Potter,  William  Ruther- 
ford, Lieut. -Col.  Costigan,  Capt.  A.  Charlebois,  and  Lieut. 
Linton. 


Pro  Patria 

Major  Georges  Janin,  chief  engineer  of  the  city  of 
Montreal,  is  reported  among  the  missing  from  the  "Anglia," 
which  struck  a  mine  while  crossing  the  English  Channel. 
Major  Janin,  who  had  raised  a  corps  of  engineers  for  the 
front,  was  being  invalided  from  France  to  England,  suffering 
from  sciatica.  He  was  on  a  long  leave  of  absence  from  his 
duties  in  Montreal,  the  council  paying  him  $3,000  a  year,  a 
third    of    his    salary.      Mr.    Janin    was    a    native    of    Poitiers, 


The  late  Major  Georges  Janin 

France,  and  in  1870  saw  active  service  in  the  Franco-Prus- 
sian war.  In  1892  he  came  to  Canada,  and  after  doing  some 
general  engineering  work,  entered  the  employ  of  the  city  in 
1898  as  acting  superintendent  of  the  aqueduct  system;  he  was 
later  appointed  assistant  superintendent,  finally  assuming 
entire  direction  of  the  water  department.  In  1910  Mr.  Janin 
was  promoted  to  be  chief  engineer,  and  in  the  intervening 
period  has  formulated  the  plans  for  the  enlargement  of  the 
aqueduct  and  for  the  hydro-electric  system  for  the  genera- 
tion of  10,000  horse  power, — plans  .which  of  late  have  caused 
considerable  controversy.  Mr.  Janin  had  three  sons  fight- 
ing in  the  French  Army,  and  almost  from  the  commence- 
ment of  the  war  was  anxious  to  be  at  the  front,  notwithstand- 
ing that  he  was  not  in  the  best  of  health. 


Personal 

Mr.  H.  V.  Armstrong,  formerly  city  engineer  of  Este- 
van,  Sask.,  has  gone  to  Winnipeg. 

Mr.  William  R.  Curror  has  been  appointed  municipal 
engineer  of  West  Vancouver,   B.   C. 

Mr.  A.  M.  West,  late  municipal  engineer  of  North  Van- 
couver, left  for  the  front  on  November  16th  with  thirty-one 
other  members  of  the  Sixth  Field  Company,  Canadian  En- 
gineers. 

The  present  Mayor  of  Victoria,  B.  C,  Mr.  A.  Stewart, 
who  it  is  understood  will  again  offer  himself  for  election  to 
the  Mayoralty  in  January  next,  spent  the  early  nineties  as 
a  contractor,  and  was  associated  with  most  of  the  important 
buildings  erected  in  Victoria  during  the  years  from  1891  to 
1895.  One  of  the  principal  structures  with  which  he  was 
connected  were  the  legislative  buildings.  In  1895  he  began 
operating  as  a  monumental  mason  as  a  side-line  to  contract- 
ing, but  the  success  which  attended  him  in  this  branch  of 
work  soon  necessitated  his  giving  it  his  whole  attention,  and 
when   he  retired  from  business   in   1911    he  had  obtained  an 
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extensive  connection.  Mr.  Stewart  was  born  in  Scotland, 
and  came  to  the  new  world  at  the  age  of  17,  dcvotinK  his 
energies  to  stone  cutting,  to  which  he  had  been  apprenticed. 
From  188a  to  1888  he  was  engaged  as  a  journeyman  on 
many  important  works  in  the  United  States,  his  only  con- 
nection with  Canada  at  this  period  being  as  a  member  of 
the  stafT  which  constructed  the  cantilever  bridge  across  the 
Niagara  River,  just  below  the  Falls,  iti  1883.  He  went  to 
Victoria  in  1888,  and  has  resided  there  almost  continuously 
ever  since. 


\ 


Obituary 

After  an  illness  of  over  12  months,  Mr.  J.  Louis  Michaud, 
chief  engineer  of  the  Department  of  Public  Works,  district 
of  Montreal,  died  on  Noveml)er  14.  Mr.  Michaud,  who  was 
64  years  of  age,  was  a  native  of  Kimouski.  I'.  Q.  He  was 
a  Dominion  and  Provincial  land  surveyor,  and  was  on  the 
board  of  the  provincial  association.  Mr.  Michaud  became  an 
associate  member  of  the  Canadian  Society  of  Civil  Engineers 
in  1899. 

Joseph  Humphries,  a  well-known  architect,  carpenter 
and  contractor,  of  St.  Marys,  Ont.,  is  dead,  at  the  age  of 
.55.  He  was  the  architect  for  the  public  library,  and  for  many 
other  buildings  in  St.  Marys  and  the  vicinity. 


Mainly  Constructional 

The  Ideal  Foundry  and  Hardware  Company.  Limited, 
Toronto,  have  obtained  a  charter. 

The  granite  works  of  Milne,  Coutts  &  Company,  at  St. 
George,   N.   B.,   have   suffered   damage   from   fire. 

A  Winnipeg  concern  recently  incorporated  is  The  North 
Knd  Painters  and  Decorators,  Limited. 

The  Italian  Mosaic  and  Tile  Company.  Limited.  To- 
ronto,  have  obtained  a  charter. 

Canada  Builders.  Limited.  Toronto,  have  obtained  a 
charter. 

The  Cheney  Co-operative  Water- Works  Company,  Lim- 
ited,  Cheney,   Ont.,   have   obtained   a  charter. 

The  work  on  the  concrete  footings  of  the  Don  Valley 
section  of  the  Bloor  Street  Viaduct,  Toronto,  is  practically 
completed. 

The  firm  of  Garden,  Taylor,  Roberts  &  Hawkins,  sur- 
veyors and  engineers,  of  Vancouver,  B.  C,  has  dissolved 
partnership. 

The  Westfield  Manufacturing  Company,  Halifax,  N.  S., 
are  making  preparation  for  carrying  out  a  big  war  order 
said  to  represent  a  value  of  between  one  and  two  million 
dollars. 

The  .American  Locomotive  Company.  Halifax.  N.  S., 
have  closed  a  contract  for  two  hundred  thousand  forgings 
for  large  shells.  The  value  of  the  order  is  in  the  neighbor- 
hood  of   four  million   dollars. 

The  Wabilron  Works  have  installed  a  new  steel  plant 
at  New  Liskeard.  Ont.  There  are  only  four  plants  of  a 
similar  kind  in  Canada.  The  huge  electric  steel  furnace  will 
melt  a  ton  of  metal  at  one  time,  requiring  five  hours  to  do  it. 

Owing  to  reductions  on  account  of  the  war,  the  work 
under  the  Colonization  Roads  Branch  of  the  Ontario  Public 
Works  Department  has  been  rediiced  by  about  one-half,  in 
comparison    with    1914. 

The  city  of  Prince  Rupert.  B.  C.  are  endeavoring  to 
secure  shell  contracts.  Commissioner  Wright  has  suggested 
that  $.'iO,noo  be  expended  at  the  dry  dock  to  equip  it  for  the 
work.  .-X  local  firm  say  that  they  could  undertake  the  manu- 
facture of  one  hundred  shells  a  day. 


,\  meeting  of  the  Vancouver  branch  of  the  Canadian 
Society  of  Civil  Engineers  took  place  on  November  18th  at 
the  Board  of  Trade  Rooms,  Vancouver,  and  Capt.  Twecdale. 
of  the  Corps  of  Guides,  gave  a  lecture  on  "Military  Sketching 
and   Reconnaissance." 

Mr.  B.  L.  McKenzie,  a  civil  engineer,  of  Winnipeg,  has 
been  in  Dryden,  Ont.,  for  the  purpose  of  making  a  report 
and  getting  out  specifications  in  connection  with  the  pro- 
posed fire  protection  and  domestic  water  supply  scheme  for 
the  town. 

It  is  announced  that  the  first  plant  to  be  established  in 
Newfoundland  for  the  manufacture  of  shells  for  the  British 
army  will  be  put  in  operation  early  in  January.  A  foundry 
in  St.  Johns  has  been  secured,  and  is  being  transformed  into 
a  munitions  factory. 

Work  on  Winnipeg's  new  Law  Courts  building  is  at  a 
standstill  owing  to  the  fact  that  the  sub-contractors  refuse 
to  proceed  with  the  work  until  they  know  the  result  of  the 
investigations  now  being  made.  The  building  may  not  be 
completed   until   May. 

The  Hon.  Robert  Rogers.  M.P.,  Minister  of  Public 
Works,  was  in  Victoria  recently  for  the  purpose  of  seeing 
what  progress  had  been  made  on  the  harbor  works  there 
since  his  visit  of  two  years  ago.  Since  then  a  large  amount 
of  work  has  been  done  on  the  breakwater  and  the  piers, 
and  this  was  inspected  by  the  Minister. 

The  new  Federal  Building  at  Sudbury,  Ont..  a  handsome 
building  comprising  the  Post  Office.  Customs,  and  Inland 
Revenue  Departments,  was  formally  opened  on  November 
13th  by  the  Hon.  Frank  Cochrane,  Minister  of  Railways  and 
Canals,  and  M.  P.  for  Nipissing,  in  the  presence  of  a  large 
number  of  citizens. 

The  new  St.  John's  Presbyterian  Church  at  Moncton. 
N.  B..  was  opened  on  Sunday,  November  21st.  It  is  a  hand- 
some structure  in  brick  and  stone,  and  the  design  is  based 
on  a  modern  adaptation  of  Early  English  Gothic.  The 
church  has  a  seating  capacity  of  eleven  hundred,  and  there 
is  also  a  large  assembly  hall  capable  of  seating  850  people. 
The  architect  was  Mr.  H.  G.  Jones,  of  Montreal,  and  the 
contractor  was  Mr.  E.  B.   Evans,  of  Montreal. 

The  Midland  Engine  Works  Company,  Midland,  Ont., 
have  a  contract  for  the  manufacture  of  25.000  high-explosive 
shells.  The  shells  are  of  a  large  size,  being  6  inches  in 
diameter  and  18  inches  long,  machined  inside  and  outside. 
The  company  are  making  preparations  for  the  installation 
of  new  machinery,  and  expect  to  start  work  on  the  order 
in  two  or  three  months'  time.  It  is  their  intention  to  employ 
local  labor  as  far  as  possible. 

Work  on  the  construction  of  the  Hudson  Bay  Railway  is 
being  rushed  to  make  connection  with  Port  Nelson  in  the 
fall.  The  steel  track  is  laid  for  242  miles  from  The  Pas. 
over  which  a  weekly  train  service  is  operated.  The  bridge 
at  Manitou  Rapids  over  the  Nelson  River  is  expected  to  be 
finished  early  in  February.  The  material  for  the  bridge  at 
Kettle  Rapids  is  being  taken  overland  this  winter.  This 
place  is  ninety  miles  from  Port  Nelson,  and  the  engineers 
are  confident  that  they  will  make  exceptionally  rapid  pro- 
gress on  the  balance  of  the  construction  to  the  bay. 

The  Montreal  Board  of  Control  will  appoint  Mr.  P.  E. 
Mercier  chief  engineer,  in  succession  to  the  late  Mr.  G.  Janin. 
at  a  salary  of  $6,000  per  annum.  Mr.  Mercier  has  been 
acting  chief  engineer  since  Mr.  Janin  went  to  the  front. 
He  was  formerly  a  member  of  the  firm  of  Batilne  and  Mer- 
cier, and  has  been  an  associate  member  of  the  Canadian 
Society  of  Civil  Engineers  since  1906.  Mr.  .\.  Martin,  who 
has  been  acting  as  assistant  engineer,  will  be  officially  given 
this  position. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Bosanquet  Township,  Ont. 

The  Township  Council  are  considering 
the  construction  of  the  Hampton  Drain 
and  other  improvements.  Clerl<,  G. 
Sutherland,    Thedford,    Ont. 

Chatham,  Ont. 

The  City  Council  have  decided  to  lay 
a  reinforced  concrete  pavement  on  Lans- 
downe  Avenue  next  year.  Work  will  Ije 
done  by  day  labor  under  supervision  of 
the  City  Engineer,  F.  P.  Adams.  Ap- 
proximate cost,  $3,170. 

Edmonton,  Alta. 

A  by-law  to  authorize  the  construction 
of  a  sewage  disposal  plant  at  an  ap- 
proximate cost  of  ,$275,000  will  be  sul)- 
mitted  to  the  ratepayers  on  December 
7th.     City  Clerk,  C.  E.  Cox. 

Goderich.  Ont. 

The  Town  Council  have  authorized 
the  construction  of  a  sewer  on  Light- 
house Street.  Work  may  not  be  done 
this  fall.     Clerk,  L.  L.  Knox. 

Leamington.  Ont. 

The  Town  Council  have  authorized 
the  construction  of  sewers  on  Russell 
and  Mill  Streets  and  on  Victoria  Avenue. 
Chairman  of  the  Board  of  Works,  Coun- 
cillor Smith. 

London,  Ont. 

The  City  Council  contemplate'  exten- 
sions to  the  storm  sewer  system,  to  cost 
about  $">0,000,  the  installation  of  hydrants 
at  the  Fair  Grounds,  and  the  construc- 
tion of  sewers  on  Regent,  William,  Dun- 
das  and  Elizabeth  Streets.  Clerk.  S. 
Baker. 

Penetanguishene,  Ont. 

The  l)y-la\v  to  provide  for  the  con- 
struction of  extensions  to  the  water- 
mains  was  defeated. 

Port  Dover,  Ont. 

The  Town  Council  are  having  plans 
prepared  for  the  construction  of  a  water- 
works system.  Engineers.  James  Lou- 
den &  Hertzberg,  7!)  Adelaide  Street  E., 
Toronto. 

Romney  Township,  Ont. 

The  Township  Council  are  considering 
the  construction  if  a  number  of  drains. 
Plans  will  be  prepared  as  soon  as  pos- 
sible. Clerk,  J.  W.  Kennedy,  Wlieatley, 
Ont. 

Sherbrooke,  Que. 

The  City  Council  are  considering  the 
construction  of  a  sul)way  on  Richelieu 
Street.  The  work  will  proljably  include 
a  portion  of  the  proposed  4-foot  trunk 
sewer.  Estimated  cost,  $10,411.  Clerk, 
E.  C.  Gatien. 

Tweed,  Ont. 

The  construction  of  a  waterworks  sys- 
tem at  an  approximate  cost  of  $23,000  is 
being  considered  by  the  Town   Council. 


Engineers,  Kerry  &  Chace,  Ltd.,  Confed- 
eration Life  Building,  Toronto. 

Woodstock,  Ont. 

The  City  Council  have  decided  to  sub- 
mit a  by-law  for  the  construction  of  ex- 
tensions to  the  storm  sewer  system  at 
the  January  elections.  This  work  is  es- 
timated to  cost  $25,000.  The  construc- 
tion of  a  glazed  tile  sewer  on  Duke  St. 
has  been  authorized.  Engineer,  J.  F. 
Ure. 

CONTRACTS  AWARDED 

Enniskillen  Township,  Ont. 

The  contract  for  the  construction  of 
tile  drains  for  the  Township  Council  has 
been  awarded  to  Camille  Van  Nielande. 
c/o   the   Clerk,  G.  V.  Wyant,   Petrolia. 

Hamilton,  Ont. 

The  City  Council  have  let  the  contract 
for  laying  a  rocmac  roadway  on  Mount- 
wood  Avenue  to  Rocmac  Roads  Ltd.,  74 
King  Street  E.,  Toronto. 

Leamington,  Ont. 

The  general  contract  for  laying  a  con- 
crete pavement  on  Victoria  Avenue  has 
])cen  let  by  the  Town  Council  to  Link 
&   Scratch,  Mill   Street. 

Toronto.  Ont. 

The  Board  of  Control  have  awarded 
the  contract  for  the  supply  of  500,000 
granite  setts  to  the  Premier  Granite  & 
Sand  Company,  Montreal,  at  $48.35  per 
thousand. 


Railroads,  Bridges  and  Wharves 

Magog,  Que. 

The  Dominion  Textile  Company,  Main 
Street,  contemplate  the  construction  of 
a  concrete  dam.  Work  will  not  start 
until  next  year. 

Ontario  Province 

The  Canadian  Pacific  Railway  Com- 
pany, Montreal,  have  been  authorized  to 
construct  industrial  sidings  at  mileage 
61.2,  Chalk  River  Sub-division,  for  M.  J. 
O'Brien. 

Portage  la  Prairie,  Man. 

The  Board  of  Railway  Commissioners 
have  instructed  the  Canadian  Northern 
Railway  Company,  Toronto,  to  construct 
a  spur  to  serve  the  Canadian  Oil  Com- 
pany, Ltd.,  in  blocks  24  and  25. 

Quebec  Province 

Permission  has  been  granted  to  the 
Canadian  Pacific  Railway  Company  for 
the  construction  of  a  siding  at  mileage 
71.2.  Quebec  Sub-division,  for  .-Mexander 
Cariere. 

Toronto.  Ont. 

The  Canadian  Pacific  Railway  Com- 
l)any  have  been  authorized  to  construct 
a  siding  for  the  Corporation  of  Toronto. 
The  track  will  cross  Mount  Stephen 
Street  on  the  east  side  of  the  Don  River. 

CONTRACTS  AWARDED 

St.  John,  N.  B. 

The    contract    for    electrical     work    in 


connection  with  the  bridge  over  the  Re- 
versing I'alls  has  been  let  by  the  Pro- 
vincial Department  of  Public  Works  to 
the  Vaughan  Electric  Company,  Ger- 
main Street. 


Public  Buildings,  Churches 
and  Schools 

Allan.  Sask. 

The  Trustees  of  School  District  Xo. 
2914  have  been  empowered  to  borrow 
$5,000  for  the  erection  and  equipment  of 
a  school.    Treasurer,  A.  A.  Fraser,  Allan. 

Montreal,  Que. 

Work  Ijy  day  labor  has  Ijeen  started 
on  the  erection  of  an  addition  to  St.  ."Kid- 
an's  Church.  284  Hamilton  Street.  Brick 
veneer  construction,  concrete  •founda- 
tion, felt  and  gravel  roofing.  Estimated 
cost,  $3,000.  Pastor,  Rev.  E.  A.  Merry- 
weather,   175   Dumas   Street. 

Mundare,  Alta. 

The  Trustees  of  School  District  Xo. 
1603  have  been  authorized  to  borrow 
$5,500  for  the  construction  and  equip- 
ment of  a  school.  Treasurer,  J.  S.  Mc- 
Callum. 

Thorold,  Ont. 

The  erection  of  a  school  on  ^he  West 
Side  is  contemplated  by  the  Public 
School  Board.  Chairman,  J.  H.  Thomp- 
son. 

Toronto.  Ont. 

Tenders  will  be  received  until  4  p.m., 
December  9th,  by  R.  C.  Desrochers,  De- 
partment of  Public  W^orks,  Ottawa,  for 
the  erection  of  a  temporary  postal  sta- 
tion. .  Plans  and  specifications  at  office 
of  T,  A.  Hastings  Postal  Station  F.,  To- 
ronto, and  at  the  Department. 

CONTRACTS  AWARDED 

Berlin,  Ont. 

In  connection  with  the  Library  in 
course  of  erection  on  Queen  Street,  the 
contract  for  electrical  work  has  been  let 
to  A.  Lockbart  &  Company,  the  interior 
fittings  to  the  Berlin  Office  &  Fixture 
Company,  Ltd.,  34  Lancaster  Street  W., 
and  the  painting  and  decorating  to  We- 
l)er  Bros.,  36   Homewood  Avenue. 

Bothwell,   Ont. 

The  contract  for  plastering  at  the  new  1 
Town  Hall  has  been  awarded  to  A.  C.  ] 
Morgan,  27  Grant   Street,   Chatham. 

Lachine,  Que. 

The   contract   for   terra   cotta  wall  lin-^ 
ing  at   the   school   in   course   of  erection  . 
on     Fifteenth    Avenue    for    the     Roman 
Catholic  School  Commissioners  has  been 
let  to  LePailleur  &  Frere,  405  St.  Joseph 
Street.     Painting  by  day  labor. 

In  connection  with  the  fire  and  police 
station  being  built  on  Tenth  Avenue  for 
the  City  Council,  the  contract  for  archi- 
tectural steel  work  has  been  let  to  the 
Montreal  Architectural  Iron  Works  Co., 
157  Prince  Street,  and  for  painting  to  A. 
Jolicoeur,  235  17th  Avenue. 
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New  Glasgow,  N.  S. 


Ill    cdiiiicctidn    witli    the    .school    whicli 

I^Lis  hc-ing  built  for  the  coiiKreKation  of  St. 
^^John  tlic  Baptist,  the  heating  and  plumb- 
iiiK  contract  has  been  let  to  GtorKc  b'ra- 
ser,  c/o  J.  Johnson.   Xew  Gla,sKow,  and 

I^_.  the  plastering:  to  J.  D.  McMillan,  Albert 
^■Street. 

Ottawa,  Ont. 

11    connection    with    llie   alterations   at 

rtlie   CollcKiate    Institute,    the   wiring   has 

'^een  let  to  Marcliand  &  Donelly,  Sparks 

"(treet,  and  tlie  phinibinK  to  J.  T.    lUyth. 

'"rank  Street. 


■ 


Quebec,  Que. 

Work  has  l)een  started  on  the  erection 
af  a  chapel  for  the  I'atronaKc  Laval,  St. 
rSauveur  Street.  The  general  and  ma- 
sonry contracts  have  been  awardecl  to  J. 
Chevalier,  44  Kenaud  .\venue.  Brick  con- 
struction, stone  foundation,  felt  and  gra- 
vel roofing.     Approximate  cost,  .$45,000. 

The  following  contracts  have  been  let 
in  connection  with  the  school  in  course 
of  erection  on  St.  Charles  Street  for  the 
koiiian  Catholic  School  Hoard: — carpen- 
try. M.  Cauchon,  :t07  Richardson  Street; 
rooling,  N.  Durand.  445  brancois  Street; 
heating,  plumbing  and  electrical  work, 
!•'.  (iingras,  .■!4  St.  .\ugustin  Street. 

Toronto,  Ont. 

In  connection  with  the  Epworth 
Meth(3dist  Clnirch  in  course  of  erection 
on  Yarmouth  Street,  the  masonry  con- 
tract has  been  let  to  E.  H.  Thomas.  «5 
Hilton  Avenue,  and  the  carpentry  to 
James  McKenzie,  447  (JIadstone  Avenue. 
Approximate  cost,  ,$05,000. 


Business  Buildings  and  Indus- 
trial Plants 

Anderdon,  Ont. 

E.  Hondy,  Anderdon  Township.  .-\m- 
herstburg,  Ont.,  is  considering  the  erec- 
tion of  a  Iiarn  at  an  apiiroximate  cost  of 
*:!.000. 

Cottam  Ont. 

Earl  Birch  is  about  to  erect  a  garage. 
Concrete  block  construction,  felt  and 
gravel  rooting.     Estimated  cost,  $;i,000. 

Dunwich  Township,  Ont. 

James  Law.  Dunwich  Township.  Out- 
ton,  contemplates  the  erection  of  a  barn 
and  other  buildings,  to  cost  about  $4,000. 
I'ireproof  construction. 

Fort  Erie,  Ont. 

The  International  Safe  &  Register  Co. 
are  considering  the  erection  of  an  addi- 
tion to  their  factory.  Work  will  prob- 
ably start   shortly. 

Hamilton,  Ont. 

The  Proctor  (iambic  Coniiiany,  lUir- 
liiigton  Street  E..  have  bad  plans  pre- 
pared for  additions  to  their  premises, 
estimated  to  cost  $7,000.  Concrete  foun- 
dation, brick  construction.  Barrett  Speci- 
dation,  brick  construction,  Harnett  Spcci- 
part  of  work. 

Plans  are  being  prepared  by  \.  \\  . 
Peene,  Clyde  Block,  for  rebuilding  the 
coal  shed  of  the  .V.  W'.  Ereeman  Com- 
pany, Ltd..  ISI  Hunter  Street.  Concrete 
construction. 

Kingston,  Ont. 

J.  M.  Caines.  4()  Montreal  Street,  are 
about  to  erect  staldes  estimated  to  cost 
$:!,ooo.     Metal  clad   construction. 


THE    CONTRACT    RECORD 

Lachine,  Que. 

The  Dominion  Bridge  Company  arc 
building  an  addition  to  their  girder  shop 
at  Lachine  Locks.  Steel  construction, 
concrete  foundation,  corrugated  iron 
loofing.     Estimated  cost,  $22,000. 

London.  Ont. 

Building  Inspector  A.  M.  Piper  is  pre- 
paring plans  for  a  stores  building  for 
the  City  Council.  Corrugated  iron  con- 
struction.    .Approximate  cost,  $;t,500. 

Napanee,  Ont. 

C.  .\.  Wiseman  will  call  for  tenders 
about  March  1st  for  the  erection  for  a 
garage.  Concrete  and  brick  construc- 
tion.    Estimated  cost,  .$4,000. 

Nelson,  N.  B. 

Donald  i-raser,  Ltd.,  Carlton  Street, 
l'"redericton,  N.  B.,  have  commenced  the 
re-erection  of  their  sawmill  on  the  Mira- 
michi   River.     Material  purchased. 

Newcastle,  N.  B. 

'riie  .Newcastle  Curling  Club  are  con- 
sidering the  construction  of  a  new  rink, 
and  have  appointed  W.  J.  Jardine,  V\'. 
.\.  Park  and  D  J.  Buckley  a  Committee 
for  the  selection  of  a   site  etc. 

New  Glasgow,  N.  S. 

The  !•'.  W.  Woolworth  Company,  Ltd., 
have  commenced  the  erection  of  a  store 
at  Provost  and  George  Streets.  Work 
by  day  labor.     .Architect,  C.  A.  Mitchell. 

Port  Rowan,  Ont. 

C.  D.  b'ostcr  is  considering  the  erec- 
tion of  a  garage  at  an  approximate  cost 
of  $3,500. 

St.  Marys,  Ont. 

St.  Marys  Portland  Cement  Company. 
Ltd.,  have  commenced  the  construction 
of  a  rotary  kiln.  Only  foundations  will 
be  completed  at  present. 

Toronto,  Ont. 

Grinishaw  Bros.,  34  Brookmount  Koad, 

are  receiving  tenders  on  graining  re- 
(luired  at  the  stores  and  .  apartments 
which  they  are  building  on  Queen  Street 
East. 

Work  has  been  started  on  the  erection 
of  an  addition  to  the  premises  of  the 
ChaiMuan  Double  Ball  Bearing  Company 
of  Canada.  Ltd.,  347  Sorauren  Avenue. 
Superintendent  of  Construction,  J.  F. 
Strickland,  3.1  Saunders  .Avenue.  Brick 
construction,  tar  and  gravel  roofing,  con- 
crete floors.     Estimated  cost,  $0,000. 

Work  has  been  started  by  John  Bray. 
80;i  Broadview  .Avenue,  on  the  erection 
of  a  store  and  residence,  estimated  to 
cost  $;i,000.  Brick  construction,  tar  and 
gravel   roofing. 

Vancouver,  B.  C. 

Plans  are  to  be  prepared  for  an  addi- 
tion to  the  premises  of  the  .\inericau 
Can  Company.  5:!5  Railway  Street.  Ten- 
ders will  be  calle<l  when  plans  arc  com- 
pleted and  work  will  start  in  the  spring. 
Local  Mana.ger.  1".   Bigger. 

Wolfville.  N.  S. 

K.  E.  Harris  &  Sons  arc  considering 
the  erection  of  a  store,  at  an  approxi- 
mate cost  of  $.t,()()0.  Work  will  iirobably 
be  in  charge  of  C.  H.  Wright.  Wolfville. 
Brick  construction. 

CONTRACTS  AWARDED 

Brantford.  Ont. 

The  City  Council  have  let  the  contract 
for  the  erection  of  a  street  railway  sta- 


<■ 


tion  and  and  public  convcnienc:  on  Mar- 
ket Square  to  Schultz  Brof.  &  Company. 
Ltd ,  47  Albion  Street.  Approximate 
cost,  $5,.'jOO. 

Burnaby,  B.  C. 

Work  is  about  to  start  on  the  con- 
struction of  an  oil  plant  on  Burrard  In- 
let for  the  Shell  Oil  Company,  Fifth  and 
Carolina  Streets.  Vancouver.  The  con- 
tract for  docks,  approaches  and  bulk- 
heads has  been  awarded  to  the  Vancou- 
ver I'ilc  Driving  &  Contracting  Com- 
pany, Mack  Block,  Vancouver,  and  for 
oil  tanks  to  the  Canadian  Willamette 
Company.  Ltd..  «<)8  Rogers  Building. 
Vancouver.  .Superintendent.  W.  J.  I'rout. 
1412   Burrard  Street,  N'ancouvcr. 

Copper  Cliff,  Ont 

The  contract  for  painting  at  the  club 
house  which  has  been  erected  by  the 
Dickie  Construction  Company,  Kyrie 
Building,  Toronto,  for  the  Canadian  Cop- 
per Company,  has  been  let  to  .A.  E. 
U  alker,  c/o  the  general  contractors. 

Hamilton,  Ont 

In  connection  with  the  addition  u>  the 
factory  of  the  Tallman  Brass  Company. 
Wilson  Street,  the  carpentry  contract  has 
been  let  to  .A.  Milne.  65  Mary  Street,  and 
rooting  to  Dennis  &  Jocelyn.  1.3  Walnut 
Street  .\. 

Work  is  progressing  on  repair,  to  the 
premises  of  Mills  Bro.s..  Ltd..  29  King 
Street  E  The  general  and  plastering 
contracts  have  been  awarded  to  J  F 
Mercer.  72  Barton  Street  E. 

Huntingdon,  Que. 

The  following  contracts  have  been  let 
m  connection  with  the  hall  and  office 
building  which  is  being  erected  by  O- 
Connor  Bros..  Chateauguay  Street:— car- 
pentry, P.  McGinnis.  Huntingdon;  roof- 
ing. Phoenix  Bridge  &  Iron  Works.  Ltd 
H3  tolbornc  Street.  Montreal:  plastering. 
.\.  Thompson.  Huntingdon:  painting  G 
p.  Bickncll;  heating.  E.  Henry;  plumb- 
ing. A.  X.  McDonald;  electrical  work.  E. 
Burrows.  Tenders  on  interior  liftings  will 
be  received  until  December  ISth. 

Ingersoll,  Ont 

The  general  contract  for  the  erection 
of  an  addition  to  the  factory  of  Thomas 
Watcrhouse  &  Company,  Charles  Street 
K..  has  been  let  to  the  Pedlar  People. 
Ltd..  Simcoe  Street.  Oshawa  Steel  frame 
and  corrugated  iron  construction,  con- 
crete foundation. 

Kingston,  Ont 

W'ork  is  about  to  start  on  the  erection 
of  a  warehouse  and  store  for  Miss  Rose 
Dcvinc.  447  Division  Street.  The  gen- 
eral contract  has  l>cen  let  to  Harvey 
(  ampbcll.  Barrictield.  Ont  Frame  con- 
struction. 

Merrickville,  Ont 

In  connection  with  the  power  develop- 
ment plant  in  course  of  erection  for  the 
Rideau  Power  Company,  the  contract  lor 
steel  work  has  been  let  to  the  Dominion 
Bridge  Company.  Ltd.,  Carleton  Cham- 
bers. Ottawa,  the  contract  for  water- 
wheels  to  W.  Hamilton  Company.  479 
Keid  Street.  Peterborough,  and  the  elec- 
trical work  to  the  Swedish  General  Elec- 
tric Company,  c/o  M.  G.  Henniger.  186 
Hrockvillc  Street.  Smith's  Falls.  Ont.  .Ap- 
proximate  cost,  $80,000. 

Montreal,  Que. 

In  connection  with  the  hotel  in  course 
(Continued  ou  |>«ge  47) 


Greater  Winnipeg  Water  District 

TENDERS 

for   Bronze    Castings  and 
for  Brass  Pipe  and  Fit- 
tings for  Venturi 
Meter 


Sealed  tenders  addressed  to  the  Commissioners 
of  the  Greater  Winnipeg  Water  District  will  be 
received  up  to  noon  of  December  16th,  1916,  for 
the  supply  of  miscellaneous  Bronze  Castings, 
Brass  Piping,  etc.,  which  enter  into  the  con- 
struction   of   a    Venturi    Meter. 

Specifications  and  form  of  tender  may  be  ob- 
tained at  the  office  of  the  District  on  and  after 
November    23rd,    1915.  . 

The    lowest   or    any    tender   not    necessarily    ac- 

"^'^  ■  S.  H.  REYNOLDS, 

Chairman  of  Commissioners. 
901    Boyd   Building, 

Winnipeg,    Man. 

November  liSrd,  1915.  4i-49 


Tender  for 
School  Addition 


Sealed  bulk  tenders  addressed  to  the  under- 
signed will  be  received  up  to  one  o'clock  p.m. 
on  Monday,  December  20th,  1916,  for  the  several 
trades  required  in  the  erection  of  addition,,  and 
alteration   to   school   building    at    Elmvale. 

Plans  and  specifications  can  be  seen  at  the 
office  of  The  Contract  Record,  Toronto,  at  the 
office  of  the  architect,  John  Wilson,  Colhng- 
wood,  or  at  the  office  of  the  undersigned  at  Elm- 
All  tenders  must  be  accompanied  by  marked 
cheque  made  payable  to  the  Secretary-Treasurer 
of  School  Section  No.  5  Flos,  for  five  per  cent, 
of   the'  amount   of   tender. 

The   lowest    or   any   tender   not    necessarily    ac- 
cepted. _ 
W.  J.   McGUIRE, 

Secretary-Treasurer, 
S.  S.  No.  5  Flos, 
47-, "lO  Elmvale,    Ont. 


Tenders  for 
Public  Lavatory 


Bulk  tenders  only  for  all  trades  required  in 
connection  with  the  erection  of  a  public  lavatory 
on  Keele  Street  will  be  received  by  registered 
post  only,  addressed  to  the  undersigned,  up  to 
noon  on  Tuesday,   December  7.  1916. 

Plans  and  specifications  may  be  seen  and  forms 
of  tender  and  all  information  obtained  at  the 
office  of  the  City  Architect,  City  Hall,  Toronto. 
Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  The  usual 
conditions  relating  to  tendering,  as  prescribed 
by  the  city  by-laws,  must  be  strictly  complied 
with  or  tenders  may  not  be  entertained.  Ten- 
derers shall  submit  with  their  tender  the  names 
of  two  personal  sureties  or  the  bond  of  a  guar- 
antee company  approved  by  the  City  Treasurer. 
The  lowest  or  any  tender  not  necessarily  accepted. 

T.    L.    CHURCH,    Mayor, 
48  Chairman  of  Board  of  Control. 


Debentures  For  Sale 


Bids  will  be  received  by  the  undersigned  until 
January  17,  1916,  for  $130,000  debentures,  being 
$80,000  for  construction  of  sewers  and  water- 
works, and  $50,000  for  construction  and  equip- 
ment of  an  electric-light  system  in  the  town  •( 
The    Pas,    Manitoba. 

Duration—20  years,   payable   at   end   of   term. 

Rate — 5  per  cent,  per  annum,  payable  yearly, 
on  the  second  day  of  August.     Coupons  attached. 

Date   of   debentures — August   2,    1915. 

Assessment^$2.482,670. 

Rate  of  taxation— general,  11  2/10  mills;  school, 
;{    mills ;    debentures,    5    mills. 

Debenture  debt   (this  issue  included)— $250,000. 

The  above  issue  is  guaranteed  as  to  principal 
and   interest   by    the    Provincial    Government. 
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H.   H.   ELLIOTT, 

Town    Clerk. 


Sealed  tenders  addressed  to  the  undersigned, 
and  endorsed  "Tender  for  Temporary  Postal 
Station  "A,"  Toronto,  Ont.,"  will  be  received  at 
this  office  until  4.<MJ  P.M.,  on  Thursday,  Decem- 
ber 9,  1915,  for  the  construction  of  the  building 
mentioned. 

Plans,  speci  fication  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  at  the 
office  of  Mr.  Thos.  A.  Hastings,  Clerk  of  Works, 
Postal  Station  "F,"  Yonge  Street,  Toronto,  Ont., 
and    at    this    Department. 

Persons  tendering  are  notifie<l  that  tenders 
will  not  be  considered  unless  made  on  the  forms 
supplied,  and  signed  with  their  actual  signatures, 
stating  their  occupations  an<i  places  of  residence. 
In  the  case  of  firms,  the  actual  signature,  the 
nature  of  the  occupation,  and  place  of  residence 
of   each   member   of  the   firms   must   be   given. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Honourable  the  Minister  of 
Public  Works,  equal  to  ten  per  cent.  (10  p.c.)  of 
the  amount  of  the  tender,  which  will  be  for- 
feited if  the  person  tendering  <iecline  to  enter 
into  a  contract  when  called  upon  to  do  so,  or 
fail  to  complete  the  work  contracted  for.  If  the 
tender  be  not  accepted  the  cheque  will  be  re- 
turned. 

The  Department  does  not  bind  itself  to  accept 
the    lowest    or  any   tender. 

By    order, 

R.    C.    DESROCHERS, 

Secretary. 
Department   of    Public    Works, 

Ottawa,    November   26.    1915. 

Newspapers  will  not  be  paid  for  this  adver- 
tisement if  they  insert  it  without  authority  from 
the    Department.— 88381. 


A  Real  Opportunity 
to  Purchase 

A  Going  Concern 

Foundry  and  Machinery  Establish- 
ment. Splendidly  located  and  readily 
convertible  for  shell  making.  Ad- 
dress Box  263,  Contract  Record, 
Toronto.  mts 


Improvements  in  Use  of  Unloader  Plows 
'     Developed  at  Panama 

The  unloader  jjlows,  used  to  clear  con- 
tinuous trains  of  flat-cars  of  dirt  in  dis-  M 
posing  of  material  excavated  in  the  dry  J 
at  the  Panama  Canal,  were  covered  top 
and  bottom  with  sheet  steel.  To  save 
digging  the  dirt  off  of  aprons  accident- 
ally thrown  back  and  covered  in  loading 
the  cars,  a  short  chain  with  a  hook  and 
a  cable  grip  was  used  to  attach  the 
aprons  to  the  moving  unloader  line  and 
throw  them  in  advance  of  the  plow.  A 
stretcher  frame  was  erected  over  the 
track  at  the  inner  end  of  each  dump  to 
overhaul  the  unloader  cable.  The  cable 
was  attached  to  this  frame  by  a  chain 
having  a  soft  link  and  a  slip  link.  These 
features,  which  saved  much  time  and 
trouble  in  using  unloader  plows  in  the 
Canal  Zone,  were  brought  out  by  Maj.- 
Gen.  George  W.  Goethals  in  a  paper  pre- 
sented recently  to  the  International  En- 
gineering  Congress. 

When  first  used  on  the  canal  work,  the 
unloader  plow  was  a  skeleton  with  a 
plate  wing.  It  was  weighted  down  with 
from  7  to  10  tons  of  ballast  in  order  to 
keep  it  on  the  bottom  of  the  cars  and 
to  prevent  it  from  riding  over  the  spoil. 
Pieces  of  rock  were  continually  working 
under  the  bottom  and  over  the  top  of 
the  plow,  and  as  there  was  no  way  for 
the  debris  to  escape  except  by  being 
ground  out,  constant  damage  was  done 
to  the  car  floors  and  trouble  was  also 
caused  by  the  debris  catching  in  the 
aprons.  The  plow  was  covered  with 
sheet  steel  on  the  top  and  bottom  and 
thus  the  small  rock  was  excluded,  while, 
by  an  adjustment  of  ballasts  along  the 
share  of  the  plow,  3'4  tons  of  weight 
were  found  sufficient  to  hold  the  plow 
on  the  floor,  entirely  overcoming  its 
tendency  to  rise.  At  first  it  was  neces- 
sary to  spend  several  minutes  in  dig- 
ging out  the  end  of  the  cable  attached 
to  the  plow  from  the  spoil  along  the  face. 
This  waste  of  time  was  eliminated  by 
forming  gromets  of  old  cable  and  attach- 
ing them  to  the  plows,  where  they  were 
always  in  plain  sight,  so  that  the  un- 
loading cable  could  be  coupled  to  the 
Gromniet  without  any  additional  labor. 
Time  *as  also  wasted  at  first  in  attach- 
ing the  cable  to  and  releasing  it  from 
the  stretching  frame,  which  consisted 
of  two  uprights  held  together  and  braced 
spanning  the  track.  A  slip  link  was 
placed  in  the  chain  which  held  the  cable 
to  the  stretching  frame,  and  a  blow 
from  an  iron  rod  opened  this  link,  allow- 
ing the  cable  to  fall  upon  the  car  with- 
out the  train  stopping.  In  this  chain 
there  was  placed  a  soft  link  with  a  break- 
ing strain  of  I'/i  tons,  so  that  if  anything 
checked  the  cable  in  the  process  of 
stretching  this  link  would  give  way  and 
save  the  cable-stretcher  from  being 
wrecked. 

In  handling  material  in  slides  or  at 
other  points  where  it  was  necessary  to 
uncouple  the  cars  from  a  train  and  back 
them  alongside  the  shovels,  the  steel 
aprons  that  bridged  the  intervals  be- 
tween the  cars  were  thrown  back,  in 
order  that  the  couplings  might  be  parted. 
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Business  Buildings  and   Indus- 
trial Plants 

(Contiuued  from  page  45) 

of  erection  on  St.  Catherine  Street  E.  for 
r.  Bastien,  5  Heaver  Hall  Square,  the 
contract  for  ornamental  iron  work  has 
been  let  to  John  Watson  &  Son  of  Mf>n- 
trcal,  Ltd.,  167  Wellington  Street. 

A.  Lapierre,  17.'.  Champigny  Street^  i.s 
building  a  store  and  two  fiats  at  Rielle 
and  LeCaron  Streets  for  A.  I'oirier,  12B 
Cote  St.  Paul  Road.  Hrick  veneer  con- 
struction, concrete  foundation,  felt  and 
gravel  rooting.     Estimated  cost,  $4,000. 

Quebec.  Que. 

In  connection  with  the  warehouse 
which  is  being  built  for  E.  Falardcau, 
14,1  Dorchester  Street,  the  contract  for 
plumbing  and  electrical  work  has  been 
let  to  K  Gingras,  Ai  St.  Augustin  Street. 
Roofing  and  painting  by  owner. 

The  contract  for  painting  in  connection 
with  the  club  house  in  course  of  erec- 
tion for  the  Quebec  Curling  Club  has 
been  awarded  to  J.  M.  Tardivel,  4  Cote 
d'Abraham  Street,  and  the  heating, 
plumbing  and  electrical  work  to  John 
Walker,  123  St.  John  Street.  Masonry 
and  carpentry  will  be  done  by  the  gen- 
eral contractors,  L.  H.  Peters,  Ltd.,  10 
Ste.  Angele  Street. 

Sault  Ste.  Marie,  Ont. 

Work  has  been  started  on  alterations 
to  a  store  on  Queen  Street  for  the  F. 
VV.  Woolworth  Company,  Ltd.  The 
masonry  contract  has  been  let  to  Mc- 
Phail  &  Wright  Construction  Company, 
Gouin  Street.  Tenders  on  all  other  trades 
are  being  received  by  the  Architect,  F. 
Thatcher,  c/o   owners. 

St.  Marys,  Ont. 

Odett  &  Simpson,  St.  Marys,  are  buihl- 
ing  an  addition  to  the  garage  owned  by 
James  Cochrane,  Queen  Street.  Cement 
construction. 

Toronto,  Ont. 

The  general  contract  for  the  erection 
of  an  office  l)uilding  at  Church  and  Court 
Streets  for  the  Imperial  Oil  Com|)any, 
311  Dominion  Hank  IJuilding,  has  been 
awarded  to  Thompson  Starrett  &  Com- 
pany, .51  Wall  Street,  New  York  City. 
.Approximate  cost,  $.150,000. 

Valleyfield,  Que. 

Work  has  been  started  on  the  erection 
of  a  forge  and  foundry  building  for  the 
Castings  Company  of  Canada,  Ltd.,  79 
Yonge  Street,  Montreal.  The  general, 
masonry,  carpentry,  painting,  heating, 
plumbing  and  electrical  contracts  have 
been  awarded  to  the  Lumber  &  Con- 
struction Company,  Ltd.,  Mill  Avenue, 
Lachinc,  the  contract  for  steel  work  to 
the  Structural  Steel  Company,  10  Cath- 
cart  Street,  Montreal,  and  laying  brick 
to  ]■'.  Daoust,  c/o  owners. 

Residences 

Blyth,  Ont. 

Hlanchard  llerrington  is  considering 
the  erection  of  a  residence.  Work  will 
probably  start  in  the  si>ring. 

Colchester  South  Township,  Ont. 

The  erection  of  a  residence  is  contem- 
plated by  .Xsa  Fox,  Potlake  Road,  Har- 
row, Ont.     Estimated  cost,  $.'{,000. 

Joliette,  Que. 

Work  has  been  started  by  M.  H.  Basi- 
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neb,  Richard  Street,  on  the  erection  of 
four  flats  on  Dc  Lanaudiere  Street. 
l''ramc  and  brick  construction.  Approxi- 
mate cost,  $4,000.  , 

W.  A.  Durand,  Xotrc  Dame  Street,  has 
commenced  the  erection  of  two  resi- 
dences on  Manseau  Street.  Frame  and 
brick  construction. 

Lachine,  Que. 

Work  has  been  started  by  U.  Proulx. 
105  Second  Avenue,  on  the  erection  of 
flats,  estimated  to  cost  $3,500.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing. 

Levis,  Que. 

George  Therrien,  34  Wolfe  Street,  has 
commenced  the  erection  of  a  frame  and 
brick  residence  on  Eraser  Street.  Ap- 
proximate cost,  $4,000. 

Work  has  been  started  by  Xavier  Cou- 
ture, St.  George  Street,  Villemay,  on  the 
erection  of  a  residence  on  Pare  Frechette 
Street,  estimated  to  cost  $3,000.  Frame 
construction. 

Morris  Township,  Ont. 

Robert  Forl>es,  Concession  3,  Morris 
Township,  Brussels,  Ont.,  is  considering 
the  erection  of  a  residence,  estimated  to 

cost  $3,000. 

Ottawa,  Ont. 

Charles  Wyman.  249  Creighton  Street, 
has  commenced  the  erection  of  a  resi- 
dence, estimated  to  cost  $4,000,  and  will 
do  plumbing,  heating  and  electrical  work. 

The  erection  of  a  residence  on  Glen 
.-Xvenue  is  contemplated  by  .\.  E.  Thoms, 
155  Sunnyside  .\ venue.  Double  brick  ve- 
neer construction,  stone  foundation, 
shingle  roofing.     Estimated  cost,  $G,000. 

M.  Davis,  139  Creighton  Street,  has 
commenced  the  erection  of  a  residence 
on  Union  Street,  estimated  to  cost 
$4,800.  Contracts  will  be  let  shortly  for 
painting,  plastering,  heating,  plumbing 
and  electrical  work.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing. 

A.  Davidson,  69  Grosvenor  Street,  is 
considering  the  erection  of  a  residence 
on  Fourth  .Avenue.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing.    Approximate  cost,  $4,000. 

The  erection  of  a  residence  is  being 
considered  by  Patrick  Hammill,  257 
Bayswater  .Avenue.  Brick  veneer  con- 
struction, concrete  foundation,  shingle 
roofing.     -Approximate  cost,  $3,300. 

Penetanguishene,   Ont. 

Mrs.  Henry  Zoschke  intends  to  rebuild 
her  residence  as  soon  as  possible.  Stone, 
brick    and    frame    construction. 

Quebec,  Que. 

Gerard  Rochette,  4(i  Bedard  Street, 
has  commenced  the  erection  of  a  resi- 
dence, estimated  to  cost  $4,000.  Brick 
and  frame  construction,  stone  foundation, 
felt  and  gravel  roofing. 

C.  A.  \ezina,  61  Des  Prairies  Street, 
has  commenced  the  erection  of  a  resi- 
dence, estimated  to  cost  $3,000.  Frame 
and  brick  construction,  stone  foundation, 
felt  and  gravel   roofing. 

Work  has  been  started  by  W.  Bou- 
chard. 18  Second  Avenue.  Limoilou,  on 
the  erection  of  two  residences  on  Eighth 
Street,  Limoilou.  Frame  and  brick  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.    Approximate  cost,  $9,000. 

Jean  Breton,  294  Hermine  Street,  has 
commenced  the  erection  of  a  residence, 
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estimated  to  co»t  $3,000.  Frame  and  brick 
construction,  pile  foundation,  melal  and 
asbestos  roofmg. 

Smith's  Palls.  Ont 

Work  has  been  started  by  G.  T.  Mar- 
tin, Daniel  Street,  on  the  erection  of  a 
residence  on  .Annabella  Street.  Buff 
brick  construction,  concrete  foundation, 
asbestos  shingle  roofing.  Estimated  cost. 
$3,000. 

Thorold.  Ont 

The  Beaver  Board  Company  have  com- 
menced the  erection  of  a  residence,  es- 
timated to  cost  $7,000.  Frame  construc- 
tion, concrete  foundation. 

Toronto,  Ont 

J.  -A.  Tweed.  629  Ontario  Street.  i.s 
reccivmg  tenders  on  the  construction  of 
concrete  or  brick  walls  under  three  resi- 
dences at  Rose  and  James  Streets. 

Work  has  been  started  by  McMillan 
&  Costain,  166  Main  Street,  on  the  erec- 
tion of  a  pair  of  residences  on  Enderby 
Road.  Brick  construction,  concrete 
foundation,  shingle,  tar  and  gravel  roof- 
mg.     Estimated  cost,  $3,800. 

Work  has  been  started  by  }.  A.  Kit- 
chen. 209  Humberside  Avenue,  on  the 
erection  of  a  residence  on  Rushton  Road. 
Brick  construction,  shingle  roofing. 
Smaller  trades  will  be  let.  .Approximate 
cost,  $5,000. 

Work  has  been  started  by  W.  Morley, 
114  Greenwood  .Avenue,  on  the  erection 
of  a  pair  of  residences  on  Queen  Street 
E.  Brick  construction,  shingle  roofing 
Smaller  trades  will  be  let. 

J.    Peacock.    187    King    Street     K .    i- 
building  two  pairs  of  residences  on  Bath- 
gate  .Avenue,    estimated    to   cost    $7,300   ■ 
Brick   construction,   shingle   roofing. 

Walkerville.  Ont 

J.  C.  Pennington.  La  Belle  Building. 
W  indsor,  is  preparing  plans  for  a  resi- 
dence to  be  built  on  the  River  Front  for 
Tracey  McGregor,  239  Brush  Street  De- 
troit Mich.  Stucco  and  brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.    .Approximate   cost.   $4,000. 

Warwick  Village,  Ont 

James  Brush.  Watford,  Ont..  is  about 
to  prepare  plans  of  a  residence.  Esti- 
mated cost.  $3,000. 

CONTRACTS  AWARDED 
Halifax.  N.S. 

In  connection  with  the  Hats  which  have 
been  erected  on  Robie  Street  for  W.  G. 
Kennedy,  Marlborough  Woods,  the  con- 
tract for  heating  has  been  let  to  Long- 
ard  Bros.,  213  Hollis  Street. 

Hamilton,  Ont 

In  connection  with  the  residence  which 
is  being  built  on  Fairholt  .Avenue  S.  by 
Sparks  &  McKay.  9  Fairholt  .Avenue  S.. 
the  plumbing  contract  has  been  let  to 
F.  Wall.  1236  Barton  Street  E..  and  the 
electrical  work  to  John  Fish.  291  Crockett 
Street. 

Kentville,  N.S. 

In  connection  with  the  sanatorium  in 
course  of  erection  for  the  Provincial  De- 
partment of  Mines  and  Works.  Halifax, 
the  contract  for  painting  has  been  award- 
ed to  Fred  Chuster,  Wolfville,  the  elec- 
trical work  to  F.  Mitchell,  and  the  in- 
terior fittings  to  the  general  contractor. 
C.  Wright.  Wolfville. 

London.  Ont 
The  general  contract  for  the  erection 
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of  six  residences  for  the  Copp  Syndicate 
has  been  let  to  T.  Copp,  care  of  A.  M. 
Hunt,  Dominion  Savings  Building.  Ap- 
proximate cost,  .$1G,000.  \\'ork  will  start 
shortly. 

Maisonneuve,   Que. 

Tlic  following  contracts  have  been  let 
in  connection  with  the  residence  in 
course  of  erection  for  Mrs.  N.  G.  Egre- 
ment,  529  Lafontaine  Street: — masonry, 
carpentry  and  interior  fittings,  Guertin 
&  Bouchard,  410  Parthenais  Street: 
plastering,  A.  Deslonchamps,  199  William 
David  Street;  painting.  J.  E.  Bourdon. 
305  Jean  d'Arc  Avenue;  roofing,  heating 
and  plumbing,  VV.  Thcriault,  28.!  Wil- 
liam David  Street. 

Moncton,  N.B. 

J.  A.  Thil)ideau,  Spurr  Street,  has  com- 
menced the  erection  of  a  tenement  build- 
ing, and  has  let  the  contract  for  heating 
and  plumbing  to  E,  Brooks.  Frame  con- 
struction. 

Ottawa,  Ont. 

In  connection  with  the  residence  which 
is  being  built  on  O'Connor  Street  by  G. 
A.  Clarke,  106  Kent  Street,  the  contract 
for  heating  and  plumbing  has  been  let 
to  E.  Williams,  72  Glenora  Street,  and 
the  electrical  work  to  G.  W.  Matthews. 
700  Albert  Street. 

The  contract  for  heating  and  plumb- 
ing in  connection  with  the  residence  in 
course  of  erection  on  Wilton  Crescent 
for  D.  L.  Campbell,  (>  Driveway  West, 
has  been  awarded  to  E.  Williams,  172 
Glenora  Street,  and  the  electrical  work 
to  the  Dominion  Electric  Construction 
Company,  417  Sparks  Street. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  in 
course  of  erection  on  Fairbairn  Street 
for  J.  P.  Rady,  156  Belmont  Street:^ 
plastering,  C.  H.  Patterson.  873  Somer- 
set Street;  heating.  Capital  Hardware 
Company,  845  Bank  Street;  plumbing, 
Gervin  &  Lillico,  1095  Bank  Street;  elec- 
trical work.  Dominion  Electric  Company. 
344  Sparks  Street. 

The  general  contract  for  the  erection 
of  a  residence  for  H.  L.  Morrison,  15 
Ossington  Avenue,  has  been  awarded  to 
Bower  Bros..  133  Hopewell  Avenue,  and 
work  has  been  started.  Brick  veneer 
construction,  stone  foundation,  shingle 
roofing.     Approximate  cost,  $4,500. 

Outremont,  Que. 

In  connection  with  the  residence  which 
is  being  built  on  Wilder  Avenue  by  H. 
Candlish,  1080  Van  Home  Avenue,  the 
contract  for  brick  work  and  masonry  has 
been  let  to  F.  McMarquise,  2655  Esplan- 
ade .\venue.  the  plastering  to  W.  Bibeau. 
and  roofing,  heating  and  plumbing  to 
Jules   &   Mathieu.   1988   Clarke  Street. 

Quebec.  Que. 

The  contract  for  roofing  in  connection 
with  the  residence  in  course  of  erection 
on  Lamontagne  Street  for  F.  Xadeau,  40 
Crown  Street,  has  been  let  to  E.  Falar- 
deau.  143  Dorchester  Street.  Plastcrin;.; 
will  be  done  by  the  general  contractor. 
M.  Cauchon,  307  Richardson   Street. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  for  G.  Lelievre,  302 
Valier  Street.  The  contract  for  masonry 
has  been  let  to  V.  Parent,  440  St.  Fran- 
cois Street,  and  the  carpentry  to  J. 
Caron,  186  Napoleon  Street. 

In  connection  with  the  residence  in 
course  of  erection  on  Conroy  Street  for 


J.  A.  Choquette,  106  Grande  AUee  Street, 
the  contract  for  roofing,  heating,  plumb- 
ing, and  electrical  work  has  been 
awarded  to  N.  Asselin,  36  Langelier 
Boulevard.     Painting  not  let  let. 

Work  has  been  started  on  the  erection 
of  a  residence  on  Lamontague  Avenue 
for  F.  Nadeau,  40  Crown  Street.  The 
general,  masonry  and  carpentry  con- 
tracts have  been  awarded  to  M.  Cauchon, 
:i07  Richardson  Street.  Approximate 
cost,    $7,000. 

In  connection  with  the  residence  be- 
ing built  on  Cartier  Avenue  by  Pierre 
Savard,  246  St.  Olivier  Street,  the  con- 
tract for  painting  has  been  let  to  O.  Bar- 
beau,  14  Franklin  Street,  and  the  heat- 
ing, plumbing  and  electrical  work  to  E. 
T.  Moreau,  176  Cote  D'Abraham  Street. 

In  connection  with  the  residence  being 
bnilt  on  Aberdeen  Street  by  A.  Fackney, 
107  St,  Joachim  Street,  the  carpentry 
contract  has  been  let  to  Elie  Cantin,  8 
Conroy  Street.  Masonry  and  plastering 
by   owner. 

In  connection  with  the  residence  which 
is  being  built  on  Maisonneuve  Avenue 
for  C.  E.  Bernier.  54  Claire  Fontaine 
Street,  the  contract  for  masonry  and 
plastering  has  been  let  to  T.  Giroux, 
Bcauport,  and  for  roofing,  heating, 
plumbing  and  electrical  work  to  J.  La- 
france,  21  Plessis  Street.  Painting  by  the 
.general  contractor. 

The  contract  for  painting  in  connec- 
tion with  the  residence  in  course  of  erec- 
tion on  Lafrance  Street  for  O.  A.  Beri- 
ault,  108  Cartier  Avenue,  has  been  let 
to  E.  Gervais,  88  Bagot  Street,  and  the 
roofing,  heating,  plumbing  and  electrical 
work  to  J.  .-\.  Fournier,  3  Cote  d'Abra- 
ham  Street.  Carpentry  and  plastering 
by   the  general   contractor. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Bougainville  Ave- 
nue for  J.  B.  Giguere,  166%  Lockwell 
Street.  The  general  anci  carpentry  con- 
tracts have  been  let  to  J.  Nadeau,  139 
De.?  Anges  Street.  Frame  and  brick 
construction,  concrete  foundation,  metal 
and  asbestos  roofing,  .\pproximate  cost, 
$5,000. 

D.  Maranda  &  Frere.  812J<^  St.  Valier 
Street,  have  commenced  the  erection  of 
two  residences  for  E.  J.  Payette,  831 
St.  Valier  Street.  Frame  and  brick  con- 
struction, stone  foundation,  metal  and 
asbestos  roofing.  Approximate  cost, 
$5,000  each, 

St.  Marys,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  for  D.  S.  Whaley,  Queen 
Street,  has  been  awarded  to  Wood  Bros. 
Red   pressed   brick  construction. 

Thorold,  Ont. 

Higgins,  Herod  &  Wilson  have  com- 
menced the  erection  of  a  residence  on 
Pine  Street  S.  for  Richard  Herod.  Con- 
crete block  construction,  stone  founda- 
tion, shingle  roofing.  Estimated  cost, 
$3,000. 

Toronto,  Ont. 

The  following  contracts  have  l)een  let 
in  connection  with  the  residence  in 
course  of  erection  on  Indian  Road  for 
Miss  Strachan:— carpentry,  A.  C.  Smith- 
er,  121  Greenlaw  Avenue;  plastering,  J. 
Boyce  &  Son,  166  Clinton  Street:  plumb- 
ing and  heating,  Fiddes  &  Hogarth,  Ltd.. 
122  King  Street  E. ;  roofing,  G.  M.  Bryan. 
534  Yonge  Street;  wiring.  R.  A,  L.  Gray 
&  Company.  85  York  Street;  painting,  C. 


P.   Button,  care  of  the  Architects,   Eden 
Smith  &  Son,  199  Yonge  Street. 

The  contract  for  plumbing  and  heat- 
ing at  the  residence  in  course  of  erec- 
tion on  (ioldwin  Smith  Drive  for  W.  A. 
Skirrow.  Florence  Apartments,  Bloor 
Street  E.,  has  been  let  to  Shepherd  & 
.\bbott,  78  Harbord  Street,  and  the 
painting  to  T.  R.  Robinson,  425  Sumach 
Street. 


Power   Plants,   Electricity  and 
Telephones 

Cupar,  Sask. 

The  Dalrymple  Rural  Telephone  Com- 
pany have  been  authorized  to  borrow 
$4,500  for  the  construction  of  their  sys- 
tem.    Treasurer,  John   Donald,   Cupar. 

Duval,  Sask. 

The  Duval  &  Dukeld  Rural  Telephone 
Company  have  been  empowered  to  bor- 
row $2,800  for  the  construction  of  their 
system.  Treasurer,  W.  E.  Turner.  Duval 

Glenada.  Sask. 

Permission  has  been  granted  to  the 
Glenada  Rural  Telephone  Comi>any  to 
borrow  $3,500  for  the  construction  of 
their  system.  Treasurer,  Edgar  Mott, 
Glenada. 

Humberstone,   Ont. 

The  by-law  providing  for  the  installa- 
tion of  a  lighting  system  has  been  passed. 
Material  will  be  furnished  by  the  On- 
tario Power  Company.  \'illage  Clerk,  J.  J. 
Wichman. 

Huntsville,  Ont. 

The  Town  Council,  in  conjunction 
with  the  Hydro  Commission,  have  decid- 
ed to  remodel  the  Town's  electric  plant 
and  system  and  to  buiW  a  neW  sub-sta- 
tion of  brick  and  fireproof  construction. 
Work  will  start  shortly,  and  will  be 
done  under  the  supervision  of  the  Com- 
mission.    Town  Clerk,  T.  M.  Cullon. 

London,  Ont. 

New  plans  will  be  prepared  for  pro- 
posed ornamental  lighting  system  on  Tal- 
bot and  King  Streets  for  the  City  Coun- 
cil.    Clerk,  S.  Baker. 

Loreburn,  Sask. 

The  Bright  Rural  Telephone  Com- 
pany have  been  authorized  to  borrow 
$3,000  for  the  construction  of  their  sys- 
tem. Treasurer,  O.  O.  Kaldor,  Lore- 
burn. 

Sherbrooke,  Que. 

The  City  Council  are  considering  al- 
terations and  improvements  to  the  water 
power,  electric  transmission  and  lighting 
plants.     Clerk,   E.   C.   Gatien. 

Silton,  Sask. 

The  Silton  North-West  Rural  Tele- 
phone Company  have  been  eriipowered 
to  borrow  $3,500  for  the  construction  of 
their  system.  Treasurer.  W.  H.  Carter, 
.Silton. 

CONTRACTS  AWARDED 

Montreal,  Que. 

The  City  Council  have  let  the  contract 
for  the  supply  of  cable  etc.  to  the  Nor- 
thern     Electric      Company,       Ltd.,      121. 
.Shearer  Street.  j 

Toronto,  Ont. 

The  Toronto  Hydro  Electric  Conimis- 

(Continued  on  page  50) 
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FUMFS 


Horizontal  Belt  Driven  Turbine  Pump  supplied  the  University  of  Toronto. 

THIS  Pump  is  hydraulically  balanced  against  end 
thrust  and  in  addition  has  a  water  cooled  thrust 
Bearing.  The  Pump  is  arranged  so  that  it  may 
be  operated  with  guide  vanes  or  without  for  demonstration 
purposes.  Oil  ring  bearings,  Hydraulic  Balance  and  water 
cooled  thrust  bearings  are  standard  for  all  "Inglis"  Turbine 
Pumps. 

We  make  pumps  of  all  kinds  for  any  service. 
INGLIS'  PRODUCTS  ARE  "MADE  IN  CANADA" 
Write  us  for  prices. 

The  John  Inglis  Company,  Limited 

ENGINEERS  AND  BOILERMAKERS 
14  Strachan  Ave.,  Toronto,  Canada 

Ottawa  ReprescnUtivc :— J.  W.  ANDERSON,  7  Bank  Street  Chamt>cr* 


so 


sioners,  226  Yonge  Street,  have  awarded 
the  contract  for  the  supply  and  installa- 
tion of  about  8  miles  of  lead  covered 
underground  cable  to  E.  F.  Phillips  Elec- 
tric Works,  Ltd.,  De  Gaspe  Avenue, 
Montreal. 


Fires 

Abbotsford,  Que. 

Fire  has  totally  destroyed  the  store 
and  residence  owned  by  Alexis  Bail. 
Some  insurance  is  carried. 

The  store  and  residence  owned  by  J. 
A.  Messier  have  been  entirely  destroyed 
by  fire.     Loss   is  partly  insured. 

Balaclava,  Ont. 

Fire  has  destroyed  the  sawmill  at 
Constant  Creek,  owned  by  Harry  Rich- 
ards. 

Dutton,  Ont. 

Fire  has  totally  destroyed  a  barn 
owned  by  James  Law.  Loss.  .$.5,000,  par- 
tially covered  by  insurance. 

Hamilton,  Ont. 

The  sheds  on  Terra  Cotta  .\venue 
owned  by  the  Harris  Abattoir  Company. 
Ltd.,  have  been  entirely  destroyed  by 
fire,  as  well  as  the  sheds  of  the  A.  W. 
Freeman  Company,  Ltd.,  181  Hunter 
Street  E.  Estimated  loss.  $9,000.  The 
Harris  .Abattoir  Company  intend  to  erect 
a  brick  building  as  soon  as  possible. 

Isle  Bizard,  Que. 

Fire  has  destroyed  J.  Lacombe's  but- 
ter factory.  Loss,  $8,000,  covered  by  in- 
surance. Owner  will  rebuild  and  will 
require    complete    equipment. 

Mountain  View,  Ont. 

The  barns  owned  by  James  R.  Ander- 
son have  been  completely  destroyed  by 
fire.     Loss,  about  $.5,000. 


Miscellaneous 

Comber,  Ont. 

George  Wright  is  in  the  market  for 
equipment  and  supplies  required  in  the 
manufacture  of  brick  and  tile. 

Crowland  Township,   Ont. 

The  construction  of  a  garbage  disposal 
plant  is  being  considered  by  J.  G.  Ste- 
plienson,  Wclland.  Ont.  Brick  construc- 
tion, concrete  foundation.  Approximate 
cost,   $20,000. 

Deseronto,  Ont. 

G.  A.  Turner,  care  of  the  Canada 
Hardwood  Manufacturing  Company, 
Limited,    is    in    the    market    for    sawmill 
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and   woodworking   machinery,   automatic 
lathes,  belting,  etc. 

Ottawa,  Ont. 

The  City  Engineer.  F.  C.  .Kskwith,  is 
receiving  prices  and  other  information 
with  regard  to  vacuum  cleaners. 

The  City  Council  are  considering  the 
purchase  of  a  traveller,  cable,  boilers 
and  steam  drills.  Engineer.  F.  C.  Ask- 
with. 

Smith's  Falls,  Ont. 

The  Dominion  Government  Depart- 
ment of  Railways  and  Canals  are  build- 
ing a  bulkhead  near  Ely's  Lock,  under 
the  supervision  of  James  Summers. 

St.  Marys,  Ont. 

C.  Richardson  &  Company,  Welling- 
ton Street,  are  in  the  market  for  mach- 
inery and  material  required  in  the  manu- 
facture of  shells. 

Sussex,  N.B. 

Thorn  &  Myers,  plumbing  and  heat- 
ing contractors,  are  receiving  prices, 
catalogues  and  other  information  with 
reference  to  hot  water  boilers,  steam 
boilers,  black  and  galvanized  pipe,  soil 
pipe,  plumbing  fixtures  and  steam  pumps. 

Winnipeg,  Man. 

Tenders  will  be  received  until  noon. 
December  15th.  by  S.  H.  Reynolds,  901 
Boyd  Building,  on  the  supply  of  bronze 
castings,  brass  piping  and  other  material 
required  in  the  construction  of  a  V'en- 
turi  Meter.  Specifications  at  office  of  the 
Greater    Winnipeg   Water   District. 

Late  News  Items 

Bury,   Que. 

The  Hotel  Imperial,  owned  by  P.  Gil- 
lis,  has  been  destroyed  by  fire.  Loss, 
about  $16,000.    Owner  intends  to  rebuild. 

Edmonton,   Alta. 

A  By-law  has  been  passed  authorizing 
the  City  Council  to  enter  into  a  contract 
with  G.  W.  Farrell  &  Company,  43  St. 
Francois  Zavier  Street,  for  the  supply 
of  power.  A  power  plant  and  electric 
railway  will  be  constructed  at  an  ap- 
proximate total  cost  of  $6,000,000.  Clerk, 
C.   Cox. 

Hamilton,  Ont. 

The  contract  for  painting  at  the  Mount 
Hamilton  Hospital  has  been  let  by  the 
City  Council  to  Marshall  &  Brider.  12 
Smith  .'\venue. 

Lachine,  Que. 

The  Dominion  Bridge  Company,  Ltd., 
Lachine  Locks,  are  building  a  brass 
foundry  estimated  to  cost  $20,000.     Steel 
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construction,    concrete    foundation,    cor- 
rugated  iron   roofing. 

Owen  Sound,  Ont. 

The  Grand  Trunk  Railway  are  about 
to  start  work  on  the  rebuilding  of  their 
wharf.  Material  is  on  the  site.  Approxi- 
mate cost,  $10,000. 

Regina,  Sask. 

In  connection  with  the  office  and  ware- 
house building  in  course  of  erection  for 
the  Robert  Simpson  Company,  Queen 
and  Yonge  Streets,  Toronto,  the  con- 
tract for  belt  conveyors,  etc.,  has  been 
let  to  the  Lamson  Store  Service  Com- 
pany, Boston,  Mass.,  and  for  interior  fit- 
tings, shelves,  partitions,  etc.,  to  Gush- 
ing Bros.,  Dewdney  and  Mclntyre  Sts.. 
and  to  the  Western  Manufacturing  Com- 
pany,  Dewdney  and  Halifax  Streets. 

Sydney,  N.S. 

The  contract  for  electrical  work  at  the 
hospital  in  course  of  erection  for  the 
City  Council  has  been  let  to  E.  D.  Mur- 
phy, 2  Pitt  Street,  and  the  plastering  to 
the  general  contractors.  Chappell  Bros.. 
62  Brooklands  Street. 

Toronto,  Ont. 

Work  has  been  started  on  interior  al- 
terations to  the  store  and  office  build- 
ing at  96-98  Yonge  Street  for  Ellis  Bros., 
108  Yonge  Street.  The  masonry  con- 
tract has  been  let  to  Thomson  Bros.,  151 
Rusholme  Road.  .'Approximate  cost. 
$14,000. 

The  contract  for  masonry  required  in 
the  erection  of  an  addition  to  the  prem- 
ises of  the  Smith  Manufacturing  Com- 
pany, 201  Front  Street  E.,  has  been  let 
to  Hall  &  Son.  6  Park  Place,  and  the 
contract  for  steel  sash  to  H.  Hope  & 
Sons,  Limited,  45  King  Street  W.  Es- 
timated  cost.   $6,000. 

James  McKenzie,  1425  Quegn  Street 
W.,  has  commenced  the  erection  of  two 
residences  at  171  Indian  Road.  Smaller 
trades  will  be  let.  Brick  construction, 
shingle,  felt  and  gravel  roofing.  Approxi- 
mate   cost,    $8,000. 

The  Board  of  Control  will  receive  ten- 
ders until  December  7th  for  the  erection 
of  a  lavatory  on  Keele  Street.  Plans  at 
office  of  the  City  Architect,  City  Hall. 
Brick  and  tile  construction. 

Windsor,  Ont. 

Work  is  about  to  start  on  remodelling 
business  premises  for  the  Windsor  Ice 
&  Coal  Company,  McDougall  Street. 
The  general  contract  has  been  let  to 
Lambert  &  Braithwaite,  10  Riviera  St., 
Sandwich.      Estimated   cost,   $12,000. 
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Civic  Improvement  League 

A  preliminary  conference  was  convened  at  (Ot- 
tawa on  Friday,  November  l^th,  by  the 
Commission  of  Conservation,  which  was  at- 
tended by  about  one  hundred  delegates 
representing  various  branches  of  civic  workers.  The 
object  of  the  meeting  was  to  discuss  the  question  of 
organizing  the  formation  of  a  Civic  Improvement 
League  for  Canada,  for  the  purpose  of  promoting  the 
highest  interests  of  the  Dominion  and  the  welfare  of 
its  citizens  by  the  study  and  advancement  of  the  best 
principles  and  methods  of  civic  improvement  and  de- 
veloi)ment  and  by  securing  a  general  and  eflFective 
public  interest  in  all  municipal  affairs.  It  was  unani- 
mously decided  to  form  such  a  league,  and  steps  were 
taken  to  carry  out  the  scheme  by  means  of  a  natitmal 
council  representative  of  the  nine  provinces  of  Can- 
ada, and  through  such  council  to  establish  branches 
of  the  league  in  each  city,  town,  and  municipality  in 
the  Dominion,  or  arrange  for  the  affiliation  of  existing 

local  societies  with  the  league. 
*      *      * 

The  undertaking  sounds  somewhat  ambitious,  but. 
no  doubt,  under  the  aegis  of  the  Commission  of 
Conservation,  with  the  guiding  hand  of  Mr.  Thomas 
Adams,  the  Town  Planning  .\dviser,  the  new  league 
will  prosper.  We  hope  it  will.  There  is  ample  room 
for  such  a  league,  for  hitherto    each    provincial  and 


Canada's  National  Resources 

Dominion  War  Bonds  Issued %  50,000,000 

Dominion  War  Bonds  Subscribed  .     1110,000,000 

This  looks  like,  if  money  is  going  to  win  the 
war,  the  British  Empire  is  going  to  be  "in"  at 
the  finish.  The  subscriptions  would  doubtless 
have  been  much  heavier  had  the  result  not  been 
a  foregone  conclusion. 


municipal  autliority  has  been  acting  more  or  less  on 
its  own  initiative,  without  much  regard  to  uniformity 
of  method  or  unity  of  purpose.  It  is  not  anticipated 
that  any  drastic  or  sudden  change  will  result  from  the 
activities  of  the  league,  and  it  is  well  that  this  should 
be  borne  in  mind ;  but  in  the  course  of  time,  by  the 
education  of  the  people,  and  by  the  creation  of  a 
powerful  public  opinion,  changes  will  gradually  take 
place — perhaps  imperceptibly,  yet  assuredly — which 
will  be  founded  on  a  permanent  basis  and,  we  believe, 
productive  of  excellent  results. 
<*      «       * 

.Municipal  government,  with  its  multitude  of  prob- 
lems, must  be  established  on  firm  foundations  if  we 
are  to  expect  enduring  developments,  and  as  long  as 
many  forms  of  city  government  are  being  tried  out 
in  other  countries  we  shall  do  well  to  study  them  and 
watch  for  the  valuable  points  and  weaknesses.  Then 
in  the  event  of  any  such  systems  being  adopted  in 
Canada  the  electorate  will  be  fortified  by  foreknow- 
ledge as  to  what  are  the  fortes  and  failings  of  each 
nuinicipal  system,  and  also  what  is  expected  of  the 
rate-payers  themselves  to  make  any  system  a  success. 
If  the  Civic  Improvement  League  can  arouse  the 
people  to  take  an  interest  in  municipal  affairs,  it  will 
not  be  long  before  town  planning  in  the  broadest 
sense  will  become  rooted  in  their  minds,  and  more 
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efficient,    economical    and    reasonable    administration 
will  be  the  outcome. 


A  Bureau  of  Scientific  and  Industrial 
Research 

An  important  move  has  just  been  made  by  the 
Royal  Canadian  Institute  in  the  formation  of  a  Bureau 
of  Scientific  and  Industrial  Research  and  School  of 
Specific  Industries.  The  functions  of  the  Bureau  are 
outHned  briefly  as  the  promotion  of  a  closer  alliance 
between  science  and  industry  in  Canada,  and  the  fur- 
therance of  scientific  and  industrial  research.  It  is 
proposed  to  undertake  perplexing-  manufacturing-  prob- 
lems and  work  out  practical  commercial  solutions  of 
tlie  difficulties  met  by  industrial  organizations,  and  to 
assist  in  every  possible  way  in  placing  the  industrial 
and  commercial  life  of  Canada  in  a  position  to  com- 
pete with  the  most  advanced  countries  in  the  world. 
*       *       * 

In  his  inaugural  address  President  Frank  Arnoldi, 
of  the  Royal  Canadian  Institute,  indicated  in  a  general 
way  the  causes  leading  up  to  the  formation  of  this 
Bureau  at  the  present  time.  He  pointed  out  that 
conditions  after  the  war  will  be  very  diflferent  from 
what  they  were  before  the  war.  Industrial  competi- 
tion will  be  keener  than  ever,  and  one  of  the  most 
apparent  necessities  of  the  present  time  is  an  awaken- 
ing of  the  interest  of  industrial  authorities  and  gov- 
ernments throughout  the  British  Empire,  and  more 
particularly  in  Canada,  in  the  application  of  more 
scientific  methods  to  our  manufacturing  problems. 
Mr.  Arnoldi  emphasized  the  truth  of  the  fact  (which 
none  of  us  at  the  present  time  are  too  ready  to  admit) 
that  Germany's  industrial  prominence  is  largely  the  re- 
sult of  a  better  appreciation  of  the  value  of  the  appli- 
cation of  science  to  industry.     If  Canada  hopes  to  be 


Canada  Richest  Country  in  World 
Per  Capita 

Speaking  of  Canada's  war  debt  and  our  ability 
to  carry  it,  almost  without  effort,  a  writer  in 
the   New  York  "Annalist"  says: 

"In  developed  natural  wealth  Canada  is  the 
richest  country  on  the  globe  in  proportion  to  her 
population  to-day,  or  even  ten  times  that,  and 
this  war  debt  is  for  such  a  wealth-producing 
posterity  to  carry.  That  the  interest  charges  on 
the  debt  are  well  within  the  power  of  the  present 
population  is  indicated  by  the  fact  that  the  in- 
crease in  revenue,  plus  the  reduction  in  ordinary 
expenses  of  government,  and  in  expenditures  on 
capital  account,  as  compared  with  the  corres- 
ponding period  a  year  ago,  aggregated  nineteen 
'  million  dollars  (for  a  seven  months'  period), 
which  is  four  million  dollars  more  than  the  an- 
nual interest  charge  at  five  per  cent,  on  the  entire 
estimated  war  expenses  for  1915." 


in  the  running  when  the  keener  competition,  which 
must  inevitably  follow  the  war,  sets  in,  it  is  high 
time  that  our  industries  should  be  organized  and  our 
methods  of  manufacture  placed  on  a  more  scientific 

and  economic  basis. 

*       *       * 

The  need    for    a  closer    application    of    scientific 
methods  in  manufacture  has  of  course  been  recognized 


by  our  larger  industrial  companies  for  many  years,  as 
is  evidenced  by  the  expensive  and  thoroughly  equipped 
laboratories  maintained  by  many  of  these  companies. 
Indeed,  up  to  the  i)resent  time  it  has  been  possible 
for  only  the  wealthier  companies  to  maintain  such  a 
necessity  as  a  research  laboratory,  on  account  of  the 
tremendous  cost  involved.  And  here  of  course  is  the 
biggest  problem  confronting  the  recently  formed 
Bureau ;  they  need,  if  they  are  going  to  do  successful 
work,  a  very  large  sum  of  money.  To  the  industrial 
student  who  has  foreseen  the  necessity  for  such  an 
organization  as  this  now  formed,  but  has  also  fore- 
seen the  difficulties  in  the  way  of  its  success,  the  only 
reasonable  solution  appears  to  be  that  our  govern- 
ments, ])referably  the  Dominion  Government,  should 
control  and  finance  such  an  organization.  We  under- 
stand, too,  that  this  is  the  hope  of  the  Board  of  Gov- 
ernors of  the  Royal  Canadian  Institute.  They  felt, 
however,  that  a  start  had  to  be  made,  and  the  forma- 
tion of  this  Bureau  as  a  branch  of  the  Royal  Canadian 
Institute  appears,  in  the  wisdom  of  that  Board,  to 
have  been  the  proper  means  of  bringing  this  impor- 
tant matter  before  the  attention  of  the  citizens  of 
Canada  and  of  our  Governors. 
*  *  * 
As  indicative  of  the  type  of  information  the  Bureau 
will  endeavour  to  secure,  it  has  just  been  announced 
tliat  a  lecture  will  be  delivered  in  the  Physics  Build- 
ing of  the  University  of  Toronto  on  Thursday  even- 
ing, December  9th,  by  Dr.  Saul  Dushman.  This  lec- 
ture will  be  under  the  combined  auspices  of  the  Bur- 
eau of  Scientific  and  Industrial  Research  and  School 
of  Specific  Industries  and  of  the  Canadian  Manufac- 
turers' Association.  Dr.  Dushman  is  a  graduate  in 
the  Faculty  of  Applied  Science  and  Engineering  of  the 
University  of  Toronto,  and  was  for  some  time  a  mem- 
ber of  the  staflf.  Since  leaving  Toronto  he  has  been 
engaged  in  scientific  research  work  in  the  laboratories 
of  the  General  Electric  Company  at  Schenectady,  and 
the  results  of  his  investigations  have  been  recognized 
for  their   importance   all  over  the   world. 


American  Road  Builders'  Convention 

The  date  for  holding  the  next  Annual  Convention 
of  the  American  Road  Builders'  Association  in  Pitts- 
burg has  been  changed  from  the  week  of  February  22 
to  the  week  of  February  28,  1916,  the  closing  day 
being  March  3.  This  meeting,  which  will  be  the  only 
one  of  the  American  Road  lUiilders'  Association  in 
1916,  will  be  the  thirteenth  annual  convention  of  the 
as.sociation.  It  will  also  be  the  sixth  American  good 
roads  congress  to  be  held  under  its  auspi(5es,  and  will 
include  also  the  seventh  National  Good  Roads  Show 
of  Machinery  and  Materials.  This  show  or  exhibition 
will  be  held  in  Mechanical  Hall,  while  the  sessions  of 
the  Congress  will  be  held  adjoining.  The  Congress 
will  commence  on  Monday  evening,,  February  28,  with 
the  formal  opening  of  the  show,  and  will  end  on 
h'riday,  March  3,  the  technical  sessions  commencing 
on  Tuesday  morning,  February  29,  and  continuing  on 
Wednesday,  Thursday  and  Friday. 


The  City  Council  of  Ottawa  have  been  considering 
for  some  time  the  advisa:bility  of  appointing  a  Com- 
missioner of  Works  who  shall  be  competent  also  to 
act  as  City  Engineer,  and  it  is  understood  they  are 
ready  to  consider  the  appointment  of  such  a  man.  We 
understand  the  board  has  prepared  a  draft  of  a  some- 
what elaborate  by-law  defining  the  duties  of  this 
official. 


I 
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New  Manitoba   Parliament    Buildings 

Beautiful  New  Legislative  Capitol,  Winnipeg,  modernly  equipped— Built 
on  simple   but  dignified    lines   in   classic   style,    based   on   Greek    detail 


ONE  of  the  largest  public  buildings  now  under 
construction  in  Canada  is  the  Legislative  and 
Executive  J^uilding  in  Winnipeg  for  the 
Province  of  Manitoba.  Plans  for.  the  build- 
ing were  selected  by  com])Ctition  open  to  all  archi- 
tects practising  in  the  British  Empire.  Conditions 
for  a  preliminary  competition  were  published  in  De- 
cember, 1911,  and  sixty-seven  sets  of  sketch  plans 
were  submitted  in  the  spring  of  1912,  from  which  the 
designs  of  five  competitors  were  selected  for  future 
competition,  an  honorarium  of  $2,000  being  paid  to 
each  for  the  preparation  of  final  competition  drawings. 

Mr.  Leonard  Stokes,  F.R.LB.A.,  past  president  of 
the  Royal  Institute  of  British  Architects,  acted  as  as- 
sessor, and  the  five  successful  competitors  in  the  pre- 
liminary conii)etition  were :  Mr.  Frank  W.  Simon, 
Liverpool,  Eng. ;  E.  &  W.  S.  Maxwell,  Montreal ; 
Sharpe  &  Brown,  Toronto ;  Brown  &  Vallance,  Mont- 
real ;  Clemesha  &  Portnall,  Regina.  The  successful 
design  in  the  final  competition  chosen  by  the  assessor 
and  confirmed  by  the  Lieutenant-Governor  in  Council 
in  the  fall  of  1912  was  that  of  Mr.  Frank  W.  Simon. 

The  first  Parliament  of  Manitoba  was  held  in  187L 
but  it  was  not  until  1884  that  the  Legislative  Building 
at  present  in  use  was  erected,  at  a  cost  of  about  $285,- 
000.  The  new  Parliament  Building  is  the  latest  of 
the  modern  legislative  capitols  to  be  erected  in  Can- 
ada. Its  construction  became  necessary  as  a  result 
of  the  inade(|uacy  of  the  old  building  due  to  the  rapid 
development  of  the  province  during  the  last  decade. 

Recent  political  changes  have  led  to  the  supervi- 


sion of  the  work  being  ])laccd  in  the  hands  of  Mr. 
Frank  W.  Simon,  the  original  designer  of  the  build- 
ing, which  is  a  matter  of  satisfaction  to  the  architec- 
tural ])rofession.  The  construction  is  now  being  con- 
tinued under  a  temporary  contract  on  a  percentage 
basis  by  the  Jas.  McDiarmid  Company,  Limited,  of 
Winnipeg,  until  a  schedule  of  quantities  can  be  pre- 
pared for  the  balance  of  the  work,  and  a  new  con- 
tract will  be  let  for  completion. 

The  plan  is  laid  out  on  dignified  and  simple  lines 
and  takes  the  form  of  the  letter  "H"  contained  in  a 
rectangle  measuring  337  ft.  by  328  ft.  The  central 
portion  is  occupied  by  the  entrance  halls,  grand  stair- 
case and  legislative  chamber,  library,  premier's  parlor 
and  committee  rooms  whilst  the  wings  are  assigned 
to  the  executive  offices. 

The  building  occupies  a  symmetrical  site  of  about 
thirty  acres  in  area  bounded  by  Broadway  and  the 
Assiniboine  River,  Kennedy  and  Osborn  Streets,  and 
the  main  facade  is  set  back  350  ft.  from  Broadway. 
The  site  is  intended  to  be  laid  out  in  a  park-like 
manner. 

The  building  generally  is  in  the  classic  style  based 
on  Greek  detail.  The  principal  entrance  faces  Broad- 
way under  a  portico  of  six  Ionic  columns  supporting 
a  pediment  filled  with  emblematic  sculpture.  Over 
the  centre  of  the  building  is  placed  a  dome  230  ft.  high 
surmounted  by  a  figure  in  bronze,  bearing  a  lamp  which 
will  be  lighted  when  the  House  is  in  session. 

In  the  original  design  the  building  was  to  have 
been   supported   on   reinforced   concrete   piles   driven 
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Group  of  empIoyecs-Mr.  F.  W,  Simon,  F.R.I, B  A..  Architect,  shown 
with  cane,  is  seated  in  centre  of  group. 

to  rock,  the  dome  being  placed  on  reinforced  concrete 
caissons.  It  was,  however,  decided  by  the  late  Gov- 
ernment to  carry  the  whole  on  caissons,  as  no  rein- 
forced concrete  piles  had  up  to  that  time  been  driven 
in  Winnipeg,  though  their  satisfactory  use  to  a  depth 
of  70  ft.  has  been  attested  in  government  work  in  the 
Old  Country.  Grillage  beams  are  placed  upon  the 
caissons  to  carry  the  walls.  For  the  reinforced  con- 
crete construction  above  foundations  in  the  original 
design,  steelwork  encased  in  concrete  was  substituted 
and  floors  have  been  constructed  of  concrete  slabs 
reinforced  by  "Triangle  Mesh"  reinforcement. 

The  exterior  of  the  building  is  faced  with  local 
Manitoba  Tyndall  stone,  which,  though  requiring 
somewhat  careful  selection,  is  a  sound  building  stone 
displaying  much  character  in  color  and  mottle.  Tyn- 
dall stone  has  already  shown  good  weathering  quality 
in  many  buildings  in  Winnipeg.  Light  grey  granite 
will  be  used  for  the  steps  of  the  four  porticos.  The 
finest  selected  Tyndall  stone  will  also  be  used  in  facing 
the  entrance,  grand  staircase -and  members'  ante  halls 
and  surrounding  corridors ;  domes,  vaults  and  ceilings 
being  carried  out  in  French  stone  (Caen  Stone  Ce- 
ment). The  Legislative  Chamber  will  be  lined  to 
cornice  height  with  Mazzano  marble,  its  vaulted  plaster 


ceiling  being  decorated  in  color.  Floors  of  halls  and 
corridors  will  be  paved  with  varying  shades  of  Ten- 
nessee marble  enriched  with  European  and  Canadian 
marble  inlay.  Columns,  mantelpieces,  dadoes,  buses, 
etc.,  will  also  be  carried  out  in  various  Canadian  and 
European  marbles. 

The  Premier's  and  Lieut.  Governor's  rooms,  min- 
isters' suites  and  committee  rooms  will  be  panelled  in 
diiTerent  hardwoods,  and  hardwood  trim  will  be  used 
throughout  the  building.  A  number  of  the  rooms 
will  have  parquetry  floors,  while  in  the  remainder 
oak  or  maple  will  be  used.  Windows  throughout  will 
be  fitted  with  Henry  Hope  &  Sons'  (England)  steel 
casement  sash  and  also  with  interchangeable  steel 
storm  sheets  and  fly  screens.  Bronze  will  be  largely 
employed  in  entrance  doors,  screens,  railings,  lamp 
standards  and  hardwood.  Six  electrically  controlled 
elevators  will  serve  the  building,  two  being  placed  in 
the  centre  and  one  in  each  of  the  four  wings. 

Electrical  Equipment 

The  needs  of  the  building  call  for  a  very  large  con- 
nected load  over  comparatively  large  areas  for  lighting 
and  power,  and  this  has  led  to  the  adoption  of  what 
closely  approximates  to  power  house  methods ;  that  is, 
the  circuits  have  been  so  arranged  that  the  usual 
switchboard  is  dispensed  with.  Feeders  are  run  di- 
rectly from  the  two  transformer  rooms  to  the  riser 
shafts  and  from  here  the  distribution  is  in  the  usual 
manner  through  panel  boards  to  the  branch  circuits. 
Electrically  controlled  switches  are  used  wherever  a 
feeder  or  riser  has  its  origin,  and  where  special  light- 
ing is  placed,  a  board  equipped  with  control  switches 
and  indicating  devices  will  be  located  in  the  engineer's 
room.  All  switching  will  thus  be  done  from  a  central 
point  without  incurring  the  expense  of  the  heavy  runs 
of  copper  consequent  on  the  use  of  a  central  switch- 
board. Two  banks  of  transformers  will  be  conhected 
delta  to  star,  allowing  the  use  of  a  4  wire  3  phase 
system  of  distribution ;  the  neutral  being  grounded 
at  all  points.  The  regulation  is  designed  to  be  not 
wider  than  2  per  cent,  over  the  entire  system. 

A  complete  system  of  steam  radiation  is  provided, 
controlled  by  thermostats  operated  by  compressed  air ; 
washed  and  heated  air,  its  temperature  again  regu- 
lated by  thermostats  will  also  be  supplied.  A  per- 
fectly even  temperature  of  from  60  to  75  degrees  as 
desired  will  thus  be  maintained,  together  with  a  con- 
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timious  supply  of  fresh,  pure  air.  Steam  will  be  sup- 
plied from  the  provincial  power  house  by  way  of  a 
tunnel  under  Broadway. 

Plumbing 

Cold  water  service  will  be  supplied  from  storage 
tanks  located  in  the  second  stage  of  the  dome,  hot 
water  being  supplied  direct  from  the  power  house 
by  means  of  a  circulating  system  so  arranged  that  hot 
water  can  at  all  times  be  immediately  obtained  at  any 
fitting.  Hot  water  supply  pipes  are  to  be  of  drawn 
annealed  brass  so  as  to  avoid  the  danger  of  damage  to 


East  end  of  north  wing-  Manitoba  LcdUlatlve  Buildings. 

the  system  likely  to  be  caused  by  the  soft  water  with 
which  Winnipeg  will  soon  be  supplied.  A  vacuum 
cleaning  system  will  be  installed  at  all  convenient 
])oints.  Fire  service  outlets  and  hose  supplied  direct 
from  the  mains  will  be  so  placed  as  to  control  the 
whole  of  the  building.  A  private  post  office  and  tele- 
phone exchange  will  be  provided,  and  the  latter  will 
be  sujjplemented  by  inter-communicating  phones  and 
belKsysteni.  Pneumatic  clocks  controlled  by  a  master 
clock  situated  in  the  central  hall  will  al.so  be  provided. 

The  work  of  setting  the  cut  stone  and  utilizing 
other  materials  supplied  under  the  former  contract  is 
now  proceeding,  and  in  order  to  avoid  delay  in  con- 
tinuing the  work  when  a  tender  for  completion  is 
accepted  in  the  spring  a  contract  has  been  made  with 
the  Wallace  Sandstone  Company,  Limited,  of  Tyn- 
(lall,  for  the  supply  and  storage,  till  required,  of  cut 
stone  for  the  interior,  and  Henry  Hope  &  Sons  have 
been  instructed  to  proceed  with  the  steel  casements. 
The  cubical  contents  of  the  building  are  approxi- 
mately 7,000,000  cubic  feet. 

The  original  tender  amounted  to  $2,859,750  ex- 
clusive of  heating  and  ventilation,  lighting  and  plumb- 
ing, a  sum  whicli  is  generally  considered  to  represent 
a  very  low  estimate  of  the  value  of  the  work.  Figures 
for  the  probable  cost  of  the  building  when  completed 
are  not  yet  available. 

List  of  persons  and  firms  at  present  coimected 
with  the  work: — Architect,  Frank  \V.  Simon,  F.R.L- 
H.A. ;  Consulting  Constructional  Engineer,  S.  By- 
lander  :  Quantity  Surveyor,  Hugh  Watkins ;  Consult- 
ing Electrical  luigineer,  J.  M.  Leaniy :  Consulting  Me- 
chanical l-jiginecr.  S.  S.  Keimedy ;  Chief  Inspector. 
Thomas  Wallace;  Cut  Stone  Inspector,  V.  McKissock ; 
Inspector's  Clerk,  T.  II.  Wood. 


The  contractors  under  the  present  temporary  ar- 
rangement are :  The  Jas.  McDiarmid  Co.,  Ltd.  Sub- 
contractors :  steelwork,  the  Manitoba  Bridge  &  Iron 
Works,  Ltd. ;  cut  stone,  the  Wallace  Sandstone  Co., 
Ltd.;  electrical  work,  the  Schumacher  Gray  Co.; 
plumbing  and  steamfitting,  the  Jas.  Ballantyne  Co., 
Ltd.;  marble,  the  Marble  &  Tile  Co.  of  Canada. 


Proper   Slope  for  Concrete  Chutes 

W.  H.  Anslcy,  of  the  engineering  department  of 
the  city  of  Indianapolis,  writing  in  Engineering  and 
Contracting,  gives  some  interesting  figures  regarding 
the  placing  of  concrete  by  gravity  plant.  Their  ex- 
])erience  has  shown  that  the  most  satisfactory  slope 
for  concrete  chutes  is  one  to  three,  that  is,  4  inches 
of  drop  to  1  foot  of  run  in  making  the  layout  for  a 
concrete  gravity  plant.  Some  contractors  will  carry 
concrete  successfully  in  a  chute  much  flatter  than  this, 
by  using  a  slope  as  flat  as  ^  ii>ches  of  rise  to  1  foot 
of  run.  Whether  or  not  this  can  be  done  is  a  question 
I  if  the  experience  of  the  crew  in  mixing  the  concrete 
and  also  involves  the  character  of  the  aggregates. 
Concrete  of  broken  stone  requires  a  greater  slope  than 
concrete  made  of  round  gravel.  Also  gravel  that  has 
L  very  slight  percentage  of  clay  or  hydrated  lime  will 
carry  on  a  flatter  grade  than  gravel  that  is  thoroughly 
washed,  and  concrete  that  has  a  larger  percentage  of 
cement  will  flow  on  a  flatter  grade  than  concrete  which 
is  lean  in  cement.  The  grade  on  a  line  of  considerable 
extent,  say  200  or  300  feet,  should  not  be  uniform  but 
should  leave  the  hopper  at  a  perceptibly  slower  grade, 
the  grade  of  the  chute  gradually  increasing  toward  the 
end,  but  the  average  grade  will  be  about  one  to  four. 

Concrete  is  properly  mixed  for  gravity  distribution 
when  all  of  the  aggregates  are  held  in  suspension.  If 
there  is  more  water  in  the  mixture  than  required  to 
hold  all  of  the  aggregates  in  suspension,  the  concrete 
will  be  sloppy  and  the  heavier  aggregates  will  settle 
toward  the  bottom,  tending  to  drag  on  the  bottom  of 
the  chute,  allowing  the  grout  to  move  faster  than  these 
heavier  particles  and  also  tending  to  clog  the  chutes. 

If  concrete  does  not  have  water  enough  to  hold 
the  particles  in  suspension  the  whole  mass  will  be  slug- 
gish and  will  not  move  properly.  Concrete  for  a  con- 
crete gravity  plant  should  be  thoroughly  mixed.  There 
is  only  one  condition  in  which  the  concrete  is  in  pro- 
per and  be.st  condition  to  travel  in  the  chute,  that  iS 
as  just  stated.  When  the  concrete  is  properlj-  mixed 
the  grade  of  the  spout  will  depend  on  the  aggregates 
as  also  stated  above. 

To  recapitulate,  it  is  good  general  practice  to  lay 
out  a  plant  with  a  grade  of  1  to  3  from  the  hopper 
gate  to  the  end  of  the  chute  which  will  be  the  highest 
point  of  spill.  A  contractor  will  find  b)'  experience 
whether  or  not  he  can  varj-  from  this  grade  with  the 
operating  crew  that  he  has  available  and  the  materials 
which  he  has  to  use.  In  figuring  the  height  of  the 
tower  he  will  require  an  average  of  20  feet  above  the 
hopper  gate  for  the  height  of  the  hopper  and  the  dump- 
ing head  room  of  the  hoisting  bucket. 


.\  company  known  as  Cleveland.  Limited,  has  been  in- 
corporated with  head  office  at  St.  John.  N.  B..  and  a  capital 
.stock  of  $40,000,  "to  purchase,  hold  and  use  a  certain  secret 
process,  known  as  the  Cleveland  Process,  for  the  treatment 
of  metals."  and  to  "'sell  and  deal  in  metal  goods  and  ma- 
chinery of  all  kinds."  The  incorporators  include  I.  Mac- 
Donald.  L.  .\.  Barry.  J.  C.  O'Mullin.  and  G.  X.  Conture. 
all  of  Halifax,  N.  S. 
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Improvements    in     House    Sanitation 

Houses   are   built   to   live   in,    not   to   look   on  —  Architects', 
Builders'  and  Municipal  Authorities'  responsibility  for  disease 

By  M.  T.  Cantell,  Lie.  R.  I.  B.  A. 

also  largely  improved  the  general  construction  and 
arranofement  of  dwellings.  We  now  have  regulations 
governing  the  width  of  streets :  air  space  at  the  rear 
of  buildings;  a  standard  for  the  width  of  foundations, 
thickness  of  walls  and  floors,  also  height  of  rooms 
and  certain  sanitary  details ;  laws  governing  the  class 
of  materials  to  be  used  for  various  purposes,  and  spe- 
cial municipal  inspectors  to  see  that  these  regulations 
are  carried  out.  But  with  all  these  modern  improve- 
ments in  this  country  we  still  have  an  almost  endless 
number  of  badly  designed  and  disgracefully  built 
houses  which  are  the  direct  cause  of  discomfort,  dis- 
ease and  death. 

Much  could  be  said  with  regard  to  our  water  sup- 
pHes;  town  planning;  sewage  systems;  scavenging; 
pollution  of  rivers;  inspection  of  food,  etc.,  but  these 
are  matters  which  claim  the  attention  of  civil  en- 
gineers and  municipal  authorities  and  are  not  directly 
associated  with  house  construction  so  will  not  come 
within  the  province  of  this  article.  Municipal  author- 
ities, however,  as  well  as  architects  and  builders,  are 
directly  concerned  in  buildings  and  are  therefore 
jointly  responsible  for  the  disastrous  effects  of  badly 
designed  and  constructed  dwellings. 

Easy  Among  Well-to-do  Classes 
Amongst  the  wealthy  classes,  where  cost  is  not  the 
primary  consideration  and  the  property  is  for  their 
own  occupation,  the  principles  governing  the  design 
and  construction  of  healthy  houses  are  only  to  be 
known  to  be  applied,  consequently,  if  the  work  were 
only  placed  in  the  hands  of  competent  architects  the 
result  would,  generally,  be  all  to  be  desired  both  with 
regard  to  design  and  construction.  It  is,  however,  to 
be  regretted  that  a  large  number  of  these  residences 
are  designed  by  untrained  architects  who  have  no 
knowledge  of  sanitary  science  and  no  experience  in 
practical  construction,  consequently,  not  even  the 
wealthy  classes  are  entirely  free  from  the  dangers 
which  so  closely  beset  the  poorer  community.  it  is, 
however,  the  houses  in  which  the  middle  and  poorer 
classes  live  and  the  conditions  under  which  particu- 
larly the  latter  exists  that  demands  special  attention. 
Certainly  in  our  urban  and  many  rural  districts  we 
have  building  by-laws  but  many  of  these  are  insuffi- 
ciently stringent  to  be  of  much  value,  others  are  prac- 
tically useless  through  laxity  in  their  operation  and 
some,  unfortunately,  are  allowed  to  be  operated  ac- 
cording to  personal  interests.  It  is  not  to  be  denied, 
however,  that  during  recent  years  great  improvements 
have  been  effected  by  municipal  building  legislation 
which  has  resulted  in  a  very  material  diminution  of 
disease  and  death.  It  is  also  satisfaction  to  know- 
that  much  is  still  being  done  in  this  respect  and  also 
to  find  that  our  educational  authorities  are  now  wak- 
ing up  to  the  fact  that  a  knowledge  of  hygiene  is  of 
the  utmost  importance ;  principles  of  this  science  in- 
stilled into  the  minds  of  the  young  will  have  an  in- 
valuable effect  upon  the  future  health  of  the  nation. 
But  with  all  the  improvements  already  effected  there 
is  still  much  to  be  done  especially  with  the  design  and 
construction  of  dwellings. 

Among  the  numerous  existing  faults  and  defects 
the  most    serious    are: — Stuffy    unventilated    rooms; 


IN  designing  and  building  a  house  the  chief  con- 
sideration should  be  the  health  and  comfort  of 
the  occupants.  The  philosopher  Bacon  once 
said :  "Houses  are  built  to  live  in,  not  to  look 
on."  This  aphorism  should  be  the  present  day  motto, 
but  how  far  is  it  so?  Beauty  of  form  and  color  ap- 
plied to  architecture  is  certainly  pleasing  to  the  eye 
and  should  be  encouraged,  it  is  a  contributor  to  our 
pleasures,  but  health  and  long  life  take  precedence  of 
all  things,  therefore,  objects  which  tend  to  produce 
these  claim  prior  consideration. 

Since  the  early  part  of  the  last  century  much  time 
and  money  have  been  spent  by  .scientists  and  sanitary 
authorities  investigating  the  cause  of  disease  and  of 
the  conditions  favorable  to  its  spread.  This  has  re- 
sulted in  the  gain  of  an  accurate  knowledge  of  the  na- 
ture of  many  of  the  most  distressing  and  infectious 
diseases  and  of  the  means  to  be  taken  to  prevent  their 
spread.  It  is  now  general  knowledge  that  cholera, 
typhoid  fever,  dysentery  and  other  maladies  character- 
ized by  diarrhoea  are  due  to  micro-organisms  which 
are  disseminated  in  sewage  and  by  various  means 
gain  access  to  water  which  is  used  for  human  con- 
sumption and  is  thereby  conveyed  to  the  system. 

The  breathing  of  impure  air  is  known  to  be  re- 
sponsible for  a  large  number  of  maladies;  the  nature 
of  which  depends  upon  the  degree  and  natures  of  the 
impurities,  amongst  the  most  important  of  these  mala- 
dies are : — acute  asphyxia,  headache,  prostration,  sore 
throats,  lung  diseases,  diphtheria,  measles  and  fevers. 

Cold  and  damp  houses,  also  deficient  ventilation 
and  sunlight  are  responsible  for  such  diseases  as: — 
jmeumonia,  consumption,  pleurisy,  bronchitis  and 
rheumatism.  These  agents  also  cause  loss  of  vitaHty 
with  corresponding  reduction  of  power  to  resist  other 
complaints. 

Pure  Water  Supply 
The  necessity  of  a  pure  water  supply  and  an 
efficient  system  of  sewers  and  sewage  disposal  has 
been  known  for  centuries.  Even  ancient  Ninevah  had 
a  good  drainage  system  and  300  years  B.  C.  Rome  had 
a  very  complete  water  supply  and  drainage  system, 
also  municipal  inspectors  and  medical  officers,  and 
many  of  the  residences  were  far  better  ventilated  than 
most  of  our  modern  buildings.  Some  had  sliding 
roofs  for  this  purpose,  even  dining  rooms  were  fitted 
with  ceilings  to  rise  and  fall  so  that  the  air  space 
could  be  regulated  according  to  festivities.  The  At- 
rium (Hall)  which  was  used  as  a  reception  room  was 
also  large,  well  ventilated  and  splendidly  arranged 
for  light. 

With  the  decay  of  ancient  civilization  sanitation 
fell  into  a  deplorable  'condition.  Havoc  was  con- 
tinually wrought  by  plague  and  pestilence,  yet  after 
attention  was  given  to  the  subject  it  took  centuries 
to  bring  about  any  noticeable  improvement.  Although 
legislation  was  commenced  in  England  during  the  13th 
century  to  improve  existing  sanitation  and  to  govern 
the  construction  of  buildings  very  little  progress  was 
made  in  any  country  until  about  the  middle  of  the 
19th  century.  Since  then  reforms  have  been  numerous 
and  rapid.  The  reformers  have  not  directed  their  at- 
tentions solely  to  drainage  and  water  supply  but  have 
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dark  rooms ;  rooms  and  passages  receiving  no  sun- 
light; rooms  ventilated  and  lighted  from  other  rooms; 
low  pitched  rooms ;  draughty  and  cold  rooms ;  over- 
cnjwding  of  living  and  sleeping  rooms,  factories  and 
workshops ;  occupation  of  basement  rooms ;  cellar 
storage  of  food;  convenient  corners  for  the  accumula- 
tion of  dust ;  damp  walls  and  leaky  roofs ;  smells  from 
decaying  woodwork;  foul  gases  from  defective  drains 
percolating  through  soil  or  escaping  through  untrapped 
|)il)es ;  smells  from  foul  sanitary  fittings;  fumes  from 
the  combustion  of  fuel  and  certain  illuminants;  fixed 
windows  and  n(j  means  of  keeping  (jpcn  those  not 
fixed ;  construction  and  position  of  garbage  recep- 
tacles; infrequent  removal  of  garbage;  damp  subsoil 
and  lack  of  air  space  around  building. 

Responsible  for  Ailments 

These  defects,  which  need  not  exist,  are  responsible 
for  s)ich  ailments  as  those  enumerated  under  "breath- 
ing of  impure  air"  and  "cold  and  damp  houses."  Now 
the  qucsticMis  are: — (1)  why  do  these  defects  occur? 
(2)  how  can  they  be  prevented? 

Some  occur  through  the  desire  to  execute  the  work 
cheaply,  especially  so  in  speculation  and  cutting  com- 
petition wt)rk ;  others  occur  through  want  of  skill  or 
practical  ex|)erience,  and  some  through  lack  of  proper 
supervision  of  the  architect  or  municipal  inspector, 
through  loosely  warded  and  incomplete  municipal  by- 
laws or  through  ignorance  of  the  public  as  to  the 
causes  of  disease  and  the  conditions  favorable  to  its 
spread.  These  causes  suggest  various  means  of  pre- 
vention including  the  following: — by  each  city  ap- 
pointing a  sjjecial  board  consisting  of  men  who  are 
specialists  in  some  branch  of  building  or  sanitary 
science,  all  branches  of  each  to  be  fully  represented ; 
the  board  to  have  unlimited  powers  to  formulate  by- 
laws to  govern  the  construction,  periodical  inspection 
and  sanitary  maintenance  of  buildings  and  to  appoint 
medical  officers  of  health  and  expert  inspectors  to  en- 
sure the  due  observance  of  these  by-laws.  As  pre- 
viously mentioned,  we  already  have  municipal  build- 
ings committees  invested  with  certain  powers  in  this 
direction  but  unfortunately  many  of  these  committees 
partially  or  entirely  consist  of  men  who  have  no  ex- 
perience whatever  in  the  work  appertaining  to  their 
duties.  Not  only  is  this  the  case  but  many  inspectors 
are  appointed  who  have  no  technical  training  or  very 
little,  if  any,  ])ractical  experience.  The  writer  has 
heard  the  statement  that  it  is  only  necessary  for  a 
man  to  be  acquainted  with  the  by-laws  and  to  have 
an  elementary  knowledge  of  building  construction  to 
qualify  for  an  inspectorship.  In  many  districts  this 
idea  is  evidently  general. 

Architects'  Responsibility 

\\  here  such  conditions  as  the  foregoing  exist,  pro- 
gress towards  the  prevention  of  disease  is  severely 
retarded  and  the  sooner  municipal  authorities  wake 
u])  to  these  facts  the  better  will  it  be  for  the  health 
of  the  nation.  Much  good  would  also  be  derived  by 
regular  press  publications  comparing  the  statistics  of 
health  for  different  districts,  with  comments  on  the 
l)rohable  and  known  causes  of  increase  or  decrease  in 
cases  of  infectious  diseases  and  in  the  death  rate.  This 
would  help  to  drive  home  the  facts  of  .sanitary  science 
into  the  public  mind  and  conscience. 

The  responsibility  of  architects  cannot  be  overes- 
timated. We  must,  however,  bear  in  mind  that  all 
dwellings  are  not  designed  by  qualified  architects  and 
that  a  large  i)roportion  of  the  general  defects  exist  in 
the  class  of  dwellings  for  which  they  are  as  a  rule  not 


responsible,  notably  those  of  the  Ial>oring  and  artisan 
cla.sses,  but  architects  are  in  most  cases  responsible 
for  the  planning  of  residences  of  the  wealthier  clas.scs 
and  of  the  class  of  buildings  known  as  apartment 
blocks.  It  is  the  latter  in  which  the  most  serious 
faults  are  prevalent.  Most  of  these  buildings  arc 
erected  for  the  sole  purpose  of  exorbitant  profit  and 
many  of  them  are  nothing  more  than  veritable  dcatii 
traps,  the  chief  object  being  to  crowd  in  as  many  suites 
as  possible,  resulting  in  mere  boxes  for  nxjms,  par- 
ticularly bedrooms,  and  the  whole  deficient  in  the  ne- 
cessary conveniences  conducive  to  comfort  and  health 
and  in  the  means  necessary  to  provide  efficient  venti- 
lation and   light.     Habitable  nxims,  even  bedr<M)ms, 


Surface  Only  Scratched 

Canada  was  asked  for  fifty  millions,  and  easily 
made  it  one  hundred  and  ten.  There  is  no  evi- 
dence, either,  that  the  financial  resources  of 
the  Dominion  have  been  more  than  merely 
"scratched."  This  may  be  a  small  "pill,"  but  it 
will  certainly  have  considerable  of  a  bitter  taste 
for  our  bankrupt   enemies. 


are  allowed  to  exist  in  the  basement  which  is  one  of 
the  mos*^  flagrant  evils  of  these  buildings.  It  is  well 
known  that  a  basement  is  the  most  unsuitable  place 
in  a  house  for  the  storage  of  fo<jd  which  is  of  course 
due  to  the  greater  impurity  of  the  air  here  than  else- 
where ;  then  why  should  it  be  a  suitable  dwelling  for 
human  beings? 

Light  and  Fresh  Air 

No  matter  how  well  a  house  is  built  structurally 
if  there  is  not  a  bountiful  supply  of  light  and  fresh  air 
it  is  far  from  being  fit  for  occupation.  Light,  par- 
ticularly sunlight,  is  a  strong  disinfectant  and  i)uri- 
fier.  It  destroys  the  organic  poison  of  infectious 
diseases.  Koch  found  that  direct  sunlight  killed  tu- 
bercle bacilli  within  a  few  hours  and  bright  diffused 
daylight  in  a  few  days.  It  is  known  to  have  the  same 
effect  on  many  other  resistant  microbes. 

We  also  know  that  sunlight  makes  us  bright  and 
cheerful  and  that  it  quickens  our  blood  circulation 
thus  making  us  more  resistant  to  complaints.  Several 
years  ago  Sir  F"rederick  Treves,  the  late  King  Ed- 
ward's surgeon,  when  speaking  of  the  disastrous  ef- 
fects of  breathing  impure  air  said:  "the  sun  is  the 
cheapest,  simplest,  most  effective  germ  killer  \vc 
know." 

Every  room  should  be  abundantly  lighted.  In- 
sufficient light  is  sometimes  due  to  carelessness  in 
planning  with  regard  to  aspect  and  surrounding  pro- 
perty, sometimes  to  the  desire  to  save  a  few  dollars 
on  the  installation  and  running  of  the  heating  plant, 
and  in  some  cases  to  the  desire  for  the  architecture  to 
be  in  a  certain  style  which  calls  for  low,  narrow  win- 
dows or  small  leaded  lights,  which  means  nothing 
more  or  less  than  a  sacrifice  of  health  and  comfort  tor 
external  effect.  Semidarkness  in  any  part  of  a  hou.se 
is  inexcusable,  however  common  it  maj-  unfortun- 
ately be.  All  windows  should  be  in  position  and  site 
(juite  adequate  to  the  work  they  have  to  do  but  -.n 
excess  in  size  should  be  avoided  on  account  of  the 
consequent  heat  and  cold. 

Carelessness,  style  or  economy  of  cost,  however, 
are  not  always  responsible  for  insufficient  light.   The 
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architect  may  provide  means  whereby  an  abundance 
may  be  obtained  in  all  rooms  and  passages  but  .is 
soon  as  the  tenant  takes  possession  the  windows  are 
carefully  fitted  with  blinds  and  partially  or  entirely 
covered  with  dust  or  we  might  say,  microbe  collecting 
curtains.  The  latter  subdues  or  partly  obscures  the 
light  and  the  blinds  are  used  during  the  day  to  shut 
out  the  sunlight  to  save  the  curtains  and  carpets  liom 
fading.  How  soon  will  housewives  realize  that  fad- 
ing health  is  a  far  greater  loss  than  fading  carpets, 
and  far  more  costly  than  occasional  renewals? 

A  supply  of  pure  air  is  absolutely  necessary  for 
the  due  preservation  of  health,  and  to  obtain  this  it  is 
not  only  necessary  that  there  should  be  a  due  amount 
of  air  space  about  a  building  but  that  all  parts  of  the 
interior,  without  exception,  should  be  well  ventilated. 
This  is  one  of  the  chief  essentials  upon  which  the 
healthiness  of  a  house  depends.  It  is,  however,  one 
upon  which  the  least  attention  is  paid  both  by  the 
architect  and  the  occupier.  By  ventilation  is  meant 
a  free  circulation  of  fresh  uncontaminated  air.  In  how 
many  houses  is  it  possible  to  obtain  this?  Especially 
during  the  winter  when  windows  and  doors  are  kept 
hermetically  sealed,  in  most  cases  for  several  months 
at  a  stretch,  and  as  no  other  means  have  been  pro- 
vided for  the  admission  and  exit  of  air  the  occupants 
during  the  whole  of  this  time  are  compelled  to  breathe 
over  and  over  again  the  foul  air  robbed  of  its  oxygen, 
laden  with  dust,  and  polluted  with  the  products  of  res- 
piration, putrescible  organic  matters  given  off  by  the 
lungs  and  skin  and  by  carbonic  acid,  carbon  monoxide 
(one  of  the  most  poisonous  gases  known)  and  other 
poisonous  gases  caused  by  the  combustion,  or  imper- 
fect combustion,  of  fuel,  coal-gas  and  other  illumin- 
ants.  The  organic  matters  are  known  to  be  the  most 
injurious  products  of  respiration  and  are  the  cause  of 
the  close  unpleasant  odor,  so  perceptible  in  over- 
crowded tramcars  on  a  wet  day  and  in  ill-ventilated 
and  overcrowded  rooms. 

Danger  of  Disease 

Breathing  air  so  contaminated  is  acknowledged  to 
be  responsible  for  a  very  large  proportion  of  the  cases 
of  consumption  in  our  cities  as  well  as  other  diseases 
previously  mentioned.  It  is  a  well-known  fact  that 
consumption  depends  upon  the  tubercle  bacillus  and 
that  damp,  overcrowding,  lack  of  ventilation  and  sun- 
light are  the  chief  factors  predisposing  to  the  develop- 
ment of  this  microbe. 

Consumption  is  also  known  to  be  exceedingly  in- 
fectious, the  infection  generally  being  due  to  persons 
inhaling  air  laden  with  dust  containing  expectorated 
bacilli.  The  extent  of  this  danger  can  be  realized 
when  we  think  of  that.  Nuttal  estimated  that  in  a 
moderately  advanced  case  from  one  and  a  half  to  four 
billions  of  bacilli  were  coughed  up  and  expectorated 
daily,  a  large  proportion  of  which  is  liable  to  be  scat- 
tered about,  dried,  and  disseminated  as  dust,  in  which 
condition  they  are  known  to  retain  their  vitality  for 
several  months.  From  this  and  what  has  been  said 
it  is  obvious  that  sunlight  and  a  free  circulation  of 
pure  air  will  largely  reduce  the  danger  of  infection 
from  this  cause,  therefore  no  trouble  or  expense  should 
be  spared  in  securing  these  essentials.  If  the  means 
do  not  exist  it  is  due  to  the  neglect  of  the  architect 
who  is  therefore  responsible  for  the  consequences. 

Next  to  ventilation  probably  the  most  important 
items  requiring  attention  are,  faulty  drainage,  im- 
proper and  defective  sanitary  conveniences  and  fit- 
tings.    Faults  and  defects  in  this  work  are  numerous 


and  are  responsible  for  the  escape  into  the  house  of 
sewer  air  which  is  well  known  to  be  an  important 
factor  in  the  causation  of  such  diseases  as  typhoid  and 
puerperal  fever,  pneumonia,  phthisis,  diarrhoea,  sore 
throat  and  diphtheria,  headache,  vomiting  and  pros- 
tration. 

It  may  be  contended  that  sewer-air  does  not  con- 
tain the  micro-organisms  to  which  these  diseases  are 
due.  That  is  so  according  to  the  result  of  experi- 
ments, which  have  not  yet  been  disproved,  by  such 
authorities  as  Miquel,  Carnelly,  Haldane  and  Laws  who 
found  that  the  number  of  bacteria  in  sewer-air  is  actu- 
ally less  than  in  fresh  air  at  the  same  time,  and  very 
much  less  than  in  the  air  of  unoccupied  houses;  also 
that  micro-organisms  in  sewer-air  are  related  to  and 
probably  derived  from  those  of  the  fresh  air  and  have 
no  relation  to  those  contained  in  the  sewage.  Further 
more,  there  appears  to  be  no  proof  that  sewage  gives 
up  bacteria  to  the  air;  it  therefore  appears  at  present 
to  be  an  unsolved  question  as  to  what  is  the  real 
cause  of  the  deleterious  effects  of  sewer-air ;  various 
authorities  have  suggested  that  it  is  due  to  an  obscure 
alkaloidal  poison  by  some  means  generated  in  this 
air.  There  is,  however,  no  proof  of  this;  but  what- 
ever the  cause,  observed  facts  prove  beyond  doubt 
that  the  presence  of  sewer-air  in  the  house  is  one  of 
the  most  serious  dangers  possible  to  exist  and  is  well 
known  to  predispose  such  diseases  as  mentioned  and 
to  render  them  more  severe  when  they  occur.  To 
convince  us  of  this  we  have  only  to  study  the  mor- 
tality statistics  of  important  cities  particularly  in 
England,  Germany  and  France,  where  the  reduction 
in  the  death-rate  known  to  be  due  to  improved  house 
sanitation  is  simply  amazing. 

Sewer-air  may  enter  the  house  by  escaping  through 
broken  or  leaky  drainpipes  and  finding  its  way 
through  the  soil  into  the  cellar  or  open  windows  or 
by  escaping  direct  from  the  drains  through  untrapped 
air  in  the  soil  can  force  its  way  into  a  warm  house 
sanitary  fittings.  It  is  well  known  how  easy  impure 
even  through  stone  walls  and  concrete  floors. 

Drains  with  broken  pipes,  leaky  joints  and  defect- 
ive or  no  traps  are  far  more  numerous  than  is  gen- 
erally believed.  What  would  be  revealed  in  this  re- 
spect if  it  were  possible  to  obtain  an  open  view  of 
the  entire  drainage  of  the  houses  in  some  of  our  towns 
would  be  appalling. 

Such  conditions  are  chiefly  due  to  either  the  care- 
lessness or  the  inexperience  of  the  builders.  The  for- 
mer is  usually  the  result  of  the  desire  to  erect  the 
building  as  cheaply  as  possible  which  is  a  considera- 
tion often  outweighing  the  honor  and  duty  of  the 
builders  to  their  clients  or  prospective  tenants. 

Enforced  Inspection 
The  only  remedy  for.  this  lies  in  the  power  of 
municipal  authorities  who  should  enforce  the  use  of 
first  class  materials  and  details  of  approved  design  for 
their  respective  purposes :  They  should  also  carefully 
examine  the  foundation  upon  which  a  drain  is  about 
to  be  laid ;  inspect  and  thoroughly  test  all  parts  of 
the  drain  before  the  excavation  is  filled  in,  then  again 
when  the  building  is  complete  and  quite  ready  for 
occupation  and  at  subsequent  intervals  of  about  five 
years.  The  water  test  should  be  applied  to  all  parts 
of  the  drain  and  the  smoke  test  to  all  vent  pipes  and 
fittings.  No  portion  of  the  work  should  be  passed 
until  the  whole  system  is  absolutely  perfect.  It  is 
only  by  this  means  that  we  can  expect  a  further  re- 
duction in  the  maladies  caused  b}^  imperfect  house 
sanitation. 
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The  First  Church  of  Christ,  Scientist 

Beautiful  new  edifice,  corner  Lowther  and  St.  George,  Toronto     Pressed 
brick   with   artificial   Stone   facings— Greek    Doric   Style  of  Architecture 


THE  new  First  Church  of  Christ,  Scientist,  lo- 
cated on.  the  north-west  corner  of  Lowther 
Avenue  and  St.  George  Street,  Toronto,  is 
rapidly  nearing  completion.  This  new  edifice 
is  built  of  pressed  brick  with  artificial  stone  facings, 
leased  on  the  Greek  Doric  style  of  architecture.  The 
building  is  set  well  back  on  the  site,  thus  allowing 
for  a  beautiful  terrace  195  feet  in  length  on  Lowther 
Avenue  and  150  feet  frontage  on  St.  George  Street. 
The  main  entrance  faces  St.  George  Street,  with  two 
side  entrances  off  Lowther  Avenue.  The  erection  of 
this  handsome  building  will  add  strength  and  beauty 
to»the  already  beautiful  district  of  Lowther  Avenue 
and  St.  George  Street.  The  Sunday-school  and  the 
foundations  for  the  main  body  of  the  church  were 
completed  a  year  ago,  and  the  church  proper  is  now 
almost  ready  for  occupation.  The  Sunday-school  in 
the  meantime  has  been  used  for  church  services.  It 
has  a  seating  capacity  of  approximately  650  persons. 
The  main  entrance  on  St.  George  Street  consists 
of  three  separate  doorways,  divided  by  two  immense 
Doric  c(jlumns  of  artificial  stone.  A  flight  of  wide 
cement  steps,  with  a  cement  walk  (tf  the  same  width, 
leads  up  to  this  entrance.  On  each  side  of  the  main 
entrance  will  be  placed  black  ornamental  iron  stand- 
ards for  electric  lighting,,  each  standard  carrying  400 
watts.  The  Doric  cohnnns  are  good  samples  of  the 
degree  of  excellence  which  the  artificial  stone  manu- 
facturers of  Canada  have  attained  in  their  work.    Sur- 


mounting these  columns  is  a  frieze  and  an  entablature 
of  the  same  material,  with  the  name  of  the  church  in 
raised  letters  on  the  frieze.  Behind  the  columns  are 
three  outer  doors  entering  into  a  vestibule,  from  which 
three  corresponding  doors  give  access  to  a  large  as- 
sembly room  called  the  main  foyer. 

The  level  of  this  main  foyer  is  about  4  ft.  above  St. 
George  Street.  Off  the  main  foyer,  which  runs  the 
full  width  of  the  buildings,  is  a  ladies'  retiring  room, 
on  the  south-east  corner ;  the  directors'  room  and 
clerk's  office,  in  the  north-east  corner;  a  wide  cast- 
iron  staircase  with  mastic  treads,  leading  to  the  centre 
of  the  auditorium  above,  from  directly  in  front  of  the 
main  entrance ;  also  cast-iron  staircases  ascending  to 
the  auditorium  floor,  from  the  main  foyer  in  the  north- 
cast  and  south-east  <|uarters.  On  each  side  of  the 
central  staircase  in  the  main  foyer  is  a  gas-log  brick 
fireplace.  On  the  north  and  south  sides  of  the  build- 
ing are  side  foyers,  giving  access  to  the  cloak-room, 
literature  sales  room,  and,  by  staircases,  to  the  Sunday- 
school. 

It  will  be  noted  that  this  church  is  designed  with 
the  idea  that  members  may  first  intermingle  socially 
in  the  large  main  foyer,  which  will  accommodate  about 
two  thousand  people.  The  side  foyers  lead  to  the 
cleak-room,  which  has  sufficient  accommodation  for 
one  thousand  people.  The  actual  service  is  held  in 
an  auditorium  above,  the  floor  of  the  auditorium  being 
about  13  ft.  6  ins.  above  the  level  of  St.  George  Street. 
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The  whole  layout  of  the  building  is  thus  designed  with 
a  view  to  providing  every  accommodation  for  social 
intercourse  among  the  members. 

The  auditorium,  or  church  proper,  will  seat  about 
one  thousand  people.  This  space  is  entirely  free  from 
supports  or  supporting  columns  which  might  obstruct 
the  view,  except  for  two  main  pillars  in  the  rear  which 
carry  the  roof.     This  excellent  arrangement  has  been 


rendered  possible  by  supporting  the  main  roof  on 
four  main  steel  columns  with  trusses  spanning  from 
column  to  column.  The  longitudinal  trusses  are  68 
ft.  long  and  10  ft.  6  ins.  deep ;  the  transverse  trusses 
are  57  ft.  long.  The  walls  of  the  building  carry  prac- 
tically only  their  own  weight,  and  a  portion  -of  the 
auditorium  floor  weight.  This  arrangement  gives  an 
unobstructed  view  of  the  reader's  platform  from  the 


First  Church  of  Christ,  Scientist,  Toronto.— -An  artistic  edifice,  corner  Lowther  and  St.  George.  Toronto. 
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whole  aiulitoriuiii.  'I"he  seating  plan  is  such  that  all 
members  face  the  reader.  The  middle  section  of  the 
seats  for  a  s])ace  (jf  about  35  feet  has  a  pitch  of  1  in 
10,  while  the  front  35  feet  and  the  rear  17  feet  are  level. 

The  reader's  platform  is  2  ft.  6  ins.  above  the  low 
auditorium  level  and  occupies  a  s])ace  of  about  42  ft. 
by  8  ft.  Back  of  the  reader's  jjlatform,  and  on  the 
same  level  with  it,  are  retiriiifj  rooms  for  the  first  and 
•second  reader,  organist,  soloist,  and  ushers.  On  this 
floor,  also,  is  the  blower  rocjm  for  the  organ  ;to  the 
right  of  the  speaker's  platform  is  the  console  board 
Directly  above  these  rooms  is  a  spacious  organ 
chamber  51  ft.  long,  15  ft.  wide,  and  17  ft.  high.  The 
organ  is  to  be  four-manual,  with  an  echo,  and  will 
cost  about  ten  thousand  dollars.  In  connection  with 
this  organ  no  ])ipcs  will  be  seen,  the  design  of  the 
building  calling  for  eight  massive  columns  behind  the 
reader's  ])latforni,  with  open  grill-work  between  the 
columns,  behind  which  the  pipes  will  be  placed  and 
through  which  the  sound  will  penetrate. 

J'he  main  roof,  which  is  supported  on  four  steel 
ccjlumns,  as  already  stated,  is  slate,  with  a  gravel 
ditch  roof.  In  the  centre  of  the  roof  is  a  sky-light  of 
ribbed  wire  glass.  Directly  below  this  sky-light  is  an 
artificial  light  chamber  closed  on  the  lower  side  by 
horizontal  diffusing  glass  plates  and  equipped  with 
powerful  electric  units.  Sufficient  space  is  left  around 
these  latter  plates,  however,  for  ventilation,  the  air 
escaping  through  Louvred  openings  in  the  main  sky- 
light. 

Sunday  School 

Access  to  the  Sunday-school  is  by  the  north  and 
south  foyers  down  a  flight  of  stairs.  The  Sunday- 
school,  including  the  infants'  class-room,  is  about  7i 
ft.  4  ins.  by  75  ft.,  and  21  ft.  6  ins.  high,  with  a  flat 
sloping  roof  supported  by  six  coliimns.  Light  is  fur- 
nished by  six  indirect  electric  fixtures  supplemented 
by  a  sky-light  of  obscure  glass  in  the  roof.  There  are 
two  extra  entrances  to  the  Sunday-school  on  the  west. 


The  infants'  class-rcwm  is  on  the  same  level  as  the 
foyer  floor,  and  about  10  ft.  above  the  level  of  the 
Sundry-school.  The  boiler  room  and  men's  toilet  room 
arc  beneath  the  infants'  class-r'-^v  •■'\  ♦!><•  •;-'•"'•  i.-v.-l 
as  the  Sunday-school. 

The  .Sunday-school  and  imams  ciass-room  iia\c 
wood  floors,  with  chair-rail  and  base  trim ;  the  foyer, 
ceramic  tile  floor  with  marble  base ;  the  vestibule,  mo- 
saic tile  floor.  The  ladies'  retiring  room  and  direc- 
tors' room  have  wood  cornices,  picture  mould,  chair- 
rail,  and  oak  floors.  All  staircases  .'rf  ^ti-.I  with 
mastic  treads  and  wood  handrails. 

The  interior  decorations  of  the  audiKiniiin  will  be 
white  plaster  finish.  The  whole  effect  will  be  massive 
and  handsome,  due  largely  to  the  pilasters  and  htM\  > 
cornices.  All  the  interior  trim,  seats,  and  read<  r  - 
platform  will  be  birch-mahogany  finish.  The  exterior 
walls  are  of  pressed  brick  lined  with  an  interlocking 
tile,  while  the  ceilings  and ,  cornices  are  built  with 
metal  lath  and  plaster.  The  window  sashes  are  wood, 
with  concrete  casements  and  sills.  Leaded  art  glass 
is  used  throughout,  with  the  exception  of  the  sky- 
lights. 

The  following  list  of  sub-contracts  for  supplies 
were  awarded  in  connection  with  this  building: — 
Stone,  Toronto  Ornamental  Stone  Company ;  .steel. 
Dominion  Bridge  Company,  Limited;  plumbing  and 
heating,  Purdy,  Mansell,  Limited ;  sheet  metal.  .\. 
Matthews,  Limited ;  mill  work,  Hancock  &  Charters ; 
painting,  A.  E.  Walker;  building  tile  (Denison),  Sun 
Brick  Company,  Limited  ;  wiring.  Bell  Brothers,  Wes- 
ton ;  plaster,  P.  J.  Hynes;  cut  stone,  Nicholson,  Curtis 
&  Vick;  ornamental  iron  work,  including  electric  stan- 
dards. Ornamental  Bronze  &  Iron  W'orks;  marble  and 
tile  work,  interior.  Marbles  and  Tiles.  Limited;  face 
brick,  Scott,  Hammond  &  Pratt,  Limited.  The  Dickie 
Construction  Company,  Ryrie  Building,  had  charge  of 
the  entire  construction  work.  S.  S.  Beman  was  the 
architect.  Mr.  Thomas  Young  was  superintendent  in 
charge  of  the  work  throughout. 


Concreting  Highways  in  Winter-time 

Some  Constructional  Methods  re  Concrete  Roads  During  Freezing 
Weather — Illustration   Shows  Canvas  Covering   Used   with  Success 

By  H.  Colin  Campbell  * 


WrnilN  recent  years  experience  has  proved 
the  possibility  of  successfully  carrying  on 
many  classes  of  concrete  construction  dur- 
ing cold  weather.  This  has  been  made  pos- 
sible by  the  discovery  and  application  of  such  pre- 
cautions as  heating  the  sand,  gravel  or  broken  stone 
and  water  so  as  to  give  the  concrete  mixtures  a  tem- 
])erature  of  from  70  to  80  degrees  when  placed,  then 
(piickly  protecting  the  mass  in  the  forms  as  soon  as 
deposited  so  as  to  prevent  the  pos.<iI>iIity  of  freezing 
for  at  least  forty-eight  hours. 

Carrying  on  concrete  highway  or  j.ueei  construc- 
tion during  the  fall  months  when  low  temperatures 
prevail  is.  however,  quite  a  diiTcrent  proposition,  and 
one  which  generally  should  be  avoided.  Neverthe- 
less, during  the  fall  months  very  mild  days  alternate 
with  cold  nights  perhaps  accompanied  by  frost  or  a 
freeze,  and  it  sometimes  seems  necessary  or  desirable 
to  continue  working  on  a  pavement  job  to  finish  a 

•Engineering  and  Contracting. 


short  stretch  to  fulfil  a  contract.     Under  such  condi- 
tions it  is  possible  to  place  concrete  providing  certain 

precautions  are  rigidly  observed. 

Methods  of  Protection 

During  the  summer  months  prevailing  temperatures 
generally  average  about  65  degs.,  and  for  the  proi>er 
hardening  of  the  concrete  pavement  a  protective  layer 
of  moist  earth  on  the  concrete,  kept  moist  by  frequent 
sprinkling,  is  recommended  as  a  moisture-retaining 
covering  to  assist  hardening  under  favorable  condi- 
tions. Such  protection  prevents  rapid  evaporation  from 
the  concrete  and  is  in  large  part  a  guarantee  that  work 
will  have  a  successful  outcome — mixtures  and  methods 
of  placing  having  been  what  they  should  be. 

During  the  fall  damp  or  rainy  and  cool  weather  is 
common.  Under  such  conditions  the  concrete  loses 
less  moisture  by  evaporation  than  when  days  are  warm 
and  clear.  Then  the  protective  earth  covering  may 
frequently  be  omitted,  although  sprinkling  during  the 
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day  may  be  advisable.  However,  the  cool  nights  re- 
quire that  certain  precautions  be  exercised  to  prevent 
the  damage  that  is  almost  certain  to  occur  from  freez- 
ing if  this  should  take  place  before  the  concrete  has 
had  sufficient  time  to  harden.  Sprinkling  during  the 
day  when  temperatures  reach  a  summer  mean,  should 
be  frequent  enough  to  keep  the  surface  moist.  The 
color  of  the  concrete  surface  will  disclose  to  the  experi- 
enced eye  whether  the  concrete  is  drying  out  too 
rapidly. 

If  a  frost  or  freezing  weather  may  be  expected, 
which  can  be  anticipated  quite  accurately  by  obtaining 
Government  weather  forecasts,  then  no  sprinkling 
should  be  given  to  the  pavement  during  the  day. 
When  possibility  of  frost  or  freezing  seems  imminent, 
a  protective  housing  or  covering  of  canvas  should  be 
laid  over  the  concrete.  The  contractor  should  provide 
himself  with  sufficient  canvas  to  cover  one  day's  work 
at  least.  Building  paper  tacked  on  slat  frames  a  few 
inches  above  the  pavement  surface  can  be  used,  but 
in  case  of  wind  or  storm  such  covering  is  likely  to  be 
torn  loose  and  leave  the  pavement  unprotected,  to  say 
nothing  of  resulting  in  a  loss  of  the  covering  material, 
thus  preventing  its  further  use.  Therefore,  a  supply 
of  canvas  will  be  found  by  far  more  economical. 

During  the  day  the  canvas  covering  should  be  re- 


koad  ciivered  with  canvas  to  prevent  freezing. 

moved  as  soon  as  the  temperature  has  gone  above  the 
freezing  point,  and  if  it  should  rise  to  summer  mean, 
then  a  sprinkling  may  be  given  the  concrete,  as  already 
described.  If  on  the  second  night  it  becomes  necessary 
to  cover  the  concrete  again  to  protect  it  from  freezing, 
a  3-inch  layer  of  straw  or  similar  covering  may  be  ap- 
plied. A  little  earth  may  be  thrown  on  top  of  the 
straw  to  prevent  it  from  being  blown  away. 

Most  specifications  provide  that  if  prevailing  tem- 
peratures are  likely  to  be  35  degs.  F.  or  below,  mixing 
water  and  aggregates  must  be  heated  and  necessary 
precautions  taken  by  placing  protective  covering,  to 
prevent  freezing  for  at  least  ten  days.  This  provision 
in  specifications  aims  to  direct  the  method  of  carrying 
on  work  when  the  temperature  falls  to  45  degs.  or  does 
not  rise  above  50  degs.,  and  when  freezing  may  be  ex- 
pected each  night  or  may  continue  for  several  days. 
It  is  quite  necessary  to  secure  an  interpretation  of  the 
specifications  that  will  make  possible  the  enforcement 
of  all  measures  to  protect  the  concrete  from  injury. 

Concrete  pavement  construction  should  not  be  ad- 
vocated during  the  fall  when  temperatures  are  vari- 
able, and  under  no  cases  when  the  prevailing  tempera- 
ture is  around  35  degs.,  with  the  exception  that  if 
materials  are  heated  it  would  be  permissible  to  lay  a 
short  strip  or  section  to  complete  a  certain  contract. 
Another  objection  to  continue  concrete  paving  under 


the  conditions  described,  is  the  uncertain  and  variable 
increase  in  cost  involved  to  thoroughly  safeguard  the 
work.  Yet  the  possible  increase  in  cost,  especially 
where  only  a  small  section  of  a  contract  remains  to  be 
completed,  would  be  less  than  the  loss  that  would  l)e 
suffered  if,  through  neglect  of  proper  precautions,  the 
contractor  could  not  collect  on  the  work  done  or  had 
to  tear  out  and  replace  imperfect  work. 

Effect  of  Freezing 

Freezing  of  freshly  placed  concrete  will  eventually 
cause  a  surface  scaling  that  will  render  the  work  un- 
sightly even  though  doing  no  greater  damage ;  but 
there  is  alwaj's  the  possibility  that  strength  also  will 
be  impaired.  No  attempt  should  be  made  to  control 
the  freezing  point  of  the  concrete  by  introducing  salt 
or  chloride  of  lime  into  the  mixing  water.  This  does 
not  accomplish  the  desired  end,  which  is  to  hasten 
hardening  under  favorable  conditions  rather  than  to 
lower  the  freezing  point  of  the  concrete.  In  no  case 
should  concrete  be  deposited  upon  a-  subgrade  con- 
taining any  frost. 

Sometimes  where  there  is  a  boiler  plant  on  the  job 
and  it  is  possible  to  obtain  a  supply,  steam  may  be 
turned  in  between  the  pavement  surface  and  canvas 
covering  thus  maintaining  warmth  and  moisture,  con- 
sequently contributing  to  the  progress  of  hardening. 
With  a  watchman  on  the  job,  such  protection  can  be 
kept  constant  during  the  night. 

Finally,  it  should  be  remembered  that  concrete 
gains  strength  more  slowly  during  protracted  spells 
of  low  temperatures  than  under  summer  conditions. 
Concrete  pavements  must  be  closed  to  traffic  for  a 
longer  period  of  time  when  the  concrete  has  been  de- 
posited during  cool  days  than  is  necessary  during 
favorable  weather  conditions.  Sometimes,  however, 
there  is  considerable  pressure  brought  to  bear  ta  have 
a  road  thrown  open  to  traffic,  especially  in  the  case 
<if  a  much  traveled  highway  or  main  thoroughfare 
which  when  out  of  commission  causes  considerable 
inconvenience.  It  may  be  possible,  after  having  kept 
traffic  from  the  road  for  thirty  days,  to  cover  the 
concrete  with  three  or  four  inches  of  straw  or  similar 
cushioning  material,  then  apply  a  layer  of  several 
inches  of  soil  so  the  abrasion  and  shocks  of  traffic  will 
not  be  communicated  to  the  pavement.  This  treat- 
ment, however,  cannot  be  counted  upon  to  eliminate 
the  possibility  of  injury  likely  to  result  from  dense 
traffic  and  from  heavy  loads.  Under  such  conditions 
there  is  considerable  liability  that  the  pavement  will 
crack,  not  having  developed  its  full  strength.  Open- 
ing concrete  roads  to  traffic  too  soon  has  been  identified 
as  the  cause  of  occasional  failure,  and,  during  the  un- 
favorable conditions  of  fall,  concrete  cannot  be  ex- 
pected to  gather  strength  very  rapidly,  hence  all  de- 
sirable ijrecautions  should  be  selected  and  exercised  to 
the  utmost. 


Well  Done  Saskatchewan ! 

During  September,  October,  and  No- 
vember more  than  one  hundred  and  thirty 
million  bushels  of  grain  were  shipped  from 
the  single  province  of  Saskatchewan,  with 
plenty  more  to  follow.  Looks  like  good 
bank  accounts  for  that  province  for  some 
time  to  come — and  a  full  dinner-pail  for  the 
Empire. 


JecMnber  8,  1915 


P 

^m        Simple  Concrete  Step  Construction 

Steps  arc  not  only  subject  to  hard  usage,  but  when 
constructed  of  wood  with  the  lower  part  in  contact 

■  with  the  {ground  and  subject  to  alternate  wettinjf  and 
drying,  decay  is  very  rapid,  making  them  unsafe  and 
dangerous.  Steps  at  the  rear  or  kitchen  entrance  of 
the  house  encounter  especially  hard  usage,  but  it  is 
a  very  easy  matter  to  have  them  durable  and  safe  by 
constructing  them  of  concrete.  A  simple  method  of 
doing  this  is  shown  in  the  accompanying  drawing. 
The  three  forms  consist  merely  of  that  many  boxes 
open  at  top  and  bottom  and  also  at  the  end  adjoining 
the  door-sill. 

A  rise  of  8  inches  and  a  tread  of  10  inches  will  be 
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Simple  Forms  for  Constructing  Concrete  Steps. 

found  convenient.  For  this  reason  the  height  of  each 
box  should  be  8  inches,  since  every  box  will  form  a 
step.  All  of  the  boxes  should  be  of  the  same  width, 
but  each  one  is  10  inches  shorter  than  the  one  beneath 
it,  thus  forming  the  treat  of  the  step.  If  the  steps  are 
few  in  number  and  not  too  wide,  1-inch  boards  will 
be  stiff  enough  to  hold  the  concrete  without  bulging, 
but  if  there  is  any  doubt  about  this  it  is  better  to  use 
2-inch  plank.  The  concrete  for  the  steps  should  be 
mixed  in  the  proportion  of  1  bag  of  Portland  cement 
to  2y2  cubic  feet  of  clean  coarse  sand  to  4  cubic  feet 
of  crushed  rock  or  pebbles.  The  earth  beneath  the 
steps  should  be  excavated  to  a  depth  of  6  inches  be- 
low the  surface,  the  excavation  being  the  exact  size 
of  the  bottom  of  the  steps.  Make  sure  that  the  earth 
is  level  and  compact  at  the  bottom  of  the  excavation. 
Place  the  largest  box  in  position  around  the  edge  of 
the  excavation,  staking  it  in  place  at  two  or  three 
points  to  prevent  shifting.  Level  the  first  box  very 
carefully  by  means  of  a  carpenter's  spirit  le\-el.  The 
concrete,  mixed  rather  dry,  should  be  deposited  in 
the  box  and  thoroughly  tamped  and  compacted  until 
moistiu-e  rises  to  the  surface.  Work  or  spade  the  con- 
crete thoroughly  along  the  sides  of  the  forms  so  as 
to  produce  a  smooth  surface.  At  the  front  end  of 
the  box,  where  the  concrete  becomes  the  tread,  tho 
surface  of  the  concrete  is  carefully  levelled  off  and 
smoothed  with  a  trowel  for  a  distance  of  about  twelve 
inches  from  the  outer  edge.  Immediately  after  this 
is  done  the  second  and  smaller  box  is  placed  on  top 
of  the  first  one,  being  fastened  thereto  by  a  few  nails 
through  the  upright  cleats  shown  in  the  drawing.  The 
nails  must  not  be  .so  long  as  to  project  through  the 
forms  and  into  the  concrete.  Fill  the  second  box  with 
concrete  immediately,  being  careful  that  no  dirt  or 
other  foreign  matter  falls  or  collects  on  the  surface 
of  the  first  batch  of  concrete,  as  this  would  prevent 


a  good  bond  between  the  two  layers.  Finish  this  step 
or  slab  in  exactly  the  same  manner  as  described  for 
the  first  step.  The  last  or  third  step  is  constructed  in 
exactly  the  same  manner  as  those  previously  described. 
The  brace  between  the  two  back  cleats  is  for  the 
purpose  of  preventing  the  boards  from  spreading  at 
the  side  next  to  the  wall.  The  outer  surface  of  the  top 
step  is  carefully  levelled  off  with  a  straight-edge  and 
finished  by  troweling  to  a  smooth  surface.  Excessive 
troweling,  however,  must  be  avoided. 


A  Novel    Industrial  Advertisement 

Though  we  hear  much  at  the  present  time  of  two 
very  important  factors  in  the  successful  operation  of 
every  industrial  concern,  viz.,  good  advertising  and 
good  fire  protection,  to  a  Canadian  concern  belongs 
the  credit  of  combining  the  two  in  a  very  effective 
manner. 

Wishing  to  install  a  thoroughly  first  class  source 
of  water  supply  for  their  plant  in  Toronto,  Ontario, 
the  City  Dairy  Company  of  Toronto  conceived  the 
unique  idea  of  building  a  large  symbol  of  their  busi- 
ness to  serve  this  purpose.  The  "Milk  Mottle"  tank 
shown  has  recently  been  completed  by  the  Canadian 
Chicago  Bridge  &  Iron  Works  of  Bridgeburg,  Ontario 
and  Chicago,  Illinois,  who  make  a  specialty  of  build- 


"  Milk  Bottle  "  Water  tank.— City  Dairy  Cooipany,  Toronto. 

ing  Steel  tanks  for  water  and  oil  storage.  The  tank 
shown  has  a  capacity  of  25.000  gallons,  is  13  ft.  in 
diameter.  35  ft.  9  in.  high  and  is  elevated  with  its 
bottom  70  ft.  above  the  ground. 

The  purchasers  have  expressed  their  complete  sat- 
isfaction with  the  work  in  every  sense.  In  the  matter 
of  outline,  relative  proportions  and  absolute  tightness, 
it  resembles  very  closely  the  standard  quart  milk 
bottle,  which  was  used  as  a  model  by  the  designers. 
In  all  probability  there  will  be  considerable  develop- 
ment in  this  new  phase  of  the  advertising  and  fire 
protection  situation,  or  rather  in  this  particular  com- 
bination of  the  two.  With  the  adoption  of  this  idea 
by  other  industrial  concerns,  we  may  yet  see  novel 
shapes  to  which  the  water  tank  of  old  will  lend  itself. 
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The  Increasing  Use  of  Wood  Blocks 

for   street   pavements — Experience   shows   long  life   and 
low  maintenance  — Canadian   woods   better  and  cheaper 


RAPID  strides  in  the  use  of  wood  blocks  for 
street  paving  have  been  made  within  recent 
years  in  the  large  cities  of  Europe  and  the 
United  Statfes.  The  same  is  true  to  an  appre- 
ciable extent  in  Canada,  and  there  are  indications  that 
the  use  of  this  kind  of  pavement  will  become  increas- 
ingly popular.  Canadian  woods  appear  to  be  perfectly 
suitable  for  this  class  of  pavement,  especially  the 
Canadian  red  pine. 

Some  of  the  more  recent  installations  in  Canada 
are  illustrated  herewith.  Fig.  1  represents  a  creosoted 
wood  block  pavement  on  Terauley  Street,  Toronto, 
recently  installed.  Fig.  2  is  a  similar  pavement  on 
Bloor  Street,  Toronto.  Fig.  3  is  a  portion  of  King 
Street,  Hamilton,  Ont. 

The  data  given  in  Table  I.  indicates  that  within 
the  last  two  or  three  years  our  engineers  and  muni- 
cipalities have  been  paying  greater  at- 
tention to  this  class  of  pavement. 


needed  beyond  the  noise  and  racket  of  heavy  traffic 
on  such  pavements. 

(6)  All  the  great  "show"  thoroughfares  of  Europe 
and  America  are  paved  with  wood  block,  not  only  be- 
cause of  the  attractive  appearance  of  such  pavement, 
but  because  of  the  noiselessness.  In  Paris,  for  in- 
stance, we  find  the  Champs  Elysees,  Place  de  la  Con- 
corde, Rue  de  Rivoli,  Rue  de  la  Paix,  Place  de  I'Opera, 
Boulevard  Haussman,  etc.,  paved  with  wood  block. 

(7)  In  London,  wood  pavements  are  almost  every- 
where in  evidence  on  the  main  thoroughfares,  such  as 
the  Strand,  Oxford  Street,  King  William  Street,  Queen 
Victoria  Street,  and  the  long,  efficient  service  rendered 
by  these  pavements  has  confirmed  the  belief  that  creo- 
soted wood  block  paving  is  the  most  durable  of  all 
pavements,  and  certainly  the  quietest. 

(8)  Asphalt  cannot  be  laid  satisfactorily  close  up 


Table  I. 

In  Use 
1900  to  1913 
Miles 
Hamilton    . .     . .       3 

Toronto 8.77 

Ottawa 41 

Vancouver  . .    .  .22.3 

Berlin 

Peterboro    

Sherbrooke 

Welland    


Laid  In 


1913 
Yards 
44,473 
25,783 

2,040 
10,587 


1914 

Yards 

20,000 

30,900 

32,000 

27,268 

11,900 

4,000 

9,000 

6,380 


Some  of  the  advantages  advanced 
by  advocates  of  block  paving  in  pre- 
ference to  other  types  are  the  follow- 
ing :— 

(1)  Wood  blocks  have  all  the 
smoothness  of  asphalt  without  any  of 
the  holes  and  depressions  in  the  sur- 
face. On  a  wet  day,  asphalt  collects 
and  holds  pools  of  slush.  A  well  laid 
creosoted  wood  block  pavement  never 
develops  these  depressions. 

(2)  Water  settling  in  depressions  in 
asphalt  rots  the  asphalt  gradually  and 
the  hole  grows  worse.  Creosoted  block, 
having  been  waterproofed,  is  not  similarly  affected. 

(3)  The  effect  of  the  heaviest  traffic  on  creosoted 
wood  block  is  to  compress  the  wood,  possibly  one- 
eighth  of  an  inch,  into  an  even  tougher,  stronger  sur- 
face. There  is  almost  no  wear  at  all,  consequently 
any  dust  to  be  found  upon  a  wood  pavement  comes 
from  outside  sources.  The  wood,  of  itself,  creates  no 
dust.  The  method  of  laying  obviates  brooming  or 
splitting. 

(4)  There  is  no  creeping  and  rolling  as  is  the  case 
with  asphalt,  consequently  the  contour  of  the  wood 
pavement  remains  imchanged  and  perfect. 

(5)  Any  brilliant  pavement,  such  as  brick  or  stone, 
granite,  or  Belgian  block  pulverizes  and  grinds  under 
traffic.  Stone  blocks,  for  instance,  though  specially 
roughened  when  new,  soon  wear  smooth  and  then 
become  rounded.     No  further  evidence  of  this  fact  is 


Fig.  1.— Creosoted  wood  block  paving  on  Terauley  street,  Toronto 


to  street  car  rails  for  two  reasons.  First,  the  vibration 
of  passing  cars  breaks  and  turns  up  the  edges  of  the 
asphalt.  Second,  in  the  small  crevices  so  formed, 
wagon  wheels  grind  down  and  make  the  ruts  wide 
and  deep.  Wood  blocks  can  be,  and  are,  laid  right 
close  up  to  the  tracks  and  give  good  service  in  this 
position. 

Asphalt,  in  summer  time,  softens  very  considerably, 
as  is  evidenced  by  the  surface  being  very  easily  in- 
dented with  the  wheels  of  heavy  traffic  and  with  the 
horses'  hoofs,  and  instead  of  offering  low  tractive 
resistance,  it  "pulls."  This  was  proven  in  the  series 
of  tests  conducted  a  few  years  ago  by  the  Works 
Department  of  the  City  of  Toronto. 

The  following  extract  is  from  a  report  made  by 
Dow  &  Smith,  of  Boston,  consulting,  inspecting,  and 
testing  experts  on  pavements : 
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Fig.  2.— Creosoted  wood  block  paving  on  Bloor  street,  Toronto 

"Probably  the  oldest  pavements  in  this  country 
laid  with  creosoted  wood  blocks  of  the  type  now  in 
use,  are  in  Boston,  on  Tremont  and  Boylston  Streets, 
which  have  recently  been  inspected  with  the  follow- 
ing results.     Both  these  streets  were  laid  in  1900. 

"Tremont  Street,  which  carries  a  heavy  traffic,  was 
divided  in  half  longitudinally,  one  side  being  laid  with 
sheet  asphalt,  and  the  other,  concurrently,  with  creo- 
soted pine  blocks,  both  halves  being  thus  stibjected 
to  the  same  traffic. 

"The  half  of  the  street  paved  with  asphalt  has  had 
extensive  repairs,  and  is  at  present  in  bad  condition, 
numerous  holes  having  developed.    The  pavement  was 
originally  laid  three  inches  thick,  composed  of  one- 
and-one-half  inches  of  binder,  and  one- 
and-one-half  inches  of  wearing  surface, 
and  the  wearing  surface  is  worn  down 
in  many  places  to  less  than  one-half 
inch  in  thickness. 

"A  straight  edge  laid  upon  the  wood 
blocks  where  they  adjoin  the  asphalt, 
both  having  been  laid  originally  to  the 
same  grade,  shows  a  difference  in  level 
of  approximately  three-quarters  of  an 
inch,  proving  that  the  asphalt  has 
worn  down  that  much. 

"This  difference  added  to  the  aver- 
age thickness  of  the  remaining  asphalt 
pavement  wcntld  show  that  the  wear  of 
the  blocks  has  been  practically  nil.  The 
condition  of  the  blocks  themselves 
confirms  this'  as  even  where  the  pave- 
ment is  i)ractically  grooved  by  separ- 
ating the  blocks,  the  tops  of  the  blocks 
show  no  brooming  whatever. 

"To  all  appearances,  these  wood 
blocks  in  Boston,  although  subjected 
to  severe  traffic  for  the  past  nine  years, 
are  practically  as  good  as  the  day  they 
were  put  down.  There  has  been  no 
maintenance  cost  whatever  during  the  Fig.  3.. 


nine  years  the  pavement  has  been  in 
place. 

"The  asphalt,  on  the  other  hand,  has 
been  repaired  to  an  extent  involving 
the  replacement  of  from  twenty-five 
to  fifty  per  cent,  of  the  original  area 
of  the  jjavement,  which  is  what  would 
normally  be  expected  under  the  pre- 
vailing traffic  conditions  with  an  as- 
phalt pavement  laid  in  accordance  with 
the  best  modern  practice." 

That  the  experience  of  other  large 
cities  on  this  continent  is  similar  to 
Boston  is  shown  hv  the  frjllowing 
table  (Table  II.). 

In  connection  with  the  ijcst  wckkI  to 
use  for  block  pavements,  the  Canada 
Lumberman,  in  a  recent  issue,  points 
to  the  advantages  of  the  Canadian  red 
j^nS  pine,  which,  it  states,  should  be  used 
,^HB  exclusively  in  Canada.  One  reason 
^^H  given  is  that  the  cost  of  this  wood  is 
^  lower  than  United  States  woods  can 
be  laid  down  for  in  Canada,  and  anr 
other  reason  is  that  the  experience  in 
England,  according  to  Mr.  H.  R.  Mac- 
Millan,  special  trade  commissioner 
sent  to  England  by  our  Department  of  Trade  and 
Commerce  during  the  present  j'ear,  is  to  the  effect 
that  the  wood  that  is  found  to  give  greatest  sat- 
isfaction in  Great  Britain  is  a  Swedish  and  Russian 
red  wood,  which  is  closely  analogous  to  the  Canadian 
red  pine.  This  report  also  states  that  Canadian  spruce 
laid  on  the  north  side  of  Trafalgar  Square,  London, 
twelve  years  ago,  with  an  eight-pound  treatment  of 
creosote,  is  still  in  excellent  condition.  The  Canada 
Lumberman  also  states  that  the  Forestry  Branch  of 
the  Department  of  the  Interior  at  Ottawa  have  issued 
a  bulletin  dealing  with  treated  w<x)d  block  pavements, 
and  are  at  present  engaged  in  making  further  in- 
investigations.    This  subject  is  of  considerable  interest 


-Creosoted  wood  l>lock  paving  on  King  street,  Hamiltoo.  Ont. 
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to  city  and  town  engineers  at  the  present  moment,  Greater  New  York  City  has  laid  since  1902 1,635,849 

when  the  question  of  better  roads  is  receiving  such  No  repair  bills  to  date. 

close  attention.    The  qviestion  of  lower  maintenance  is  Chicago  has  laid  since  1902 1,567,027 

one  of  the  most  important  features  of  the  discussion.  No  repair  bills  to  date. 

Table  II.  Minneapolis  has  laid  since  1903 1,232,814 

Square  yards  of  No  repair  bills  to  date. 

Creosoted  Wood  Block  San  Francisco  Dock  Department  has  laid  since  1907       198,327 

Toronto  has  laid  since  1909  .  . 122,000  ^^  ^^p^;^  ^i,,^  ^^  ^^^^ 

No  repair  bills  to  date.  ,        ,   .  ,     . 

Hamilton  has  laid  since  1907 385,000  Boston  has  laid  smcc  1900 567,982 

No  repair  bills  to  date.  No  repair  bills  to  date. 


Electro-Thermal  Smelting  of  Iron  Ore 


The  Department  of  Mines  of  Canada  have  just  is- 
sued a  report  on  the  electro-thermic  smelting  of  iron 
ores  in  Sweden,  prepared  by  Alfred  Stanfield,  D.Sc. 
Dr.  Stanfield  visited  Sweden  during  June  and  July 
of  1914  for  the  purpose  of  inspecting  the  principal 
smelting  plants,  and  met  many  engineers  and  other 
men  well  informed  in  regard  to  electric  iron  smelting. 

Dr.  Stanfield's  report  states  that  there  are  two  main 
types  of  electric  furnaces  for  smelting  iron  ores : — - 

(1)  The  Elektrometall  furnace,  in  which  the  ore  is 
preheated  and  partially  reduced  in  a  shaft  before  it 
reaches  the  smelting  chamber;  the  heating  of  the  ore 
in  the  shaft  and  the  chemical  reduction  of  the  iron 
in  the  ore  are  materially  assisted  by  the  circulation  of 
the  furnace  gas. 

(2)  Furnaces  of  the  Helfenstein,  Californian  and 
Tinfos  type,  in  which  there  is  no  provision  for  pre- 
heating the  ore.  Any  shafts  employed  are  merely 
for  the  purpose  of  introducing  the  ore  charge  con- 
veniently, and  the  main  object  of  the  design  is  to 
obtain  a  large  and  substantial  furnace  for  smelting 
iron  ores  electrically. 

In  Sweden  the  first  type  of  furnace  has  been  largely 
used,  and  is  in  regular  commercial  operation,  but  ex- 
periments are  now  being  made  with  a  modified  Hel- 
fenstein furnace.  In  Norway  the  Tinfos  furnace  is  in 
operation  on  a  moderate  scale. 

The  Elektrometall  Furnace 

The  report  does  not  contain  a  minute  description 
of  this  furnace,  which  has  been  described  by  various 
writers.  .The  crucible  is  circular  and  provided  with 
one  tapping  hole  from  which  both  the  slag  and  the 
metal  are  withdrawn.  The  metal  and  slag  are  sep- 
arated by  a  dam  as  they  flow,  the  metal  being  cast  into 
pigs  or  taken  in  a  ladle  to  the  Bessemer  converter  or 
the  open-hearth  furnace.  The  crucible  is  lined  with 
fire-brick,  and  not,  as  in  the  earlier  furnaces,  with  mag- 
nesite.  The  stack  of  the  furnace  is  constructed  in  a 
steel  shell  and  is  supported  on  steel  beams  independ- 
ent of  the  crucible. 

The  electrodes  are  circular,  about  two  feet  in  diam- 
eter, and  four  or  five  feet  long.  The  electrode  holders 
consist  of  two  inclined  guides  between  which  the 
electrodes  lie  supported  by  guide  rollers.  At  the  bot- 
tom of  these  guides  is  a  water-cooled  collar,  supported 
from  above  and  packed  around  the  electrodes  with 
asbestos  supplied  with  three-phase  current  from  three 
transformers.  The  electrodes  do  not  as  a  rule  need 
attention  oftener  than  once  in  two  or  three  days.  The 
circulation  of  the  furnace  gas  is  an  important  feature 
in  this  type  of  furnace.  The  gas  is  withdrawn  from 
the  top  of  the  furnace,  passed  through  dust-catchers, 
and  then  through  pipes,  where  it  meets  a  water-spray. 
It  is  then  passed  through  a  centrifugal  fan,  also  sup- 


plied with  a  water-spray,  and  finally  through  a  drying 
chamber  for  the  removal  of  the  entangled  water. 

The  Helfenstein  Type 
The  best-known  example  is  the  furnace  built  by 
the  Noble  Electric  Steel  Company  at  Heroult,  Cali- 
fornia, U.S.A.  This  type  of  furnace  consists  of  a  large 
smelting  chamber,  usually  rectangular,  having  a  num- 
ber of  vertical  electrodes  which  enter  through  the  roof. 
The  ore  is  introduced  through  a  number  of  chutes, 
but,  as  already  noted,  no  attempt  is  made  to  preheat 
the  ore  before  it  enters  the  smelting  chamber.  The 
economy  obtained  by  the  large  shaft  and  efficient  gas 
circulation  of  the  Elektrometall  type  of  furnace  is  de- 
liberately abandoned  in  the  Helfenstein  type,  atten- 
tion being  centred  rather  on  the  provision  of  a  large 
and  substantial  smelting  chamber  in  which  the  smelt- 
ing* can  be  carried  out  rapidly  by  electric  energy.  The 
economy  of  this  type  of  furnace  increases  with  the 
amount  of  power  employed.  It  is  estimated  that  by 
building  a  furnace  to  use  12,000  h.p.  instead  of  4,000 
h.p.,  an  increase  in  economy  may  be  obtained' which 
will  offset  the  loss  due  to  the  absence  of  a  preheating 
stack. 

Electric  Iron  Smelting  in  Sweden 
Under  this  heading  the  report  states  that  the  elec- 
tric iron  smelting  industry  is  well  established  in 
Sweden,  that  five  furnaces  are  in  regular  commercial 
use,  and  that  at  least  three  more  are  in  course  of  erec- 
tion. The  Swedish  iron  industry  consists,  in  the  main, 
of  smelting  pure  Swedish  ores  with  charcoal  in  blast 
furnaces  of  very  moderate  dimensions  and  small  yield. 
For  this  reason  blast  furnaces  have  been  replaceable 
by  electric  furnaces,  which  in  Sweden  are  commerci- 
ally satisfactory.  It  is  noted,  however,  that  this  is  on 
account  of  the  small  size  of  the  furnace  used  in  Sweden, 
and  on  account  of  the  high-grade  quality  of  iron  ob- 
tainable readily  from  the  Swedish  ore. 

Electric  Iron  Smelting  in  Canada 
The  report  goes  on  to  discuss  the  possibilities  of 
smelting  iron  by  electricity  in  Canada.  It  is  pointed 
out  that  the  scale  on  which  ore  is  turned  out  from  the 
blast  furnaces  is  here  very  much  greater  than  in 
Sweden.  The  furnaces  are  larger,  and  the  quality  of 
iron  is  not  so  fine.  These  things  considered,  as  well 
as  certain  other  factors  which  add  to  the  high  cost 
of  production.  Dr.  Stanfield  is  of  the  opinion  that  "at 
the  present  there  is  no  evidence  to  show  that  electric 
iron  smelting  can  be  undertaken  on  a  large  scale  in 
competition  with  the  existing  blast  furnace  industry." 
If,  however,  a  purer  quality  of  iron  is  required,  the 
electric  furnace  appears  to  be  the  best,  and  almost 
only,  method  of  producing  it.  The  difficulty  is  with 
the  sulphur  contained  in  the  iron  ore. 
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Gold  Weather  Construction  Methods 


Used  in  erecting  Hotel  Traymore — Largest  hotel   resort  in    World 
constructed    between    December    and    April  —   Details    Described 

By  D.  L.  Kneedler  * 


I 


T 


lie  new  Hotel  Traymore  recently  completed 
at  Atlantic  City,  N.  J.,  is  the  largest  fireproof 
resort  hotel  in  the  world.  It  has  a  floor  area 
of  over  470,000  sq.  ft.  and  is  18  storeys  high, 
the  top  of  the  domes  being  238  feet  above  the  sidewalk. 
The  old  building  consisted  of  a  12-storey  reinforced 
concrete  tower  faced  with  terra  cotta  at  the  board 
walk  end  of  the  lot  and  a  low  frame  structure  in  the 
rear.  The  work  included  certain  changes  and  addi- 
tions to  the  existing  tower,  and  the  erection  of  an 
entire  new  building  on  the  site  of  the  old  frame  struc- 
ture, both  parts  of  the  work  being  done  at  the  same 
time.  While  the  liuildiiig  is  unusually  large  arid  com- 
])licated  in  detail,  the  more  remarkable  part  of  the  work 
is  the  speed  with  which  it  was  done,  considering  that 
it  was  carried  on  throughout  the  winter  without  stop- 
ping for  freezing  weather. 

The  site  was  cleared  and  ready  for  the  builders 
September  1,  1914,  and  the  hotel  was  opened  for  guests 
June  1,  1915. 

Practically  all  of  the  reinforced  concrete  work  was 
done  between  December  24,  1914,  and  April  24,  1915. 
This  involved  the  mixing  and  placing  of  over  18,000 
cubic  yards  of  concrete,  placing  over  1,500  tons  of  re- 
inforcing steel  and  over  1,200  tons  of  structural  steel; 
also  the  making,  erecting  and  removing  of  over  470,- 
000  square  feet  of  centering.  The  brick  work  and  the 
partitions  followed  the  concrete  work  as  fast  as  the 
forms  were  removed,  and  the  cinder  concrete  floor 
fill  and  concrete  floor  finish  followed  in  turn. 

The  centering  was  particularly  difficult  as  the  floors 


one  street  only,  which  is  not  only  narrow  but  is  blocked 
at  one  end  by  the  ocean  and  the  board  walk,  so  that 
there  was  little  room  to  store  materials  at  the  site. 
A  large  storage  yard  was  taken  adjoining  to  the  rail- 
road where  a  cement  shed  was  built,  and  where  the 
reinforcing  steel  and  structural  steel  were  stored  and 
sorted,  to  be  taken  to  the  site  as  required.  The  sand 
and  gravel  were  stored  in  large  bins  at  the  yard  and 
hauled  to  the  site  in  motor  trucks.  Being  in  bins  al- 
lowed this  material  to  be  loaded  very  quickly  by 
means  of  gates. 

General  Construction 

The  foundations  are  of  reinforced  concrete  resting 
on  wood  piles.  The  entire  lot  was  first  graded  down 
to  about  four  feet  below  the  sidewalk  or  about  high 
water  line.  The  piles  were  then  placed  by  means  of 
a  water  jet,  a  follower  being  used  to  sink  them  to  the 
proper  elevation  to  receive  the  column  footings,  so 
that  after  all  the  piles  were  in  place,  the  entire  site 
appeared  clear,  none  of  the  piles  showing  above  grade. 
Each  footing  was  sheathed  separately  and  excavatc<l 
to  the  piles. 

The  entire  superstructure  is  of  reinforced  concrete 
and  structural  steel  fireproofed  with  concrete.     In  or- 


Fig.  I.—  Diagram  of  Mixing  Plant,  showing  provision  (or  heating. 


Fig.  2.-End  section  a<  Mixing  Ptant- 


were  not  typical,  but  with  the  exception  of  the  third 
to  the  seventh  sleeping  floors,  they  changed  at  every 
<Ioor,  requiring  the  forms  to  be  remade  entirely.  Over 
1,500,000  ft.  B.  M.  of  lumber  was  used  in  making  the 
forms.  The  curved  forms  for  the  domes  and  for  the 
l)rackcts  under  cantilevered  balconies  and  other  special 
work  were  made  in  a  planing  mill. 

The  building  occupies  the  entire  lot,  and  faces  on 

•  In  Ciimrcto  and  ("cniont  .\\!e. 


der  to  accommodate  the  structure  to  the  various  archi- 
tectural features,  all  kinds  of  concrete  construction 
were  used.  In  general  the  type  of  construction  is 
solid  slabs,  with  beams,  girders  and  columns  of  con- 
crete, but  where  large  flat  panels  were  required  in  the 
ceilings  the  combination  of  concrete  joists  and  terra 
cotta  tile  fillers  was  used.  Structural  steel  cores  were 
used  to  keep  down  the  size  of  heavily  loaded  col- 
unuis  and  structural  steel  girders  were  used,  where 
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girders  carried  heavy  concentrations,  due  to  offsets  in 
the  column  layout. 

All  the  floors  are  finished  in  concrete  over  a  2-inch 
cinder  concrete  fill,  and  after  the  reinforced  work  was 
well  advanced,  one  plant  was  used  for  this  work  only. 

Concrete  Plant 

There  were  two  mixing  plants  at  the  building,  the 
details  of  which  are  shown  in  Figs.  1  and  2.  The  mo- 
tor trucks  ran  up  an  incline  onto  a  plank  platform 
and  deposited  the  materials  through  iron  grates  in  the 
floor  into  hoppers,  from  which  they  were  raised  by 
bucket  conveyors  to  the  bins  over  the  mixer.  Directly 
beneath  the  bins  were  the  measuring  hoppers  loaded 
by  means  of  gates  as  shown,  and  directly  beneath  the 
measuring  hoppers  was  the  mixer,  1  cu.  yd.  capacity, 
driven  by  a  50  h.p.  electric  motor  which  also  operated 
the  hoist. 

The  hoppers  were  quickly  loaded  by  means  of  iron 
gates  in  the  bottoms  of  the  bins  and  as  they  were 
graduated   the   charge   was   accurately   measured.     In 


\W 


Fig.  3.— Method  used  to  hold  canvas  in  place. 

the  bottom  of  the  hopper  was  a  gate  held  shut  by  a 
spring  latch;  by  pulling  a  line  the  charge  was  de- 
posited in  the  mixer.  This  gate  was  counterbalanced 
so  that  when  the  hopper  was  empty  it  closed  itself. 
The  cement  was  put  in  from  the  platform  where  the 
hoppers  were  filled ;  the  water  barrel  was  also  on  this 
platform.  The  barrel  was  accurately  gauged  to  in- 
sure the  proper  quantity  of  water  for  each  batch. 

The  towers  for  raising  the  concrete  were  260  ft. 
high,  6  ft.  x  8  ft.  in  plan,  and  had  to  be  exceptionally 
well  braced  on  account  of  the  severe  storms  at  the 
sea  shore.  From  the  towers  the  concrete  was  spouted 
into  place  where  possible,  but  for  some  of  the  longer 
distances  on  the  upper  floors  it  was  spouted  as  far  as 
possible  into  a  storage  hopper  and  wheeled  the  rest 
of  the  way  in  buggies. 

Heating  and  Protecting  Concrete 

As  will  be  seen  by  a  study  of  Figs.  1  and  2,  the 
mixing  plant  was  designed  with  special  reference  to 
the  extreme  weather  conditions  under  which  the  work 
was  carried  out.  The  gravel  from  the  storage  yards 
was  dumped  on  the  platforms  and  at  once  carried  to 
the  covered  bins  by  bucket  elevators  which  were  them- 
selves housed  as  shown.     The  bins  were  lined  with 


steam  coils  on  all  sides,  insuring  a  steady  supply  of 
heated  aggregate.  A  steam  coil  is  also  used  in  the 
water  barrel.  It  will  be  noted,  too,  that  a  salamander 
is  located  under  the  mixer  to  prevent  loss  of  heat 
while  mixing.  (Canvas  was  used  to  protect  the  con- 
crete from  the  weather.) 

Fig.  3  shows  a  detail  of  the  method  by  which  the 
canvas  was  securely  held  in  place.  Each  storey  was 
entirely  enclosed  as  poured  and  salamanders  were 
kept  burning  below  each  floor ;  the  concrete  as  poured 
was  at  once  covered  with  a  heavy  layer  of  salt  hay, 
which  remained  till  the  concrete  was  thoroughly  set. 
Work  was  carried  on  continuously  day  and  night 
throughout  the  winter,  but  the  precautions  described 
were  effectual  and  no  frozen  concrete  resulted. 


Will  the  U.  S.  Still  Protest? 

Latest  figures  to  hand  regarding  United  States  foreign 
trade  for  the  year  ending  October  31  would  appear  to  dis- 
credit any  claims  that  the  commercial  operations  of  that 
country  are  being  interfered  with.  Indeed,  they  show  that 
the  European  war  has  been  a  very  decided  incentive  to  an 
increase  in  that  trade,  as  is  shown  in  the  following  figures, 
indicating  an  increase  in  exports  of  well  over  a  billion 
dollars: — 
Imports 1915        $1,691,748,013 

1914  1,880,414.501 

Exports     1915  3,318,634,636 

1914  2.140,847,829 

Increase  in   Exports 1,177,786,807 


New  Books 

Water  Power  Engineering  (2nd  edition) — by  Daniel  VV. 
Mead,  A.S.C.E.,  Professor  of  Hydraulics  and  Sanitary  En- 
gineering in  the  University  of  Wisconsin;  published  .by  the 
McGraw-Hill  Book  Company,  Inc.,  New  York;  price  $5  net. 
In  this  edition  the  author  has  endeavoured  to  bring  the 
text  into  accordance  with  the  best  modern  (1915)  practice 
relating  to  the  theory,  investigation,  and  development  of 
water  powers.  Various  changes,  additions,  and  rearrange- 
ments of  the  first  edition,  published  in  1908,  have  been  made 
in  order  to  treat  the  subject  more  fully  and  in  a  more 
logical  manner.  Almost  every  chapter  has  been  revised  and 
extended.  Two  systems  of  graphical  turbine  analysis,  pub- 
lished in  the  first  edition,  are  more  simply  and  completely 
dealt  with,  and  are  believed  to  be  of  considerable  value,  one 
or  other  having  been  adopted  by  turbine  manufacturers  and 
engineers  for  presenting  turbine  data.  Xo  attempt  has  been 
made  to  treat  in  detail  the  subject  of  turbine  design,  as  the 
work  is  intended,  not  for  the  turbine  designer,  but  for  the 
student  and  the  engineer  who  may  be  called  upon  to  select 
turbines  for  water  power  development.  The  book  also  deals 
with: — streams,  their  flow  measurements  and  power;  pond 
age  and  storage;  dams,  their  construction  and  relation  to 
power  stations;  the  design,  testing,  relation,  and  selection 
of  turbine  machinery;  and  the  financial  and  commercial  con 
siderations  of  water  power  projects.  The  book  is  well  illus 
trated;   840   pages:    size   approximately   6   by   9   ins. 


The  Pelton  Water  Wheel  Company  have  just  issued  a 
little  booklet  in  Spanish.  Portuguese,  and  English,  which  is 
intended  to  direct  the  attention  of  machinery  users  to  the 
possibility  of  Pelton  drive  for  every  class  of  apparatus; 
also  to  more  particularly  direct  the  attention  of  people  living 
in  remote  districts,  where  electrical  energy  is  not  available, 
to  the  possibility  of  using  a  small  stream  for  the  supply  of 
light,  heat,  and  power  through  the  medium  of  the  Pelton 
wheel. 


to 
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Why  should  Sir  Robert  Borden  consult  Sir  Wilfrid 
Liiurier  as  to  the  terms  on  which  his  government  can  pro- 
long-its  lease  of  life?  If  that  Government  has  been  doing 
its  duty  no  Opposition  could  bring  on  an  election  at  a  time 
like  this  without  courting  sure  defeat.  If  it  has  not  been 
doing  its  full  duty  then  Sir  Robert  should  make  his  ex- 
planations to  the  people  and  not  to  Sir  Wilfrid  Laurier. 


Compound  "profiteering"  is  the  latest  phase  of  money 
making  at  the  expense  of  the  Empire.  The  corporation  that 
secures  a  contract  that  shows  a  hundred  thousand  dollars 
profit  figures  that  it  means  dividends  on  another  million 
dollars  of  stock.  The  stock  is  issued,  unloaded  on  the  con- 
fiding public  and  the  $100,000  is  turned  into  a  million.  With 
the  proper  connections  and  an  clastic  conscience  much  may 
be  accomplislicd  in  those  circles  which  figure  that  it  is 
better  to  be  a   live  millionaire  than   a  dead   hero. 


Economy  as  a  road  to  wealth  has  been  preached  to  us 
fr(jni  our  youth  upwards  but  it  remained  for  Prof.  Wrong 
of  Toronto  University  to  advise  us  to  use  the  same  ma- 
terial in  building  a  road  to  victory.  The  learned  professor 
advises  us  to  buy  only  the  necessaries  of  life,  wear  our  old 
clothes  and  make  the  wife's  spring  bonnet  do  a  reappear- 
ance for  the  fall.  This  is  what  a  lot  of  our  people  did  in 
the  panic  that  followed  the  declaration  of  war.  Rich  men 
discharged  their  chauffeurs  and  drove  their  own  cars. 
Wealthy  women  cut  down  their  domestic  help  and  forgot 
to  patronize  the  milliner  and  dressmaker.  If  the  rich  didn't 
get  richer  the  poor  certainly  got  poorer  and  business  was 
at  a  standstill.  Fortunately  we  recovered  before  the  whole 
country  stagnated.  The  "business  as  usual"  motto  was 
printed  on  the  wall  and  stamped  on  the  door  mat.  .As  a 
result  the  Government  has  floated  a  war  loan  of  $30,000,000 
that  was  subscribed  in  a  single  day  and  business  in  nearly 
every  line  threatens  to  boom.  Economy  properly  applied 
is  a  grand  thing.  It  might  not  be  a  bad  idea  to  economize 
by  cutting  the  salaries  of  theorizing  college  professors,  who 
t.ilk  learned  nonsense. 


That  bulwark  of  Conservatism  and  sometime  mouthpiece 
of  tlie  Borden  Government,  the  Mail  and  Empire,  gets  staidly 
to  its  feet  to  remark: 

"In  Canada  we  know  only  too  well  that  most  makers 
of  iiuinitions  and  furnishers  of  other  war  supplies  to  the 
Canadian  and  Hritisli  governments  have  stri\en  to  get  large 
profits  out  of  their  contracts.  Mr.  David  Thomas,  Lloyd 
George's  representative  on  munitions,  who  was  in  Canada 
recently,  said  that  he  had  an  oflfer  froni  a  Hamilton  manu- 
facturer to  make  a  great  quantity  of  shells  at  cost.  This 
was  most  praiseworthy  and  in  striking  contrast  to  the  atti- 
tude of  the  general  run  of  'profiteers.'  " 

Of  course  you  cannot  expect  the  Mail  to  go  further  and 
tell    that    llu-    Hamilton    manufacturer's   oflfer   was   not    even 


considered  by  the  Shell  Committee.  Still  an  admisfion 
such  as  the  above  coming  from  a  Conservative  organ  should 
convince  Sir  Robert  Borden  that  the  mystery  surronndinfc 
the  shell  contracts  is  bringing  protests  from  the  stalwart* 
of  his  own  party.  If  the  Premier  was  not  quibblinic  when 
he  promised  a  searching  enquiry  into  all  war  expenditure* 
he  will  turn  his  official  investigator.  Sir  Charles  Davidson, 
loose  on  the  Shell  (iame  and  the  Purchasing  Committer. 
The  horse  and  horse  feed  scandals  have  been  keeping  him 
busy  too  long.  It  is  time  he  was  getting  after  the  larger 
game. 

*         •         * 

Subscription  lists  to  right  of  us,  tag  days  to  left  of  us 
— wherever  we  go.  We  are  reminded  that  the  present  war 
is  being  carried  on  as  a  charitable  institution  rather  than 
a  National  undertaking.  Why  should  it  be  left  to  the  char- 
itably inclined  to  support  the  families  of  soldiers  fighting 
the  country's  battles?  Why  should  it  be  necessary  to  pass 
the  hat  for  funds  to  aid  recruiting?  Why  should  it  be  left 
to  the  gererous  to  provide  funds  to  be  used  in  the  interests 
of  all?  The  government  should  accept  its  responsibilities 
rather  than  try  to  pass  them  on  to  the  shoulders  o{  others. 
The  government  has  just  as  much  right  to  provide  the  neces- 
sary money  to  secure  recruits  as  it  has  to  equip  those 
recruits  and  pay  them  after  they  are  equipped.  The  care 
of  the  families  of  those  recruits  is  just  as  much  a  govern- 
ment responsibility  as  the  payment  of  any  other  debt.  He 
who  cannot  fight  must  pay  his  share.  But  on  the  Govern- 
ment should  rest  the  responsibility  of  seeing  that  every 
man  sliould  pay  in  proportion  to  his  ability  and  the  stake  he 
has  in  the  country.  This  can  only  be  done  by  the  Govern- 
ment paying  all  bills  and  assessing  the  cost  fairly  on  all 
concerned.  The  present  haphazard  system  of  doing  things 
condemns  the  public-spirited  citizen  to  pay  not  only  his  own 
share  but  also  the  share  of  the  mean-spirited  money-grabber 
who  hoards  every  dollar  till  it  is  extracted  by  main  force. 
There  arc  wealthy  men  right  around  us  who  so  far  have  not 
contributed  a  dollar  for  patriotic  purposes.  They  never  will 
contribute  till  the  Government  takes  hold  and  tacks  their 
share  on  to  their  tax  bills. 

«         *         • 

The  new  Munitions  Board  has  been  announced  by  Mr. 
Hichens.  It  is  eminently  respectable  from  the  chairman. 
Mr.  J.  W.  Elavelle,  to  the  member  from  far  oflF  Victoria.  It 
is  directly  responsible  to  Lloyd  George  and  as  independent 
of  the  Canadian  Government  and  Canadian  politics  as  its 
members  see  fit  to  make  it..  Sir  Sam  Hughes  has  been 
placated  for  the  practical  obliteration  of  his  Shell  Committee 
l)y  being  made  honorary  chairman  of  the  new  body.  It 
would  be  nice  to  know  just  what  his  powers  and  duties  are. 
The  two  other  military  members  of  the  Shell  Committee. 
Brigadier  General  Bertram  and  Colonel  Carnegie,  have  also 
been  retained,  the  former  as  vice-chairman.  The  manufac- 
turing members  have  been  appointed  to  a  committee  on  raw 
materials.  Even  they  do  not  get  a  raw  deal  though  their 
new  positions  are  as  "honorary"  as  their  recently  acquired 
colonelcies. 

«         *         * 

So  we  have  the  new  Board  and  all  we  can  do  is  to  sit 
back  and  wait  to  see  how  it  will  act.  In  the  meantime  Sir 
Kobcrt  Borden  must  have  heaved  a  great  .sigh  of  relief  when 
Mr.  Hichens  pronounced  those  few  kind  words  that  served 
as  the  obituary  of  the  Shell  Committee.  For  each  day  brings 
forth  fresh  evidences  of  the  peculiar  brand  of  patriotism 
that  characterized  its  every  action.  We  now  hear  of  a  pub- 
lisher who  has  been  awarded  a  shell  contract.  That  he 
did  not  have  a  plant  when  the  contract  was  secured  appar- 
ently mattered  not.  Neither  was  it  of  any  consequence  that 
he  knew  not  the  first  rudiments  of  making  shells.     He  has 
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evidently  since  secured  at  least  a  site  for  his  shell  factory 
as  last  week  he  was  in  the  United  States  buying  machinery. 


We  are  also  told  of  a  certain  man  who  owned  a  wood- 
working plant  and  who  naturally  looked  for,  and  obtained, 
a  shell  box  order.  When  he  applied  for  a  further  contract 
he  was  informed  the  committee  were  just  out  of  shell  box 
orders  but  they  could  give  him  something  just  as  good. 
Wouldn't   he   take   a   shell   contract?     He   was   obliging  and 

took  it. 

*  *         « 

Now  don't  misunderstand  me  on  this  point.  I  am  not 
finding  fault  with  those  who  had  the  necessary  plant  and 
machinery  and  were  fortunate  to  secure  contracts.  What  I 
object  to  and  what  manufacturers  object  to  is  the  peddling 
out  of  contracts  to  middlemen  and  go-betweens  while  legiti- 
mate manufacturers  have  their  machine  shops  standing  idle. 
I  can  supply  Sir  Robert  Borden  with  a  list  of  machine 
factories  whose  owners  have  vainly  tried  to  secure  shell 
contracts.  I  can  show  him  where  men  are  now  offering  to 
sell  their  factories  to  the  fortunate  men  who  have  secured 

shell   contracts. 

*  *        * 

Fifteen  British  journals  have  refused  to  accept  Ford 
advertisements.  They  consider  the  Detroit  car  an  alien 
enemy  and  refuse  to  do  business  with  him.  But  up  to  the 
time  of  going  to  press  not  one  Canadian  paper  has  de- 
veloped any  symptoms  of  following  suit.  It  is  a  notorious 
fact  that  our  Canadian  newspapers,  with  few  exceptions,  fail 
to  recognize  that  they  are  under  any  obligation  to  their 
readers.  They  evidently  figure  that  they  give  him  a  cent's 
worth    of   news    for    his    copper.      Beyond    that   "the    public 

be  ."    The  feelings  of  the  advertisers  are  considered 

generally,  and  the  party  to  which  they  are  proud  to  belong, 
always.  In  other  words  their  advertising  columns  are  at  the 
service  of  mining  stock  speculators,  oil  company  promoters 
and  any  other  "bunk"  operators  who  have  money  to  spend. 
Similarly  their  editorial  columns  are  filled  with  party  eulogies 
and  counter-charges  against  the  opposing  party  that  are  cal- 
culated to  deceive  the  public  even  as  the  fraudulent  adver- 
tisers calculate  to  rob  it.  Is  it  any  wonder  that  the  public 
is  taking  the  press  even  as  its  proprietors  make  it?  A  news- 
paper was  once  a  public  institution.  It  was  a  friend  that 
called  at  the  home  each  morning  or  evening  to  discuss  the 
events  of  the  day  and  offer  friendly  advice  concerning  them. 
That  time  is  past.  A  newspaper  is  now  a  private  business 
venture.  It  has  but  one  object  and  that  is  to  make  money 
— or  to  serve  some  one  party  or  individual.  Of  course,  part 
of  its  money  making  equipment  is  a  certain  influence  with 
the  public.  The  latter,  however,  is  considered  less  of  a 
necessity  each  day  and  will  soon  be  considered  too  old- 
fashioned  for  the  modern  journal.  Of  course,  there  are 
exceptions — but    how    many    can   you    name? 


That  a  temperance  or  rather  a  prohibition  wave  is  sweep- 
ing over  Canada  no  one  will  attempt  to  deny.  It  gathers 
force  daily  and  it  is  only  an  indication  of  what  is  in  the 
air  that  one  political  party  has  an  outspoken  prohibition 
policy  while  the  other  is  feeling  its  way  with  an  anti-liquor 
license  board.  And  when  you  come  to  look  for  the  cause 
you  must  conclude  that  the  license  holder  has  himself  been 
the  strongest  prohibition  argument.  Of  course  there  are 
exceptions  but  just  about  enough  of  them  to  prove  the  rule. 
Nobody  believes  that  local  option  or  any  other  temperance 
legislation  will  stop  people  drinking.  The  Porcupine  mining 
district,  which  is  prohibited  territory,  is  notorious  for  its 
"blind  pigs."  Toronto  the  Good  with  its  limited  licenses 
is   known    to    have    scores   of   "speak-easys"   within    a    short 


radius  of  the  centre  of  the  city,  but  the  fact  of  the  matter 
is  that  the  great  majority  of  the  so-called  hotel-keepers  are 
in  the  business  for  revenue  only.  They  want  money  and 
ihey  want  it  quick.  Their  one  aim  is  to  get  the  last  dollar 
out  of  the  unfortunates  who  enter  their  doors.  Poor  ac- 
commodation and  bad  liquor  are  the  rule.  The  man  who 
has  money  can  buy  as  long  as  he  can  stand  up.  The  un- 
fortunate who  has  spent  his  all  is  thrown  out  into  the  street 
to  be  picked  up  by  the  police.  I  am  no  prohibition  advo- 
cate. I  believe  that  what  cannot  be  abolished  should  be 
controlled.  But  I  must  admit  that  the  class  of  men  now 
engaged  in  the  liquor  trade  are  not  a  credit  to  the  com- 
munity. If  prohibition  for  a  short  time  would  rid  the  hotel 
trade  of  these  people  it  might  be  a  blessing  in  disguise. 
Neither  are  the  manufacturers  and  wholesalers  deserving 
of  any  sympathy:  They  have  made  no  effort  to  improve  the 
conditions  that  are  responsible  for  the  results' that  are  bound 
to   come. 


The  United  States  is  not  only  gathering  in  all  the  muni- 
tion orders  in  sight  but  is  reaching  out  after  the  markets 
left  open  by  Germany's  exclusion  from  them.  France  too 
has  decided  that  it  will  not  always  be  war  time  and  that 
after  the  Germans  have  been  driven  back  across  the  Rhine 
the  rebuilding  of  her  industries  will  be  the  next  great  task. 
Even  now  she  has  a  "machinery  committee,"  in  the  United 
States  composed  of  representatives  of  French  agriculture, 
banking,  commerce  and  industry.  Each  member  is  an  expert 
in  his  line.  They  are  observing,  planning  and  inspecting. 
The  buying  will  come  after  the  war  and  it  is  estimated  that 
their  initial  orders  for  machinery  will  amount  to  a  billion 
dollars.  Maurice  Damour,  Secretary  of  the  Appropriations 
Committee  of  the  Chamber  of  Deputies,  who  heads  the  com- 
mittee, explains  its  objects  as  follows: 

"We  want  to  effect  a  general  modernization  in  all  French 
commercial,  industrial,  and  agricultural  lines.  With  our 
population  reduced  by  war  we  will  be  compelled  to  equip 
our  factories  with  modern  machinery.  The  money  that  we 
spent  in  Germany  for  that  purpose  will  be  spent  in  the 
United  States.  The  figure  of  $160,000,000  a  year  is  small 
compared  to  what  will  be  spent  in  the  future,  because  the 
machinery  of  northern  France  has  been  destroyed,  and  as 
the  Germans  withdraw  they  will  leave  little  that  can  be  used 
by  us.  We  shall  eventually  buy  every  kind  of  machinery, 
agricultural  implements,  tools,  hardware,  spinning  ma- 
chinery, and  mining  machinery.  In  return  we  want  the 
United  States  to  buy  the  manufactured  output  that  the 
United  States  formerly  bought  from  Germany,  our  toys,  for 
instance." 

"This  is  ample  evidence  that  America's  work  in  the  near 
future  is  to  rebuild  Europe.  By  America  I  do  not  mean 
the  United  States  but  the  North  American  continent,  of 
which  we,  so  humbly,  form  a  part.  What  share  is  Canada 
going  to  take  in  the  rebuilding?  What  steps  are  being  taCen 
to  ensure  her  a  reasonable  part  of  the  enormous  business 
that  is  bound  to  come  from  that  rebuilding?  Is  the  French 
Machinery  Committee  going  to  visit  us  or  is  it  to  be  allowed 
to  sail  for  home  under  the  impression  that  the  Dominion 
produces  good  soldiers  but  mighty  little  else?  Is  our  Min- 
ister of  Trade  and  Commerce  up  and  doing  or  simply  up 
and  orating?  Is  his  department  still  busy  producing  blue 
books  and  trade  reports  or  is  it  alive  to  the  fact  that  trade 
for  the  future  is  of  vastly  more  importance  than  reports  of 
the  past?  Our  business  at  present  may  be  war.  But  if 
France,  with  the  Huns  within  hailing  distance  of  Paris,  can 
still  work  out  the  future  of  her  commerce  surely  Canada  can 
spare  Sir  George  Foster  from  the  recruiting  platform  for 
long  enough  to  get  in  touch  with  the  French  Committee 
and   see   if  it  cannot  purchase  some  of   its  machinery  from 
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the  people  who  are  helping  to  drive  the  invader  out  of  its 
country. 

*         ♦         ♦ 

The  resignation  of  the  reverend  editor  of  The  Glolnf 
recalls  the  high  hopes  entertained  by  lovers  of  clean  politics 
when,  many  years  ago,  it  was  announced  that  Dr.  J.  A. 
Macdonald  would  henceforth  direct  the  destinies  of  one  of 
Canada's  most  prominent  dailies.  With  the  prestige  of  the 
"cloth,"  backed  by  one  of  tlie  most  powerful  religious  organ- 
izations in  the  world,  it  was  surely  not  too  much  to  expect 
that  Mr.  Macdonald  would  now  make  himself  heard  in  favor 
of  clean  government  and  in  defence  of  his  readers — the  public. 
The  "barnacles"  continue  to  "stick,"  however,  in  comfort, 
and  the  public  continue  to  be  duped  with  the  fox-farm 
and  oil-stock  advertisements — Just  like  the  other  big  dailies 
print.  It  was  a  splendid  harvest  that  lay  spread  before  him, 
and  an  efficient  organization  of  harvesters  was  at  his  dis- 
posal. That  he  neglected  to  reap  even  a  small  portion  will 
ever  remain  a  keen  disappointment  to  all  honest  electors. 

"SEARCHLIGHT" 


Letters  to  the  Editor 

The  F:ditor,  Windsor,  Ont.,  Nov.  22,  1915 

Contract  Record: 

In  reference  to  articles  recently  appearing  in  your  jour- 
nal on  "Planning  Work  Ahead  to  Insure  Winter  Activity," 
we  submit  the   following  on 

Manufacturing  Ahead  During  the  Entire  Winter 

Your  article  in  reference  to  planning  work  ahead  to 
insure  winter  activity  is  not  only  a  timely  one  but  most 
interesting  from  our  company's  viewpoint  also.  Not  only 
should  it  be  work  planned  ahead  but  actual  production  done 
ahead. 

As  manufacturers  of  concrete  block  machines  we  find 
that  those  who  contemplate  the  production  of  concrete  stone 
as  a  rule  wait  with  the  purchase  of  their  machinery  until 
the  spring  of  the  year,  and  by  taking  this  action  they  make 
a  most  serious  mistake. 

Building  contractors  having  been  practically  idle  dur- 
ing the  winter  are  naturally  anxious  to  get  into  the  business 
traces  in  the  early  spring,  and  as  quick  as  the  frost  is  out 
of  the  ground  and  the  sun's  rays  urge  to  activity  they  are 
ready  to  begin  building  operations.  Those  who  wish  to  use 
concrete  blocks,  instead  of  being  able  to  purchase  blocks 
that  have  been  made  during  the  winter  and  are  thus  well 
cured,  often  purchase  blocks  from  the  makers  who  have 
also  started  operations  in  the  spring,  and,  in  consequence, 
blocks  that  have  not  been  fully  cured  are  purchased  and  used. 

No  greater  mistake  than  this  could  be  made,  since  a 
well-made  block  should  at  least  have  its  proper  curing  period, 
and  until  blocks  are  only  sold  when  they  have  undergone 
this  proper  curing  period  they  will  not  become  a  standardized 
building   unit. 

Many  concrete  products  plants  are  shut  down  in  the 
fall  and  do  not  again  begin  operations  until  spring,  and 
such  are  making  even  a  greater  mistake  than  those  who 
first  start  a  new  plant  in  the  spring.  It  is  during  the  quiet 
building  period  that  concrete  stone  should  be  made,  and 
no  matter  how  severe  the  weather  the  plants  should  be  so 
arranged  that  work  should  never  cease  during  the  cold  or 
winter  period  but  instead  it  should  be  the  concrete  pro- 
ducts plant's  busiest  period  of  manufacture,  and  all  concrete 
products  made  during  the  winter  period  would  be  assured 
of   undergoing   their   proper    time    period   curing. 

This  is  so  strongly  recognized  in  the  United  States 
that  most  of  the  larger  plants  have  all  arrangements  made 
for  winter  work,  and  we  have  seen  plants  which  went  into 


the  spring  period  with  a  quarter  million  l*-in.  concrete  stone 
ready  for  delivery.  Most  plants  in  the  United  States  now 
cure  by  what  is  designated  as  low  pressure  steam  curing, 
there  being  practically  no  pressure  at  all  but  simply  the 
saturating  of  the  curing  chamber  with  a  moist  steam  that 
may  be  best  likened  to  a  wet  fog.  The  sooner  our  Can- 
adian plants  adopt  this  mode  of  curing:  and  manufacture 
their  products  during  the  winter  the  sooner  they  will  suc- 
ceed in  the  standardization  of  this  splendid  building  unit 
when  it  is  well  made  and  well  cured. 

We  therefore  claim   that   machinery  and   plant   installa- 
tion should  occur  in  the  fall  and  not  in  the  spring. 

We  also  claim  that  workmen  are  far  better  equipped  by 
nature  to  work  in  winter,  under  proper  housing  conditions, 
than  during  the  hot  summer  months,  which  are  so  enervat- 
ing. Many  a  day's  work  is  lost  in  the  work  of  producing 
blocks  in  the  summer  that  might  better  be  devoted  to  out- 
side work  of  whatever  kind,  including  the  laying  up  of  blocks 
by  the  very  workmen  who  were  kept  busy  in  making  these 
concrete  units  during  the  winter.  In  this  way  workmen 
arc  also  employed  during  the  entire  year,  which  also  means 
better  conditions  for  the  workmen  and  their  families. 
Yours  truly, 

IDEAL  CONCRETE  MACHINERY  CO..  LTD.. 
Per  M.  Wetzstein.  President 


Personal 

Mr.  Henderson  Mowat,  who  prior  to  City  Engineer  Mc- 
Arthur's  appointment  was  acting  engineer  for  the  city  of 
Guelph,  Ont.,  has  been  appointed  assistant  engineer  of  the 
Ottawa  division  of'the  Grand  Trunk  Railway  System.  Mr. 
Mowat   has   had   considerable   experience   in    railway   work. 

Mr.  F.  F.  Picard.  formerly  with  the  Indian  Government 
service,  but  latterly  with  the  Canadian  Marine  Departmenl 
at  Victoria,  B.C  ,  has  been  offered  the  position  of  engineer 
in  charge  of  workshops  with  the  British  forces  operating 
in  Mesopotamia.  Mr.  Picard,  who  is  a  mechanical  engineer 
of  wide  experience,  oflfered  his  services  to  the  Indian  Gov- 
ernment at  the  outbreak  of  the  war. 

Mr.  George  N.  Watson,  a  member  of  the  Engineer's 
Department  of  the  city  of  St.  Catharines.  Ont.,  has  left  fof 
Glasgow,  Scotland,  to  join  his  old  regiment,  the  famous 
.\rgyle  and  Sutherland  Highlanders,  and  go  with  them  to 
Ihe  front.  Mr.  Watson  holds  the  long  service  medal,  and 
has  been  a  member  of  the  National  Reserves  for  some 
years.  He  acted  as  superintendent  on  the  work  of  con- 
structing the  Ontario  Street  Viaduct  and  the  St.  Paul  Street 
Bridge.  St.   Catharines. 


Obituary 

Mr.  Charles  Winegarden.  head  shipper  for  the  VVaterous 
Engine  Works  Company,  of  Brantford,  Ont.,  died  suddenly 
of  heart  failure  on  November  30th.  He  had  been  in  the 
employ  of  the  company  for  many  years,  and  .was  highly 
esteemed.     He  was  only  35  years  of  age. 

Mr.  George  Goodwin,  who  a  few  years  ago  was  one 
of  the  country's  biggest  contractors,  is  dead,  at  the  age 
of  72.  He  was  said  at  the  time  to  have  lost  a  fortune  in 
the  contract  for  the  Victoria  Memorial  Museum  in  'Ottawa. 
The  cost  of  the  building  exceeded  the  estimates  by  a  tre- 
mendous figure,  but  he  carried  out  the  contract.  The  late 
Mr.  Goodwin  was  born  in  Dublin,  Ireland,  and  came  to 
Canada  when  a  child,  .\fter  leaving  college  he  entered  the 
contracting  and  building  business  with  his  uncle,  the  late 
James  Goodwin.  He  was  connected  with  the  construction 
of  railways,  canals,  locks,  and  public  buildings  of  all  kinds 
in  various  parts  of  Canada. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


ilackett  &  Fosbre.  contractors,  Verdun,  Que.,  have 
registered. 

New  brick  and  concrete  streets  in  IngersoU,  Ont.,  will 
cost  close  upon  fifty  thousand  dollars. 

At  South  Harwich,  Ont.,  fifteen  hundred  acres  of  marsh 
land  have  been  reclaimed  for  the  raising  of  crops. 

The  city  of  Chatham,  Ont.,  building  permits  for  the  first 
ten  months  of  the  year  exceed  in  value  those  for  the  corres- 
ponding period  of  last  year. 

Despite  general  slackness  in  the  building  trade,  on  Kee- 
watin  Avenue,  North  Toronto,  there  are  dwelling  houses 
now  in  the  course  of  erection. 

The  Great  Northern  Company  claim  to  have  expended 
more  than  two  and  one-half  millions  in  the  purchase  and 
reclamation  of  lands  at   False   Creek,   B.   C. 

The  Hamilton  Aero  Manufacturing  Company,  Limited, 
is  the  name  of  a  concern  recently  incorporated  at  Vancouver 
with  a  capital  stock  of  fifty  thousand  dollars. 

Frank  Burgess  has  registered  at  Montreal  under  the 
style  of  the  Burgess  Manufacturing  Company.  The  com- 
pany will   manufacture   floor   and   wall   covering. 

Practically  all  the  machinery  for  the  new  shell-making 
plant  of  the  Canadian  Malleable  Iron  Company,  Limited, 
Owen  Sound,  Ont.,  has  been  received  and  is  being  installed. 

Pumps  and  Power,  Limited,  is  the  name  of  a  company 
recently  incorporated  with  head  office  at  Vancouver.  B.  C, 
and  a  capital  stock  of  ten  thousand  dollars,  to  carry  on  a 
general   engineering  and   contracting   business. 

The  Steel  Company  of  Canada,' whose  largest  branch  is 
situated  in  Hamilton,  Ont.,  are  making  preparations  to  en- 
large their  plant  in  that  city;  the  capacity  of  the  plant  will 
be  increased  by  about  seven  thousand  tons  a  year. 

The  city  of  Montreal  expect  to  have  to  face  a  deficit 
of  $2,363,000  next  year,  the  estimated  expenditure  for  1916 
being  $14,363,000  and  the  estimated  revenue  $12,000,000.  Re- 
ductions, temporary  at  least,  are  being  made  in  the  salaries 
of  civic  employees. 

In  all  probability  Stanstead,  Que.,  will  be  the  scene  of 
a  considerable  amount  of  building  activity  in  the  coming 
spring.  It  is  expected  that  a  number  of  fine  residences,  a 
new  Roman  Catholic  church,  a  town  hall,  an  hotel,  and  some 
Ijusiness  blocks,  will  be   erected. 

The  new  Government  House  at  Toronto  is  practically 
ready  for  occupation.  Many  months  have  been  devoted  to 
the  building  and  equipping  of  this  important  establishment, 
which  will  henceforth  be  the  official  residence  and  home  of 
the  King's  representative  in  Ontario. 

The  Corbett  Foundry  &  Machinery  Company.  Limited, 
Owen  Sound,  Ont.,  have  installed  a  new  core  oven  and  a 
large  crane,  and  new  lathes  and  drills,  and  have  increased 
their  stafif  of  moulders  and  machinists,  to  enable  them  to 
till  an  order  for  shell-making  machinery. 

The  Canadian  Stamping  Company,  which  is  now  being 
organized,  has  taken  over  the  property  in  Ford  City  for- 
merly occupied  by  the  Steel  Products  Company,  and  is 
starting  to  manufacture  cartridges.  The  company  has  orders 
at  the  present  time  for  a  million  cartridges. 

Many  miles  of  sewers  are  being  constructed  in  the  west 
end  of  the  city  of  Toronto.  Four  different  contractors  have 
machinery   at   work,    and   the    total    cost   of    the    trunk    and 


branch  lines  is  about  two  million  dollars.  Several  miles  of 
asphalt  pavement  also   are   under   construction. 

Messrs.  Routly  &  Summers,  surveyors,  engineers,  and 
contractors,  of  Huntingdon,  Que.,  and  Haileybury,  Ont , 
have  obtained  two  very  substantial  road  contracts  in  New 
York  State.  One  is  for  4.79  miles  of  waterbound  macadam 
in  the  Akin-Johnstown  district,  and  the  other  is  for  5.34 
miles  in  the  Utica-Poland  district. 

During  the  past  season  Montreal  laid  over  40  miles  of 
pavement,  bringing  up  the  total  to  200  miles.  The  forty 
miles  is  the  largest  amount  laid  in  any  one  season,  and  its 
size  is  due  to  exceptionally  fine  weather  during  the  fall.  In 
1910  Montreal  had  only  70  miles  of  paved  streets.  This  year 
a  large  proportion   of   asphalt   has   been   used. 

The  Consolidated  Mining  &  Smelting  Company  at  Trail, 
B.  C,  is  rushing  to  completion  the  new  electrolj'tic  zinc 
reduction  plant  whose  output  for  a  definite  period  has  been 
ordered  by  the  Shell  Commission  for  use  in  the  manufac- 
ture of  munitions.  Power  will  be  obtained  from  the  West 
Kootenay   Light   &  Power   Plant  at   Bonnington   Falls. 

The  Brandon  Shell  Company,  Limited,  is  the  name  of 
a  new  private  company  organized  at  Toronto  to  take  over 
the  business  of  the  Brandon  Shell  Syndicate  and  to  manu- 
facture munitions  of  war.  The  capital  stock  of  the  com- 
pany is  one  hundred  thousand  dollars,  and  the  provisional 
directors  include  H.  W.  Shapley.  W.  B.  Milliken,  and  G. 
McLaughlin,  all  of  Toronto. 

The  Dominion  Paint  Works,  Limited.  Walkerville,  Ont., 
announce  that  they  have  put  their  entire  sales  operation 
under  the  direction  of  Mr.  E.  L.  Warner,  who  has  so  suc- 
cessfully operated  their  business  for  the  eastern  half  of  Can- 
ada. Mr.  Warner,  as  sales  manager,  will  locate  his  head 
office  in  the  Lumsden  Building,  Toronto.  Mr.  John  Grieve, 
who  has  been  in  charge  of  the  Montreal  office,  is  appointed 
eastern  representative. 

The  site  for  a  military  barracks  and  an  e.xtensi.ve  drill 
ground  in  the  municipality  of  South  Vancouver  has  been 
offered  to  the  Dominion  Government,  partly  free  of  cost, 
,  by  Reeve  Gold.  It  is  understood,  also,  that  the  owners  of 
a  local  quarry  have  offered  to  supply  free  of  cost  all  the 
building  stone  required,  and  that  a  Vancouver  architect  has 
volunteered  to  submit  plans  and  specifications  free  and  t  > 
supervise  the   erection  of  the   building  without  charge. 

The  annual  banquet  of  the  Manitoba  Good  Roads  Asso- 
ciation was  held  in  Winnipeg  on  the  23rd  ult.  Over  two 
hundred  and  fifty  prominent  public  men  interested  in  the 
building  up  of  good  roads  were  present,  and  a  number  of 
speeches  bearing  on  the  work,  and  also  breathing  of  patriot- 
ism, were  made.  Mr.  S.  R.  Henderson,  president  of  the 
Association,  presided.  A  fervid  patriotic  address  on  the  war 
situation  was  delivered  by  the  Hon.  Robert  Rogers,  Min- 
ister of  Public  Works.  Mr.  Rogers  spoke  of  the  necessity 
of  being  ready  with  the  future  development  of  the  country 
after  peace  is  declared,  but  urged  his  hearers  not  to  lose 
sfght  of  the  fact  that  they  must  continue  to  organize  new 
battalions  for  service  at  the  front  until  the  Kaiser's  attempt 
to  steal  our  liberties  had  been  frustrated  once  and  for  all. 
He  also  said  that  the  Government  should  take  the  lead  in 
making  preparations  for  the  time  when  immigrants  will 
again  stream  into  the  country.  We  could  double  our  popu- 
lation in  a  few  years'  time  after  the  war.  he  said,  if  we 
studied  the  situation  and  prepared  now.  Sir  Douglas  Cam- 
eron also  spoke  in  a  patriotic  vein,  dealing  chiefly  with  the 
might  of  Britain's  navy.  The  Hon.  Thomas  Johnson  out- 
lined the  proposed  policy  of  the  Government  in  regard  to 
the  workings  of  good  roads  districts  throughout  the  pro- 
vince, and  promised  the  financial  support  of  the  Provincial 
Government  to  any  good  roads  district  to  be  organized  in 
the  future. 
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Waterworks  Sewerage  and 
Roadways 

Alvinston,  Ont. 

The  Town  Council  are  consideriiiK  re- 
pairs and  extensions  to  a  number  of 
drains.     Clerk,  W.  J.  Weed. 

Bedford,  Que. 

Tin-  waterworks  system  is  being  con- 
structed by  day  labor.  The  engine  for 
pumping  and  fire-fighting  apparatus  are 
not  yet  ,  purchased.  Secretary  to  the 
Town  Council,  A.  T.  Gould. 

Blenheim,    Ont. 

riie  I'ere  Marquette  Railway  Com- 
pany, Detroit,  Mich.,  are  having  plans 
prepared  for  the  construction  of  a  water 
system.  Work  will  include  the  laying 
of  a  4-inch  pipe  to  the  lake.  Superin- 
tendent, J.   J.   Corcoran,   Detroit. 

Brockville,  Ont. 

The  Town  Council  have  decided  to  in- 
stall an  electric  sewage  pump  at  the 
Fair  Grounds  Military  Camp,  and  have 
left  the  matter  in  the  hands  of  Engineer 
George  Bryson. 

The  City  Council  have  decided  to  lay 
watermains  on  Cedar.  James,  Charles 
and  Pearl  Streets  by  day  labor.  En- 
gineer, G.   H.   Bryson. 

Glace  Bay,  N.  S. 

The  'I'own  Engineer,  A.  McKinnon,  is 
prei)aring  jilans  for  the  installation  of  a 
puiiipitig  unit,  estimated  to  cost  between 
$."..000  and  .$10,000.  He  is  desirous  of 
receiving  prices  and  other  information 
from  prospective  tenderers. 

Leamington,  Ont. 

Tlie  laying  of  a  concrete  pavement  on 
Mill  and  Russell  Streets  is  l)eing  con- 
sidered 1)v  the  Town  Council.  Clerk,  R. 
M.   Selkirk. 

New  Toronto,  Ont. 

The  \'illage  Council  are  considering 
the  establishment  of  a  meter  system  in 
connection  with  the  newly  completed 
waterworks  system.  Sui)erintendent. 
Hugh  Thomas. 

Sarnia,  Ont. 

Tlic  City  Council  will  submit  a  by-law 
at  the  January  elections  to  provide  for 
the  construction  of  extensions  to  the  wa- 
termains. .\pproxiniate  cost,  .fl2.000. 
Clerk,  James  D.  Stewart. 

Toronto.  Ont. 

Commissioner  of  Works  R.  C.  Harris 
has  recommended  the  following  work: 
— asphalt  pavements.  $05,700;  asphaltic 
concrete  pavements,  .$25,000;  brick  block 
pavements,  $::1.100;  rocmac  macadam 
pavements,  $(),700;  sidewalks' and  curb- 
ings.  .$H,700. 

The  Board  of  Control  will  receive 
tenders  until  December  21st  for  the  con- 
struction of  sewers  on  Cawthra  Avenue, 
Indian  Road,  Keele  Street  and  Wood- 
ville  .\vcnue.  Plans  at  office  of  the 
Works  Department,  City  Hall. 


CONTRACTS  AWARDED 

Port  Moody,  B.  C. 

The  general  contract  for  the  construc- 
tion of  a  waterworks  system  for  the 
Municipal  Council  has  been  let  to  the 
Robertson-Godson  Company  Ltd.,  572 
Beatty  Street,  Vancouver,  at  $37,050. 


Railroads,  Bridges  and  Wharves 

Armour  Township,  Ont. 

The  Grfcnd  Trunk  Railway  Company, 
Montreal,  have  been  authorized  to  con- 
struct a  siding  into  the  premises  of  the 
Magdnetawan  Tanning  &  Electric  Com- 
pany,  Ltd.,   District   of  Parry  Sound. 

Blenheim,  Ont. 

The  Pere  Marquette  Company.  De- 
troit, Mich.,  contemplate  the  double- 
tracking  of  the  line  between  Blenheim 
and  Wilkie.  Plans  will  be  prepared.  Su- 
perintendent, J.   J.   Corcoran,   Detroit 

Dunnville,  Ont. 

The  Toronto.  Hamilton  &  Buffalo 
Railway  Company.  Hamilton,  are  con- 
sidering the  construction  of  a  railway 
between  Dunnville  and  Port  Maitland. 
Engineer,  H.  L.  Latham. 

London,  Ont. 

The  work  required  in  the  placing  of 
a  cement  coping  and  handrail  on  the 
West  London  breakwater  will  be  done 
by  day  labor.     Engineer,  H.  A.  Brazier. 

Moncton,  N.B. 

The  contract  for  roofing  in  connec- 
tion with  the  .Aberdeen  School  now  in 
course  of  erection  has  been  let  to  the 
Standard  Paint  Company,  52  Victoria 
Square,   Montreal. 

Ottawa,  Ont. 

J.    R.    Booth    is   building   a   bridge   on 
Booth  Street,  and  is  purchasing  girders 
and   other   material   himself.     Steel   con- 
struction,  timber  flooring. 
ad  pub  buildings  awarded  

Peace  River  Crossing,  Alta. 

The  Edmonton.  Dunvegan  &  British 
Columbia  Railway  Company,  Edmonton, 
have  commenced  the  erection  of  a  trestle 
bridge  over  the   Xorth   Heart  River. 

Quebec,  Que. 

In  connection  with  the  theatre  which 
is  being  built  on  Fabrique  Street  for  the 
Quebec  Theatre  Company,  the  carpentry 
contract  has  been  let  to  E.  Paquet  & 
Company.  16  Couillard  Street. 

Ste.  Martine,  Que. 

Tenders  will  be  received  until  10  a.m.. 
December  15th.  by  N'.  Mallctte.  Secre- 
tary to  the  Municipal  Council,  for  the 
construction  of  two  concrete  abutments. 
Plans  and  specifications  at  office  of  the 
Secretary. 

Toronto.  Ont. 

The  Board  of  Control  have  decided  to 
submit  to  the  ratepayers  on  January  1st 
a  by-law  to  guarantee  debentures  to  the 
amount  of  $;i,000.000  as  the  city's  part 
of  the  Provincial  Hydro  Electric  Radial 
scheme. 


CONTRACTS  AWARDED 

Hammond,  Que. 

The  general  contract  for  the  erection 
of  a  bridge  for  the  Municipal  Council 
has  been  awarded  to  A.  Beauchesne, 
.Arthabaska.  and  the  contract  for  steel 
work  and  flooring  to  MacKinnon. 
Holmes  &  Company,  Ltd.,  Drummond 
Road.    Sherbrooke.      Approximate   cost, 

$4,000. 

Public  Buildings,  Churches 
and  Schools 

Elmvale.  Ont. 

Tenders  will  be  received  until  1  p.m.. 
December  20th.  by  VV.  J.  McGuire,  Elm- 
vale.  (Jnt..  for  the  erection  of  an  addi- 
tion to  the  school  for  the  Trustees  of 
School  Section  No.  5.  Flos.  Plans  and 
specifications  at  offices  of  the  .\rchitect. 
John  Wilson,  Collingwood,  the  Secre- 
tary, and  of  the  Contract  Record,  SS 
Charlotte  Street.  Toronto.  Brick  con- 
struction, concrete  foundation,  stone 
trim,  shingle,  felt  and  gravel  roofing. 

Farnham.  Que. 

Tenders  will  be  received  until  noon. 
December  10th.  by  G.  L.  Elmes,  Secre- 
tary to  the  Protestant  High  School 
Board,  for  the  erection  of  a  school 
I'lans  and  specifications  with  the  Secre- 
tary. 

Glace  Bay,  N.  S. 

The  School  Board  are  considering  the 
erection  of  an  addition  to  the  High 
School  at  an  approximate  cost  of  $5,000. 
Work  will  start  next  year.  Chairman. 
W.   E.   Spencer. 

Grey  County,  Ont. 

The  County  Council  have  decided  to 
call  for  new  tenders  on  the  erection  of 
an  addition  to  the  Registry  Office  Build- 
ing. Clerk,  F.  H.  Rutherford,  863  Sec- 
ond .Avenue,  Owen  Sound. 

Hamilton.  Ont. 

The  Hospital  Superintendent.  Dr. 
Langrill,  is  receiving  tenders  on  hospital 
supplies,  including  bedsteads,  lockers. 
Windsor  chairs,  operating  table,  kitchen 
utensils  and   chinaware. 

Sorel,  Que. 

The  proposed  building  at  George  and 
Prince  Streets  for  the  Convent  de  la 
Congregation  will  not  be  erected. 

St.  Catharines.  Ont. 

The  Congregation  of  Haynes  .\venue 
Presbyterian  Church  are  considering  the 
erection  of  a  hall.  Brick  construction, 
stone  foundation.  Estimated  cost.  $5,000. 

Thorold,  Ont. 

Tenders  are  being  received  by  C  E. 
Millar,  Secretary  to  the  Public  School 
Board,  on  the  supply  of  seats,  desks,  etc. 

CONTRACTS  AWARDED 

Bathurst,  N.  B. 

The  contract  for  alterations  and  addi- 
tions to  the  Post  OflSce  fittings  has  been 
let  by  the  Department  of  Public  Works, 
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Alexandria,  Ont. 

Ottawa,    to   the   J.   T.    Schcll    Company, 

Lachine.  Que. 

The  contract  for  roofing  in  connec- 
tion with  Fire  and  Police  Station  No.  2. 
now  in  course  of  erection  for  the  City 
Council,  has  been  let  to  J.  A.  Dubois. 
444  St.  Joseph  Street,  and  the  electrical 
work  to  E.  I.  Miller  Bros.,  24  Notre 
Dame   Street. 

Little  Current,  Ont. 

The  Town  Council  have  let  the  con- 
tract for  heating  and  ventilating  in  con- 
nection with  the  school  which  is  to  be 
erected  to  The  Farrell  Engineering 
Company,  Cassells  Street,  North  Hay,  at 
$3,015. 

Maisonneuve,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  Church 
of  St.  Jean  Baptistc  de  La  Salle,  now 
being  built: — supply  of  stone,  Damase 
Naud,  St.  Marc  des  Carrieres,  Que.; 
roofing,  M.  Chouinard.  751  Adam  Street; 
mill  work,  Z.  Corbeil  &  Frere,  3  Desjar- 
dins  Avenue;  electrical  work,  J.  A.  Gag- 
non,  7333  Notre  Dame  Street. 

Montreal,  Que. 

The  contract  for  plastering  in  connec- 
tion with  the  church  and  presbytery 
which  are  being  erected  on  Parthenais 
Street  for  the  Russian  Congregation  of 
St.  Casimir  has  been  awarded  to  H. 
Pepin,  218  Gauthier  Street,  and  the  elec- 
trical work  to  J.  Brien,  111!)  Mount 
Royal  Avenue  E. 

New  Westminster,  B.  C. 

The  contract  for  the  installation  of  a 
freight  elevator  at  the  Public  Building 
for  the  Department  of  Public  Works, 
Ottawa,  has  been  let  to  Sloane  &  Har- 
rison, Western  Trust  Building. 

Ottawa,  Ont. 

In  connection  with  the  monastery  in 
course  of  erection  for  the  Community  of 
the  Precious  Blood.  Echo  Drive,  the 
contract  for  floors,  partitions  and  furring 
has  been  awarded  to  the  Montreal  Terra 
Cotta  Company,  Ltd.,  42  St.  Sacrament 
Street,  Montreal.  Painting  by  day  la- 
bor.' 

Vancouver,  B.  C. 

The  Department  of  Public  Works,  Ot- 
tawa, have  let  the  contract  for  the  in- 
stallation of  fittings  at  Postal  Station  C. 
Fifteenth  Avenue  and  Main  Street,  to 
the  Berlin  Office  &  Fixture  Company, 
Ltd.,  34  Lancaster  Street  W.,  Berlin. 


Business  Buildings  and  Indus 
trial  Plants 

Aylmer,  Que. 

The  alterations  to  the  club  house  of 
the  Ottawa  Golf  Club  on  the  Aylmer 
Road  are  being  carried  out  by  day  labor 
under  supervision  of  A,  J.  Tomlinson,  92 
Florence  Street.  Ottawa. 

Hamilton,  Ont. 

Work  has  been  started  by  the  Proctor 
Gamble  Company,  Burlington  Street  E.. 
on  the  erection  of  an  addition  to  their 
factory.  A  contract  may  be  let  for  roof- 
ing.    Approximate  cost,  $7,000. 

The  Dominion  Steel  Castings  Com- 
pany, Depew  Street,  have  commenced 
alterations  to  their  premises,  estimated 
to  cost  $10,000. 

Haileybury,  Ont. 

The  Riordon  Pulj)  &  Paper  Company. 
Ltd.,   1    Beaver   Hall    Square.    Montreal, 


are  making  alterations  at  the  Foster  Saw 
Mill  on  the  Lake  Shore  Road,  which 
they  have  purchased.  Work  includes  the 
erection  of  a  wooden  trestle  500  feet 
long. 

Montreal.  Que. 

The  City  Council  have  cominenced  the 
erection  of  a  comfort  station  in  Lafon- 
taine  Park.  Work  is  being  done  by  day 
labor.     Estimated  cost,  $7,000. 

Scroggie,  Ltd.,  St.  Catherines  and  Am- 
herst Streets,  are  considering  alterations 
to  their  premises. 

Plans  are  being  prepared  for  a  foundry 
to  be  erected  for  the  Williams  Manu- 
facturing Company,  Ltd.,  1789  St.  James 
Street.  Steel  and  brick  construction, 
concrete  foundation,  felt  and  gravel  roof- 
ing. Estimated  cost,  $15,000.  Architect, 
J.  C.  McDougall.  A.  R.  I.  B.  A.,  511  St. 
Catharine  Street. 

Ottawa,  Ont. 

Work  has  been  started  by  C.  C.  Col- 
man.  101  James  Street,,  on  the  erection 
of  a  garage.  Brick  veneer  construction, 
concrete     foundation,     felt     and     gravel 

roofing. 

Parry  Sound,  Ont. 

Work  is  progressing  on  the  erection  of 
an  addition  to  the  Odeon  Theatre.  Seat- 
ing and  a  quantity  of  metal  wall  and 
ceiling  covering  will  be  required.  Man- 
ager, George  Parker. 

Peace  River  Crossing,  Alta. 

Berhold  Hopp  is  building  a  theatre  on 
Main  Street.  Frame  construction,  shin- 
gle roofing. 

Sault  Au  Recollet,  Que. 

J.  R.  Walker,  35  Common  Street,  Mon- 
treal, are  repairing  their  cardboard  mill, 
but  will  not  rebuild  their  paper  mill  until 
the  spring. 

Ste.  Anne  De  Bellevue,  Que. 

Work  is  about  to  start  on  repairs  to 
the  Hotel  Clarendon  for  P.  Rousseau. 
Carpentry,  plastering  and  painting  will 
be  done  by  day  labor.  No  contracts  will 
be  let. 

Thorold.  Ont. 

The  Torold  Agricultural  Society  are 
considering  the  erection  of  additions  to 
their  buildings,  and  will  probably  call  for 
tenders  in  the  spring.  Secretary,  John 
W.  Shriner. 

Toronto,  Ont. 

G.  H.  Lawrence,  4954  Helena  Avenue, 
is  building  a  hall  at  Arlington  and  Ben- 
son Streets,  at  an  approximate  cost  of 
$3,000.     Painting  by  day  labor. 

Tlie  erection  of  a  number  of  stables 
and  an  implement  building  at  the  Exhi- 
bition is  being  considered  by  the  Board 
of  Control  and  the  Exhibition  Board. 
Approximate  cost,  $3,300. 

The  Canadian  Northern  Railway  Com- 
pany, 34  Victoria  Street,  have  com- 
menced the  erection  of  a  shed  and  plat- 
form at  Front  Street  and  Eastern  Ave- 
nue. Frame  and  galvanized  iron  con- 
struction.    Estimated  cost,  $4,000. 

WestDort.  Ont. 

R.  J.  Whalcy  will  rebuild  his  store  and 
residence  in  the  spring,  and  will  pur- 
chase lumber  and  material  for  roofing 
and  steam  heating.  Brick  construction. 
Estimated    cost,    $4,000. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

In  connection  with  the  street  railvvay 
station  and  convenience  which  are  being 


built  on  Market  Square  for  the  City 
Council,  the  contract  for  heating  and 
plumbing  has  been  let  to  R.  H.  Ballan- 
tyne.  5  King  Street. 

Burnaby,  B.  C. 

Work  has  been  started  on  clearing  the 
site  of  the  oil  plant  for  the  Shell  Oil 
Company,  F'ifth  and  Carolina  Streets, 
Vancouver.  The  contract  for  the  erec- 
tion of  buildings  has  been  let  to  W.  J. 
Prout,  1412  Burard  Street,  Vancouver. 

Cobourg,  Ont. 

The  contract  for  the  supply  of  roofing 
material  for  the  garage  in  course  of  erec- 
tion on  King  Street  S.  for  Sparling  & 
Reeson  has  been  awarded  to  the  Cana- 
dian H.  W.  Johns-Manville  Company, 
Ltd. 

Georgetown,   Ont. 

The  Glass  Garden  Builders,  Limited. 
301  Church  Street,  Toronto,  are  about  to 
start  work  on  the  erection  of  a  factory, 
estimated  to  cost  $25,000.  The  contract 
for  steel  work  has  been  awarded  to  Mc- 
Gregor &  Mclntyre,  1139  Shaw  Street, 
Toronto.  Owners  will  do  heating  and 
glazing  and  will  superintend  construc- 
tion.   Brick  construction,  saw  tooth  roof. 

Hamilton,  Ont. 

The  following  contracts  have  been  let 
in  connection  with  the  alterations  which 
are  being  carried  out  at  the  Y.  M.  C.  A. 
Building,  James  Street: — masonry,  G. 
Webb,  Wentworth  Street;  carpentry, 
steel  and  roofing,  J.  Vogan.  280  Sanford 
Avenue  W. ;  plastering,  Hill  Bros.,  307 
FCmerald  Street  N.;  painting.  Smith  & 
Oniand,  177  Walnut  Street  S.;  heating 
and  plumbing,  J.  Allen,  Emerald  and 
Barton  Streets;  electrical  work,  Lowe 
&   Farrell,  James   Street   S. 

In  connection  with  the  office  building 
which  is  being  erected  on  Majn  Street 
E.  for  the  Mercantile  Trust  Company, 
Bank  of  Hamilton  Building,  the  paint- 
ing contract  has  been  let  to  Goodale  & 
Laidlaw,  20  Hunter  Street  E.,  and  the 
heating  and  plumbing  to  Adam  Clark, 
Main   Street  W. 

The  contract  for  plastering  in  con- 
nection with  the  warehouse  which  is  be- 
ing built  on  Hughson  Street  for  the 
Listei-  Estate,  has  been  let  to  J.  Hill, 
:i03  Emerald  Street  W.,  the  painting  to 
J.  Scott,  439  Charlton  Avenue  W.,  and 
the  electrical  work  to  Snyder  Bros.,  37 
King  William  Street. 

In  connection  with  the  erection  of  an 
addition  to  a  factory  on  Sherman  Ave- 
nue. N.  for  the  Steel  Company  of  Can- 
ada, Harvey  Lane,  the  contract  for  steel 
work  has  been  let  to  the  Hamilton 
Bridge  Works  Company,  Ltd.,  Bay 
Street   North. 

Lindsay,  Ont. 

The  contract  for  additions  to  the 
premises  of  T.  Bakogeorge,  Kent  Street, 
lias  been  let  to  M.  McGeough. 

Montreal,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  store  and  resi- 
dence in  course  of  erection  for  Mrs.  E. 
Lecavalier,  65  Cherrier  Street: — brick- 
work, T,  Frenette,  615  Gamier  Street; 
roofing,  Lavigeur  &  Menard,  2483  St. 
Lawrence  Boulevard;  electric  wiring  and 
fixtures,  H.  Truchon,  210  Plessis  Street; 
glazing,  Ceramo  Vitrail  Company,  2054 
St.  Lawrence  Boulevard.  Painting  by 
day  labor. 

Work  has  been  started  by  Arsenault 
&   Plamondon,    70   St.   James    Street,   on 
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the  erection  of  an  addition  to  the  Funip 
House.  Paiiineau  Avenue,  for  the  City 
Council.  The  pump  to  be  installed  will 
hav'c  a  capacity  of  6,000,000  gallons  per 
day. 

The  contract  for  the  installation  of  an 
elevator  at  the  office  and  warehouse 
building  which  is  lieing  erected  for  the 
Patterson  Manufacturing  Company,  Ltd., 
2021  St.  Hubert  Street,  has  been  let  to 
the  Otis-Fensom  Elevator  Company, 
Ltd.,  368  St.  James  Street. 

Work  has  been  started  by  A.  Hillis 
on  the  erection  of  a  workshop  for  S. 
Ryan,  412.!  St.  Catherine  Street  W.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  rooling.  I'-stimated  cost, 
$3,000. 

Port  Arthur,  Ont. 

Tlie  contract  for  the  installation  of  fit- 
tings at  tlie  examining  warehouse  has 
been  let  by  the  Department  of  Public 
Works  to  W.  J.  Trick  &  Company.  Ltd., 
Albert  Street,  Oshawa. 

Sherbrooke,  Que. 

In  connection  with  the  gas  plant  build- 
ing in  course  of  erection  for  the  City 
Council,  the  contract  for  steel  work  has 
been  awarded  to  the  Dominion  Bridge 
Company,  Ltd.,  Lachine.  No  other  sub- 
contracts will  be  let. 

St.  Hyacinthe,  Que. 

The  contract  for  painting  in  connec- 
tion with  the  theatre  which  is  being  l)uilt 
by  N.  D.  Bouchard  has  l)een  awarded  to 
Beaunoyer  &  Lalinie.  9.5  Cascades  Street, 
the  heating  and  plumbing  to  H.  Lorange, 
254  Cascades  Street,  and  the  electrical 
work  to  I.  E.  Provost,  209  Cascades 
Street. 

St.  Thomas,  Ont. 

The  contract  for  plastering  at  the  office 
building  which  has  been  erected  for  the 
Huron  &  Erie  Loan  Company.  336  Tal- 
bot Street,  has  been  let  to  Charles  If. 
Lea.  257  Ross  Street,  and  the  heating 
and  plumbing  to  W.  J.  Milton,  658  Tal- 
bot Street.  Cleneral  contractor,  G.  E. 
Ponsford.   66   Centre   Street. 

Toronto,  Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  store  at  Bloor  and  Sherbourne 
Streets  for  S.  B.  Hinder,  109  Heath 
Street.  The  contract  for  masonry  has 
been  let  to  John  W.  Gratton,  486  Clin- 
ton Street,  .•\rliticial  stone  and  tapestry 
brick  construction.  Estimated  cost, 
$5,500. 

In  connection  with  the  warehouse 
which  is  being  built  at  College  Street 
and  Palmerston  .Avenue  for  the  Cromp- 
ton  Corset  Company,  78  York  Street, 
the  contract  for  heating  has  been 
awarded  to  Purdy.  Manscll  Ltd..  65  .M- 
bert  Street,  and  the  contract  for  instal- 
lation of  elevators  to  tlie  Turnbull  Ele- 
vator Company.  John  Street. 

Work  has  been  started  on  the  erection 
of  a  garage  at  482  Avenue  Road  for  H. 
Heintzman.  195  Yonge  Street.  The  con- 
tract for  masonry  and  concrete  work 
has  been  let  to  J.  .\.  Wickett  Ltd.,  Tra- 
ders Bank  Building,  and  the  carpentry 
to  T.  J.  Sproule,  54  Shanley  Avenue. 
Brick  construction,  shingle  roofinjf.  Es- 
timated cost.  $4,000. 

Work  is  progressing  on  the  erection 
of  the  dairy  building  of  R.  W.  Dockery, 
21  Essex  Street.  The  general  contractor 
is  J.  W.  Gratton.  486  Clinton  Street. 
Roofing  will  be  sub-let  by  the  contrac- 
tor.    Approximate  cost,  $3,300. 
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Windsor,  Ont. 

'1  he  general  contract  for  alterations  to 
the  Dougall  Block  on  Sandwich  Street 
for  Smion  Meretsky,  Mercier  Street,  has 
been  let  to  Sculland  &  Humphries.  La 
Belle  Building,  the  heating  contract  to 
the  Windsor  Hardware  Company,  71 
.Sandwich  Street  E.,  and  the  plumbing 
to  Pennmgton  &  Brian,  47  Sandwich 
Street  W. 


a:\ 


Residences 

Lachine,  Que. 

.\rtliur  Fournier,  89  Third  .Avenue,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $5,000.  Brick  construc- 
tion, concrete  foundation,  felt  and  gravel 
roofing. 

Maisonneuve,  Que. 

C.  Lalongc.  601  Girard  Street,  is  biiild- 
mg  a  residence,  estimated  to  cost  $5,000 
Brick  construction,  stone  front,  felt  and 
gravel    roofing. 

_  Work  has  been  started  by  H.  J.  Har- 
rison, 100  Bennett  Street,  on  the  erec- 
tion of  four  flats,  estimated  to  cost  $6,000. 
Brick  construction,  felt  and  gravel-  roof- 
ing. 

.'\.  Senecal,  731  Desjardins  Street,  has 
commenced  the  erection  of  a  residence 
Brick  construction,  felt  and  gravel  roof- 
ing.    Approximate  cost..  $4,000. 

Montreal,  Que. 

Thomas  Jones.  76  St.  Jean  Baptiste 
Street,  Outremont.  has  commenced  the 
erection  of  four  flats  on  St.  .Xdele  Street, 
estimated  to  cost  $4,000.  Brick  con- 
struction, concrete  foundation,  felt  and 
gravel    roofing. 

Work  has  been  started  by  George  Rat- 
tclade.  47  Marquette  Street,  of  the  erec- 
tion of  six  flats  on  Christophe  Colomb 
Street.  Brick  construction,  felt  and 
gravel  roofing.     .Approximate  cost.  $7,000. 

Ottawa,  Ont. 

A.  W.  Davidson,  69  Grosvenor  Street. 
IS  considering  the  erection  of  a  residence 
to  cost  about  $4,000.  Stucco  and  brick 
veneer  construction,  concrete  foundation 
shingle  roofing. 

G  E.  McMenemy,  40  Roslyn  Avenue, 
IS  about  to  erect  a  residence  on  Grove 
Street,  estimated  to  cost  $6,000.  Brick 
veneer  construction,  concrete  foundation, 
shingle  roofing.  Owner  will  do  founda- 
tions and  carpentry  and  will  let  the  re- 
mainder of  work. 

T.  J.  Somerville,  28  Wavcrley  Street,  is 
considering  the  erection  of  a  residence 
on  Fifth  .Avenue,  at  an  approximate  cost 
of  $4,000.  Brick  veneer  construction, 
stone  foundation,  shingle  roofing. 

Outremont,  Que. 

Pierre  liuidazio.  615  Bloomfield  .Ave- 
nue, has  started  work  on  the  erection  of 
a  residence  on  Rockland  .Avenue.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.  .Approximate  cost. 
$8,000. 

Port  Burwell,  Ont. 

i'ercy  Kyerse  is  considering  alterations 
and  repairs  to  his  bungalow,  which  was 
recently   damaged   by    fire. 

Quebec,  Que. 

J.  I'..  Giroux,  51  Cote  d'.Abrahain  St., 
IS  receiving  prices  on  all  materials  re- 
quired in  connection  with  the  residence 
which  he  is  building  on  St.  .Augustin  St. 

J.  Carcau,  32  Maisonneuve  Street,  has 


commenced  the  erection  of  a  residence, 
estimated  to  cost  $3,000. 

Sandwich.  Ont. 

Tenders  will  be  received  until  Decem- 
ber 10th  (or  the  conversion  of  a  hotel 
into  four  flats  for  A.  Mailloux,  Sandwich 
Street  W.,  Windsor.  Architect,  J.  C. 
I'ennington,  I^  Belle  Building,  Windsor. 
Frame  construction,  concrete  foundation. 
Estimated  cost,  $4,000 

Toronto,  Ont 

Miller  &  Ingram.  23  Perth  .Avenue, 
have  commenced  the  erection  of  a  resi- 
dence at  28  Glcnholme  Avenue,  estimated 
to  cost  $5,000.  Brick  construction, 
shingle  roofing. 

Work     has     been     started     b\ 
Crowne,  48  Rhodes  Avenue,  on  the  erec- 
tion of  a  pair  of  residences  estimated  to 
cost  $3,100.     Brick  construction,  shingle 
roofing. 

.S.  B.  Green,  650  .Annette  Street,  is  re- 
ceiving   tenders    on    drain    and    concrete 
work  required  at  the  residence  which  he 
IS  building  at  28  Hutchinson  Avenue. 
Uxbridge,  Ont 

John  Quantz,  Whitvale,  Ont.,  will  re- 
build his  residence  on  the  Fifth  Conces- 
tion  in  the  spring.  Material  will  be  pur- 
chased by  owner. 

Windsor,  Ont 

Tenders  will  be  received  by  J.  C  Pen- 
nington Architect.  La  Belle  Building,  be- 
tween December  15th  and  31st  for  the 
erection  of  a  residence  on  Victoria  St 
Stucco  construction,  stone  trimming 
concrete  foundation,  slate  and  shingle 
roofing.     .Approximate  cost,  $5,000. 

Plans  have  been  prepared  for  three 
cottages  to  be  built  on  Dougal  Street 
for  A.  Silby,  Church  and  Elliott  Streets 
.Architects,  Leybournc  &  Scwell.  Sand- 
wich Street  E.  Brick  veneer  construc- 
tion, concrete  foundation,  shingle  roof- 
ing.    Estimated  cost,  $2,000  each. 

CONTRACTS  AWARDED 
Halifax,  N.S. 

In  connection  with  the  residence  which 
IS  •'«'"!?  huilt  on  Young  Avenue  for  C 
U.  MacDonald,  Chester,  N.  S..  the  con- 
tract for  carpentry,  roofing,  plastering 
and  painting  has  been  let  to  G.  B.  Lowe 
Oakland  Street,  and  the  heating,  plumb- 
ing and  electrical  work  to  Farquhar 
Bros.,  Ltd.,  Barrington  Street. 

Hamilton,  Ont 

J.  H.  Somerville.  166  Prospect  Street, 
Mas  let  the  following  contracts  in  con- 
nection with  the  erection  of  a  residence 
on  Leinster  Avenue:— masonry.  Leming- 
ton  &  White;  plastering.  F.  Mountain. 
Barton  Street  E.;  heating  and  plumbing. 
H.  Barnes.  23  Fife  Street:  electrical  work 
K  rhornton,  174  Balmoral  Avenue 
Owner  will  do  carpentry  and  roofing 
Estimated  cost.  $3,500. 

In  connection  with  the  residence  which 
IS  being  built  by  Sparks  &  McKay.  9 
Fairholt  .Avenue  S..  the  contract  for 
painting  has  been  let  to  F.  Hall.  1236 
Barton  Street  E..  and  the  electrical  work 
to  H.  John  Fish,  291  Crockett  Street 

The  following  contracts  have  been  let 
in  connection  with  the  residence  which 
IS  being  built  on  St  Clair  .Avenue  by 
McKay  Bros.,  Lister  Building:— plaster- 
ing. John  Hancox.  141  William  Street; 
painting,  F.  .A.  Thompson,  30  Edward 
Street;  electrical  work.  J.  Dynes,  161 
Sandford  .Avenue.  Heating  and  plumb- 
ing not  yet  awarded. 
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Huntingdon,  Que. 

George  Cowan  has  let  the  following 
contracts  for  the  erection  of  a  residence 
on  Wellington  Street: — general  contract 
and  carpentry,  George  Clark;  masonry, 
D.  McNair;  roofing,  A.  B.  McDonald; 
plastering,  A.  Thompson ;■  painting,  S. 
Garin;  heating.  J.  A.  Hunter;  plumbing, 
William  Hunter;  electrical  work,  E.  Bur- 
rows. Frame  construction,  concrete 
foundation,  metal  shingle  roofing.  Esti- 
mated cost,  $4,500. 

P.  A.  O'Connor,  Chateauguay  Street, 
has  let  the  following  contracts  for  the 
erection  of  a  residence  on  King  Street: 
— masonry,  D.  McNair,  Wellington  St.; 
carpentry,  George  Nesbitt;  roofing,  J. 
A.  Hunter,  Chateauguay  Street;  plaster- 
ing, David  Cunningham;  heating,  E. 
Henry,  Chateauguay  Street;  plumbing, 
A.  N.  McDonald.  Chateauguay  Street; 
electrical  work,  E.  Burrows;  interior  fit- 
tings. J.  Hunter  &  Sons.  Henderson 
Street.     Estimated  cost,  $4,000. 

Work  has  been  started  on  the  erec- 
tion of  a  residence  on  Lake  Street  for 
Alexander  Thompson.  The  general  con- 
tract has  been  let  to  G.  Cowan,  the  ma- 
sonry to  D.  McNair,  and  the  roofing  to 
A.  N.  McDonald,  all  of  Huntingdon. 
Plastering  by  owner.  Other  contracts 
not  yet  awarded.     Estimated  cost,  $5,000. 

Maisonneuve,  Que. 

In  connection  with  the  residence  which 
has  been  built  on  Desjardins  Street  for 
.].  A.  Gagnier.  .■!25  LaSalle  Avenue,  the 
contract  for  roofing,  heating  and  plumb- 
ing has  been  let  to  W.  Theriault.  38;i 
William  David  Street,  and  the  carpen- 
try and  interior  fittings  to  the  general 
contractor,  J.  Durand,  944  Desjardins 
Street. 

Arthur  Corbeil,  100  Bourbonniere 
Street,  has  commenced  the  erection  of 
five  flats  for  Corbeil  &  Frere,  Desjardins 
Street.  Brick  and  stone  construction, 
felt  and  gravel  roofing.  Approximate 
cost,  $8,000. 

Montreal,  Que. 

In  connection  with  the  residences 
which  are  being  built  on  Harvard  Street 
by  N.  Peloquin,  335  Harvard  Street,  the 
contract  for  plastering  has  been  let  to 
J.  O.  Nantel.  86  Old  Orchard  Avenue, 
the  roofing,  plumbing  and  heating  to  E. 
Mongrain,  21  Monk  Boulevard,  and  the 
electrical  work  to  J.  Simard.  1365  Wel- 
lington Street.  Masonry  and  carpentry 
by   owner. 

Ottawa,  Ont. 

The  general  contract  for  the  erection 
of  a  residence  on  Hinton  Avenue  for 
R.  A.  Smith  has  been  let  to  I.  Ville- 
neuve,  164  Bayswater  Avenue.  Brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing.     Estimated  cost,  $3,500. 

In  connection  with  the  double  resi- 
dence which  is  being  built  on  Melrose 
Street  for  J.  W.  Foster,  11  Irving  Street, 
the  contract  for  plumbing  and  heating 
has  been  let  to  H.  Clements,  197  Holland 
Avenue,  and  the  electrical  work  to  C. 
C.  Gould,  WoodrofTe,  Ont. 

The  contract  for  electrical  work  at  the 
residence  which  is  being  built  on  Camer- 
on Street  by  F.  Fentiman,  Ottawa  South 
Planing  Mill,  has  been  awarded  to  the 
Dominion  Electric  Construction  Com- 
pany,   Sparks    Street. 

The  general  contract  for  the  erection 
of  a  residence  on  Roslyn  Avenue  for  C. 
G.  Jones  and  M.  Webster,  615  Cooper 
Street,  has  been  let  to  Walter  Fryer,  5 


Glen  Avenue.  Stucco  and  brick  veneer 
construction,  concrete  foundation,  shingle 
roofing.     Approximate  cost,  $4,000. 

The  general  contract  for  alterations 
to  apartments  on  Clarence  Street  for 
James  Cavanagh  has  been  awarded  to 
H.  Dagenais,  233  St.  Patrick  Street. 
Brick  veneer  construction,  felt  and  gravel 
roofing.     Estimated  cost,  $4,000. 

F.  Fentiman,  Ottawa  South  Planing 
Mill,  has  let  the  contract  for  heating 
and  plumbing  in  connection  with  the 
erection  of  a  residence  on  Cameron 
Street  to  Girvin  &  Lillico,  1095  Bank  St. 

The  plastering  contract  in  connection 
with  the  residence  in  course  of  erection 
on  Fairbairn  Street  for  W.  J.  Spratt,  157 
Sunnyside  Avenue,  has  been  awarded 
to  James  A.  Bowman,  239  Florence  St., 
and  the  heating  to  the  Pease  Foundry 
Company,   287   Lyon   Street. 

W.  H.  Lee,  Billings  Bridge,  has  let 
the  contract  for  electrical  work  at  the 
residence  which  he  is  building  to  the 
Dominion  Electric  Company,  344  Sparks 
Street. 

Outremont,  Que. 

The  contract  for  electrical  work  at  the 
cottage  which  has  been  built  by  H. 
Candlish,  Apartment  1,  1080  Van  Home 
Avenue,  has  been  let  to  C.  Egan,  3326 
Verville  Street. 

Port  Credit,  Ont.' 

Work  is  progressing  on  the  erection 
of  a  residence  for  M.  Langmuir.  The 
carpentry  work  has  been  let  to  J.  S. 
Ross,  31  Prospect  Street,  Toronto. 
Brick,  frame  and  stucco  construction, 
shingle  roofing.  Estimated  cost,  $5,000. 
.Architect.  H.  F.  Secord,  17  Queen  Street 
E.,  Toronto. 

Quebec,  Que. 

In  connection  with  the  residence  in 
course  of  erection  for  H.  Pare,  18  d'You- 
ville  Street,  the  contract  for  roofing, 
heating,  plumbing  and  electrical  work 
has  been  awarded  to  Jobin  &  Paquet. 
Cote  d'Abraham  Street,  and  the  paint- 
ing to  Marier  &  Tremblay,  Du  Pont 
Street. 

A.  Fackney,  107  St.  Joachim  Street, 
has  let  the  contract  for  roofing  in  con- 
nection with  the  residence  in  course  of 
erection  on  Abraham  Street  to  O.  Bar- 
beau,  154  Franklin  Street,  the  painting 
to  B.  Leonard.  53  St.  John  Street,  and 
heating,  plumbing  and  electrical  work 
to  John   Walker,   122  St.   John   Street. 

Work  has  been  started  on  the  erection 
of  a  residence  on  St.  Gabriel  Street  for 
L.  R.  Demers.  407  St.  John  Street.  The 
general,  masonry  and  carpentry  con- 
tracts have  been  awarded  to  C.  Jobin, 
198  Lockwell  Street.  Approximate  cost, 
$7,000. 

St.  Catharines,  Ont. 

Wilfred  Harrop.  Vollett  Street,  has 
commenced  the  erection  of  three  resi- 
dences for  the  St.  Catharines  Improve- 
ment Company,  St.  Paul  Street.  Stone, 
frame  and  stucco  construction.  Esti- 
mated cost,  $3,500  each. 

Toronto,  Ont. 

In  connection  with  the  residence  which 
has  been  built  at  24  Summerhill  Gar- 
dens for  A.  E.  Osier,  7  Melinda  Street, 
llie  painting  contract  has  been  let  to 
Cornelius   &   Company,   50   Walker   Ave. 

The  contract  for  plastering  in  con- 
nection with  the  residence  in  course  of 
erection  on  Astley  Avenue  for  Craig  & 
Madill,    Architects,    Manning    Chambers, 


has  been  let  to  Wallace  Hainey,  197  De- 
grassi  Street. 

The  general  contract  for  the  erection 
of  a  residence  for  Mrs.  F.  Spragge,  17 
Willcocks  Street,  has  been  awarded  to 
T.  Painter  &  Son,  333  Huron  Street. 
Brick  construction.  Estimated  cost, 
$3,000. 

Westmount,  Que. 

The  general  contract  for  the  erection 
of  a  residence  and  two  garages  for  O. 
H,  &  N.  A.  Timmins.  4  Park  Crescent, 
has  been  let  to  E.  Garrigan,  218  Ballan- 
tyne  Avenue,  Montreal.  Brick  construc- 
tion, felt  and  gravel  roofing.  .Approxi- 
mate cost,  $8,000. 

Windsor,  Ont. 

William  Hedrick.  6  Glengarry  Avenue, 
has  commenced  the  erection  of  a  resi- 
dence on  Ontario  Street  for  William 
Hancock,  79  Albert  Street.  Brick  ve- 
neer construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost, 
$3,500. 


Power   Plants,   Electricity  and 
Telephones 

Biddulph  Township,  Ont. 

A  by-law  has  been  passed  providing 
for  the  installation  of  a  hydro  electric 
system  at  an  approximate  cost  of  $3,500. 
Work  is  expected  to  start  this  month. 
Clerk,  W.  D.  Stanley,  Granton,  Ont. 

Brooke  Township,  Ont. 

The  Brooke  Municipal  Telephone 
Company  propose  to  extend  their  sys- 
tem into  Warwick  Township,  and  will 
require  supplies  and  equipment.  Sec- 
retary, John  Warner,  Alvinston,  Ont. 

Burgessville,  Ont. 

.\  by-law  to  provide  for  the  construc- 
tion of  a  hydro  electric  system  at  an  ap- 
proximate cost  of  $3,500  will  shortly  be 
submitted  by  the  Township  Council  of 
South  Norwich.  Clerk,  A.  McFarlane, 
Otterville,  Ont. 

Hull,  Que. 

The  City  Council  are  considering  ex- 
tensions to  the  lighting  system,  estimated 
to  cost  $30,000.     Clerk,  H.  Boulay. 

St.  Thomas,  Ont. 

The  Hydro  Board  at  London  have 
been  instructed  by  the  Michigan  Cen- 
tral Railway  Company,  Detroit,  Mich., 
to  electrify  their  terminus  at  St.  Thomas. 
Estimated  cost.  $8,000. 

West  Lome,  Ont. 

The  Town  Council  will  subiriit  a  by- 
law on  December  20th  to  provide  for  the 
installation  of  a  hydro  electric  system. 
Clerk.  J.  S.  Robertson. 


Miscellaneous 

Georgetown,  Ont. 

C.  B.  Dayfoot  &  Company  are  in  the 
market  for  one  20  to  25  h.p.  boiler  to 
carry  40  pounds,  and  for  one  35  to  40 
h.p.  boiler  to  carry  75  pounds. 

London,  Ont. 

The  London  &  Port  Stanley  Railway 
Board  are  considering  the  purchase  of  a 
number  of  passenger  cars.  Secretary, 
W.   Spittal. 

Moncton,  N.B. 

E,  Brooks,  plumber,  is  in  the  market 
for  the  following  materials,  and  desires 
prices,  etc.: — plumbing  fixtures,  electric 
lighting  fixtures,  gas  cookers  and  gas 
fires. 
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The  Accumulation  of  Gonstruction  Work 
and  its  after-the-war  Effects 

0\i'".  often  hears  the  theory  advaiiccd  that  "after 
the  war"  a  great  busitiess  depression  will  be 
felt  all  over  Canada,  and  onr  labonr  troubles 
will  just  bej,nn.  The  reason  given  is  tiiat  our 
present  business  prosperity  is  transitory  and  special- 
ized, and.  as  a  matter  of  course,  this  phase  of  our 
comuuMcial  life  will  die  a  natural  death  when  the  de- 
mand for  war  supplies  ceases. 

Ihis  attitude  of  mind  entirely  overlooks  the  altered 


conditions  under  which  Canadians  are  operating;  as 
compared  with,  say,  three  years  ago.  AH  over  Canada 
I)rivate  individuals  and  companies,  cities,  towns,  and 
smaller  municipalities  (unless  engaged  in  some  way 
with  war  contract.s)  are  simply  marking  time  as  far 
as  extension  work  is  concerned.  The  same  is  true  to 
a  very  considerable  extent  of  the  Provincial  and  Do- 
minion Governments.  None  of  these,  be  it  noted,  have 
abandoned  their  plans  for  buildings  and  extensions. 
They  are  simply  waiting  till  the  workmen  at  present 
occupied  otherwise  shall  be  set  at  liberty,  and  until 
it  has  been  shown  that  the  money  necessary  for  the 
war  has  been  supplied.  Granting,  then,  the  argument 
that  the  moment  the  war  is  over  there  will  be  such 
a  supply  of  money  and  workmen  as  this  Dominion  as 
never  seen,  this  is  a  condition  to  welcome  rather  than 


Our  Bank  Deposits  Increasing 

The  following  figures  indicate  the  total  sums 
on  deposit,  for  the  last  three  years,  in  the  bank 
of  Montreal  at  the  close  of  their  fiscal  year. 
These  figures  are  taken  from  the  annual  report 
of  this  bank  just  made  public: 

1913 1189,572,838 

1914 197,222,674 

1915 236.022,812 

Gain  over   1914 38,800,000 

Gain  over  1913 46,450,000 


fear — simply  on  account  of  the  accumulation  of  con- 
struction work  already  mentioned.  One  may  get  a 
fair  idea  of  the  amount  of  this  accumulation  by  com- 
paring the  sum-total  of  building  and  construction 
work  during  the  year  1915  with  the  year  1912  or  1913. 
for  example.  Or  take  the  outlook  in  the  city  of  Toronto 
alone,  and  the  immediately  surrounding  districts.  At 
the  present  time  there  is  under  consideration  a  radial 
railway  scheme  by  the  Hydro-Electric  Power  Com- 
mission of  Ontario  covering  an  expenditure  of  some 
fourteen  million  dollars.  A  special  committee  ap- 
pointed by  the  City  Council  has  just  made  a  report  on 
a  semi-rapid  transit  scheme  to  cost  about  nineteen 
million  dollars.  Construction  on  a  huge  Union  Sta- 
tion is  just  getting  under  way.  Harbour  improve- 
ments calculated  to  cover  many  years'  operations  are 
progressing.  To  say  nothing  of  many  buildings 
that  are  planned  but  temporarily  held  up  for  lack 
of  money  and  workmen — for  we  are  actually  approach- 
ing that  condition  when  workmen  are  difficult  to  pro- 
cure. 

The  man  who  views  the  immediate  future  of  Can- 
ada with  anything  but  confidence  is  surely  a  chronic 
pessimist.  He  forgets  that  an  ample  supply  of  monev 
and  men,  and  an  accumulated  demand  for  both,  means 
real  development  and  permanent  prosperity.  That, 
plainly,  will  be  our  position  just  as  soon  as  we  have 
tinished  this  other  business,  for  which,  at  the  moment. 
every  other  work  must  wait. 

Hut,  while  it  waits,  it  accumulates. 


What  Is  Gompetition? 

Competition,  it  has  been  said,  is  when  a 
pair  of  chronic  dyspeptics  get  down  to  com- 
paring symptoms. 
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Extension  to  C.  P.  R.  Hotel,  Lake  Louise,  Alta. 

Reinforced  Concrete  Construction  —  Work   Carried   on 
Chiefly   in   Winter   Months  —   Isolated    Electric    Plant 

By  William  Wren  Hay,  B.Sc.  (Jr.  Can.  Soc.  C.  E.) 


THE  Canadian  Pacific  Railway  have  recently 
completed  extensions  to  their  hotel  arrange- 
ments at  Lake  Louise,  in  the  Rocky  Moun- 
tains, 5,700  feet  above  sea  level,  consisting  of 
three  isolated  units  of  30  rooms  each,  a  concrete  fire- 
proof wing  of  122  rooms,  besides  a  laundry  and  steam 
plant,  sewage  disposal  tanks,  enlargement  of  water 
power  plant,  and  numerous  smaller  alterations.  The 
hotel  buildings  are  grouped  at  the  outlet  of  Lake 
Louise,  and  apart  from  their  scenic  interest,  they 
form  an  interesting  architectural  group  and  an  excel- 
lent example  of  the  planning  and  equipment  of  an 
isolated  community.  The  present  facilities  are  the 
outcome  of  the  steady  increase  in  the  tourist  travel 
developed  along  the  main  line  of  the  C.  P.  R.,  through 
the  Canadian  Rockies,  and  provide  accommodations 
for  about  500  guests  at  one  time,  including  laundry, 
steam  heat,  electric  lighting,  livery  stables,  and  a 
narrow  gauge  railway  from  the  railroad  station,  3 
miles  away  and  600  feet  lower,  in  the  valley  of  the 
Bow  River.  The  first  Chalet  was  erected  in  the 
early  nineties,  and  was  a  simple  log  cabin,  used  only 
for  private  parties,  guests  of  the  railway.  From  time 
to  time  additional  facilities  have  been  provided,  but 
it  was  not  until  1910  that  a  definite  group  was  planned, 
and  in  the  summer  of  1911,  construction  was  com- 
menced on  the  new  buildings,  and  additions  and  alter- 
ations to  existing  buildings,  to  provide  ultimate  ac- 
commodations for  500  guests,  so  that,  together  with 
the  servants  and  other  employees,  the  entire  plant 
must  take  care  of  at  least  750  persons.  As  the  hotel 
is  some  distance  from  any  other  community,  it  was 
necessary  to  provide  for  water  supply,  lighting,  and 
other  necessities  of  modern  life. 


The  present  group  of  buildings  consists  of  the 
original  Chalet,  which  is  built  of  timber  with  rooms 
for  250  persons,  and  includes,  the  hotel  office  and 
lobby,  dining  room,  tea  room,  and  other  social  cen- 
tres, to  which  is  attached  the  kitchen  store  room  and 
servants'  quarters;  a  large  reinforced  concrete  wing, 
on  the  ground  floor  of  which  is,  a  large  ballroom,  bil- 
liard room,  ladies'  parlor,  and  public  rest  rooms,  con- 
tains 122  bedrooms;  three  frame  annexes,  with  bed- 
rooms, unit  heating  plant,  septic  tank,  dining  room 
and  kitchen,  with  servants'  quarters ;  a  laundry  and 
boiler  house,  with  additional  servants'  quarters  in  the 
second  storey,  and  connected  with  the  main  groups 
by  a  concrete  subway;  and  a  group  of  buildings  in 
the  rear  housing  the  livery  teams  and  the  ponies.   • 

A  system  of  roads  within  the  group  lends  an  air 
of  formality  to  the  otherwise  low,  swampy,  ground 
at  the  end  of  the  lake  upon  which  the  buildings  are 
erected.  Practically  the  entire  system  of  trails  built 
by  the  National  Park  officials  and  the  Canadian  Pa- 
cific in  this  district  converge  upon  the  hotel.  Trans- 
portation to  and  from  the  railway  is  accomplished  by 
gasoline  motor  cars  on  12-in.  gauge  track,  carrying 
both  freight  and  passengers.  Electric  light  is  fur- 
nished by  a  small  hydro-electric  plant  below  the  hotel, 
taking  water  from  the  lake  by  a  pipe-line.  Water 
is  piped  by  gravity  to  the  hotel  from  a  small  lake 
about  900  ft.  higher,  supplied  principally  by  the  run- 
off from  melting  snow  and  ice.  The  problem  of  sew- 
age disposal  has  been  solved  by  the  use  of  a  large 
septic  tank  of  three  chambers,  placed  alongside  the 
subway  mentioned  above,  and  discharging  into  the 
overflow  from  Lake  Louise. 

In  the  winter  of  1911-12,  work  was  commenced  on 
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the  erection  of  the  three  units,  two  of  which  are  to- 
t^cther  on  the  edge  of  the  lake,  while  the  third  was 
erected  some  distance  back,  on  the  side  of  a  rid<je  be- 
hind the  Chalet.  These  buildings  are  essentially  the 
same  in  plan,  havi'ng  a  length  of  160  ft.,  main  width 
of  40  ft.,  with  service  wing  in  the  rear,  28  ft.  by  44  ft. 
They  are  all  three  storeys  high,  containing  31  bed- 
rooms, and  19  private  baths,  all  rooms  along  the  cor- 
ridors being  intercommunicating  through  the  bath- 
rooms. The  exteriors  follow  certain  of  the  Swiss  Cha- 
lets, two  being  alike,  with  rough  cast  ground  floor 
and  clapboards  on  the  upped  storeys;  wide,  over- 
hanging eaves,  and  low,  shingled  roofs;  the  third  has 
boarded  ground  floor  and  roughcast  plaster  alxsve, 
with  steeper  roof  slopes,  and  small  turrets  at  inter- 
sections. I'he  interiors  arc  finished  much  alike,  using 
1!.  C.  fir  panelling  and  wainscoting,  with  rough  plas- 
tered walls  and  ceilings.     In  the  big  lounging  room, 


the  trim  is  all  "carded,"  and  the  unusual  grains  to  be 
had  in  B.  C.  fir  have  been  worked  into  conventional 
patterns  for  frieze  and  coffered  ceilings.  The  fram- 
ing is  of  ordinary  construction,  except  in  the  lounging 
room,  where  there  is  a  clear  span  of  24  feet,  bridged 
by  two  trussed  timber  beams  on  four  timber  columns, 
and  carrying  the  floor  joists  and  framing  for  the 
storeys  above.  A  single  corridor  runs  the  length  of 
the  building,  with  a  main  staircase  in  the  middle,  sep- 
arating the  dining  room  and  lounging  room ;  and 
other  stairs  at  either  end  for  use  in  case  of  fire. 

These  units  cost  about  $65,000  apiece,  with  steam 
and  hot  water  heating  systems,  electric  lighting,  and 
finish.  They  have  about  230,000  cu.  ft.  of  contents, 
aiid  the  cost  of  28  cents  per  cubic  foot  is  about  equally 
divided  between  labor  and  materials.  The  design  of 
these  units  is  such  that  they  can  be  operated  as  one, 
two,  or  three,  units  at  one  time,  either  in  connection 
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Plan  of  Upper  Flats,  C.  P.  R.  Hotel  Addition,  Lake  Louise,  Alberta. 
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with  the  main  Chalet,  or  independently,  as  for  large 
parties.  One  of  these  units  was  occupied  by  H.  R.  H. 
the  Duke  of  Connaught  and  suite  during  their  sojourn 
at  Lake  Louise  in  the  fall  of  1912. 

The  fireproof  wing  is  a  reinforced  concrete  struc- 
ture approximately  265  ft.  long  on  its  central  axis, 
44  ft.  wide  in  the  main  length,  and  6  storeys  high,  ex- 
cept for  a  hexagonal  tower  of  8  storeys.  The  princi- 
pal axis  of  the  main  Chalet  was  prolonged  until  the 
rising  ground  was  reached,  when  a  turn  of  45  degrees 
was  made,  bringing  the  main  length  of  the  structure 
parallel  to  the  hillside.  The  ground  floor  is  devoted 
almost  entirely  to  general  social  life,  having  a  large 
ballroom,  42  ft.  wide  by  120  ft.  long,  ladies'  parlor, 
smoking  room,  and  service  rooms,  besides  private  bed- 
rooms. There  is  a  total  of  122  bedrooms,  102  private 
baths,  and  8  public  toilets,  in  this  wing.  All  floors  are 
served  by  an  electric  elevator;  the  building  is  steam 
heated,  has  electric  lights,  and  room  telephones. 

The  large  ball  room  occupying  the  full  width  of 
the  building  without  any  columns,  introduced  quite  a 
problem  in  the  structural  design  of  the  building.  The 
architectural  design  called  for  the  use  of  arches  across 
the  room,  supporting  the  four  bed  room  floors  above, 
but  the  nature  of  the  foundations,  part  fill  and  part 
cut,  precluded  any  such  thrust ;  therefore,  a  solid  8-in. 
wall  was  carried  up  one  storey  above  the  barrel  arches 
across  the  room,  and  was  designed  as  a  girder  having 
a  span  of  42  ft.,  the  distance  centre  to  centre  of  the 
columns.  It  was  necessary  to  cut  through  the  wall 
for  the  corridor,  and  in  order  to  have  the  opening- 
symmetrical,  it  was  made  16  ft.  wide,  and  8  ft.  high. 
The  crown  of  the  architectural  arch  below  was  then 
designed  in  full  tension,  the  reinforcing  bars  being  car- 
ried back  into  the  haunches  as  for  an  arch  design ; 
while  the  floor  beam  over  the  opening  was  designed 
in  combined  bending  and  compression.  The  spacing 
of  beams  and  arches  throughout  is  21  ft.,  dividing  the 
floor  areas  into  square  panels,  reinforced  in  two  di- 
rections. Under  ordinary  conditions,  there  would 
have  been  a  single  row  of  interior  coluriins  down  the 
centre  of  the  building,  which  would  have  given  l^eams 
of  the  same  dimensions  throughout,  but  in  order  to 
take  the  concentrated  load  off  the  centre  of  the  top 
chord  of  the  girder,  there  are  two  rows  of  columns  in 
the  centre  of  the  building,  spaced  10  ft.  6  in.  from 
the  centre  line.  This  arrangement  required  a  girder 
across  the  corridor  to  carry  the  longitudinal  beams, 
and  gave  very  small  beams  running  from  the  columns 
to  the  wall.  This  idea  slightly  increased  the  cost  of 
the  concrete  formwork.  The  introduction  of  the  hexa- 
gonal tower  in  the  recess  formed  by  the  angle  in  the 


front  wall  also  complicated  the  arrangement  of  the 
beams.  This  tower  had  an  inside  diameter  of  42  ft., 
and  is  eight  storeys  high,  with  a  single  column  in  the 
centre,  floor  beams  radiating  to  the  six  columns 
of  the  hexagon.  The  smoking  room  occupied  the 
ground  floor  of  this  tower,  and  the  floor  slab  over  it 
is  flat ;  all  the  other  slabs  in  the  tower  are  triangular 
in  shape,  with  steel  placed  in  three  directions.  The 
tower  is  115  feet  above  the  footings,  terminating  in  a 
peaked  roof  covered  with  copper.  Beneath  the  roof 
there  is  a  water  tank  of  5,000  gallons  capacity,  hexa- 
gonal in  shape  and  supported  upon  skeleton  beams 
over  the  top  floor.  There  are  four  rooms  and  two 
baths  on  each  floor  of  the  tower. 

The  roof  of  the  main  portions  of  the  structure  is 


Y^SK 


BBBHHH 


UVM 


1 


Section  Showing  Fireplace  in  Ballroom. 

flat,  with  a  parapet  3  ft.  high,  and  the  slabs  support- 
ing it-  were  designed  for  a  live  load  of  125  pounds  per 
square  foot,  or  the  equivalent  of  two  feet  of  melted 
snow  and  ice.  The  outside  walls  of  this  building  are 
of  concrete,  8  in.  thick,  poured  monolithic  with  the 
structural  concrete,  and  reinforced  inside  and  out 
against  temperature  stresses.     Thev  were  bush-ham- 
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niered  by  hand,  to  remove  projections,  and  were  then 
painted  with  a  special  cement  paint,  giving  a  uniform 
color.  The  interior  partitions  are  plastered  on  terra 
colta  blocks,  using  a  carpet  float,  and  finished  with 
tinted  colors.  The  interior  trim  is  entirely  of  M.  C 
fir.  The  treatment  of  the  ground  floor  took  full  ad- 
vantage of  the  concrete  construction,  all  the  floors  ex- 
cept the  dancing  floor  being  of  red  Welsh  quarry  tiles, 
with  cement  borders.  A  feature  of  the  large  rooms  on 
this  floor  are  the  huge  fireplaces,  built  of  a  true  rose 
quartz  quarried  at  tlie  head  of  the  lake.  The  cost  of 
the  building  was  $400,000,  or  about  28  cents  per  cu. 
ft. 

An  interesting  feature  of  the  increase  in  accommo- 
dations has  Ijcen  tlie  manner  of  enlarging  the  capacity 
of  the  electric  lighting  plant.  Originally  this  plant 
C(Misisted  of  a  24-in.  S.  Morgan  .Smith  turbine  wheel, 
rated  at  100  h.p.,  belt  connected  to  a  75  kw.  gener- 
ator, o])erating  under  a  gross  head  of  about  90  ft. 
Ijy  going  further  up  the  stream  to  the  outlet  of  the 
lake,  the  gross  head  was  increased  to  about  140  ft., 
cnal)liug  the  use  of  a  100  kw.  generator.  In  order  to 
increase  the  storage  of  Lake  Louise,  to  care  for  times 
when  there  would  be  no  apparent  run-ofT,  a  dam  was 
built  at  the  outlet,  raising  the  level  of  the  lake  about 
18  inches.  The  new  intake  was  placed  in  deep  water 
about  50  ft.  in  advance  of  the  face  of  the  dam,  and 
from  it  a  20-inch  wood  stave  pipe  connects  with  the 
former  riveted  steel  penstock.  The  dam  itself  is 
formed  by  a  bridge  of  three  spans,  designed  with  a 
spillway  section  in  the  middle  segment.  This  bridge 
forms  a  part  of  the  road  system  of  the  grounds,  and 
consists  of  three  equal  arches  18  ft.,  face  to  face  of 
piers,  with  a  rise  of  16  inches  and  a  width  of  21  ft. 
inside  of  parapet  walls.    It  cost  about  $9,000. 

The  construction  of  this  work  was  seriously  ham- 


Ktmfoittii  Concicle  BridSe,  Lake  Louise,  Alberta. 

pered,  due  to  its  isolated  situation,  and  having  to 
carry  on  a  large  portion  of  the  work  during  the  cold 
weather.  The  hotel  is  generally  opened  for  guests 
only  during  the  summer  months,  and  no  construction 
work  was  allowed  to  i)roceed  during  the  tourist  sea- 
.son.  This  did  not  seriously  handicap  any  timber  con- 
struction, but  concrete  work  was  carried  on  under 
severe  weather  conditions,  requiring  particular  care 
to  prevent  freezing.  In  addition  to  this  the  distance 
from  the  railway  handicapped  the  transportation  of 
materials  and  often  delayed  the  work.  Before  con- 
sttuction   was  completed  on  the  fireproof  wing,  the 


narrow  gauge  railway  was  put  in  operation,  and  better 
progress  was  then  made.  This  road  has  a  length  of 
4'/2  miles,  including  terminals,  with  a  4  per  cent,  grade, 
and  maximum  curvature  of  35  deg.  It  has  a  gauge  of 
42  in.,  with  65  lb.  rails.  Four  gasoline  motor  cars, 
constructed  in  the  Angus  shops,  Montreal,  arc  used 
for  hauling  the  traffic,  carrying  50  pas.sengcrs,  and  the 
other  two  carrying  up  to  10  tons  of  l>aggagc  or  sup- 
plies. The  engines  are  6-cylinder,  66  horsepower, 
geared  down  to  a  speed  of  12  miles  per  hour  on  a  4 


C.  p.  R.  Hotel.  Lake  LouUe.  Alberta.  -WInUr  Concreting  In  Pmarew. 

per  cent,  grade,  and  manufactured  by  the  Fierce-Ar- 
row Motor  Car  Co.,  of  Buffalo,  N.Y.  The  road  was 
constructed  by  Grant  Smith  &  MacDonnell.  of  Van- 
couver, and  cost  about  $180,000,  including  equipment. 
Generally  about  350  men  were  employed  upon  the 
construction  of  the  buildings,  who  had  to  be  housed 
and  boarded  without  encroaching  upon  the  hotel  dur- 
ing the  summer,  and  yet  without  clearing  and  estab- 
lishing a  permanent  camp.  During  the  severe  month's 
of  the  winter,  the  men  were  allowed  to  be  quartered 
in  the  servants'  wing  of  the  hotel,  but  this  was  un- 
satisfactory on  account  of  the  crowded  conditions. 
I'^inally,  a  camp  was  established  behind  a  ridge  from 
the  hotel,  and  permanent  cantonments  were  built, 
which  were  occupied  for  about  18  months. 

During  the  fall  of  1911,  work  of  excavating  for  the 
fireproof  wing  was  commenced,  together  with  that  for 
the  two  units  along  the  lake  shore.  After  cold  weather 
set  in;  excavation  was  very  difficult,  owing  to  the 
large  amount  of  water  present,  and  it  was  necessarj- 
to  keep  large  bonfires  going  overnight  to  prevent  the 
ground  from  completely  freezing.  When  it  is  con- 
sidered that  excavation  was  carried  on  during  tem- 
peratures as  low  as  25  degrees  below  zero,  and  con- 
creting during  zero  weather,  some  idea  of  the  condi- 
tions met  with  may  be  appreciated.  Concrete  was 
placed  for  the  arches  of  the  concrete  wing  during  the 
winter  of  1911.  when  the  work  was  abandoned  in  order 
to  concentrate  upon  the  three  units,  to  complete  them 
for  use  in  the  summer  of  1912,  it  being  impossible  to 
carry  on  more  than  a  certain  amount  of  work  at  one 
time.  The  following  fall  work  was  resumed,  and  con- 
struction finally  progressed  at  the  rate  of  a  storey 
every  two  weeks  until  the  concrete  work  was  com- 
lileted.  The  work  was  again  delayed  for  plastering 
until  mild  spring  weather  set  in,  and  the  lower  doors 
were  ready  for  occupation  in  July.  1913.  In  spite  of 
the  handicaps  of  severe  winter  weather,  isolated  nosi- 
tion  and  distance  from  the  source  of  supply,  construc- 
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Educating  the  Engineer  of  the  Future 

A  University  does  not  educate  an  Engineer,  it  gives  him  the  means  of 
educating  himself— Growing   demand   for  the  man  of  broad  experience 

By  Jno.  R.  Allen  • 


THE  development  of  engineering  is  the  most 
important  of  all  the  developments  of  the  last 
century.  Where  are  the  present  develop- 
ments in  the  engineering  world  leading  us 
and  how  are  the  engineers  of  to-day  and  to-morrow 
to  be  educated?  In  the  next  century  are  we  to  con- 
tinue our  development,  or  is  the  engineer  to  rest  and 
stagnate?  These  are  questions  in  which  the  educator 
as  well  as  the  professional  man  should  be  very  much 
interested. 

What  would  this  country  or  Europe  be  to-day 
were  it  not  for  engineering  science  and  its  develop- 
ment? Our  whole  so-called  civilization  of  to-day  de- 
pends for  its  existence  upon  the  engineer. 

Most  of  the  historians  have  recorded  the  wars  and 
the  changes  in  the  political  divisions  of  earth  as  the 
important  events  of  history.  But  are  these  the  im- 
portant events?  The  reaUy  important  things  are 
those  which  have  changed  the  morals,  the  thoughts 
and  the  methods  of  life  of  the  peoples  of  the  earth. 
Has  war  ever  had  much  efifect  upon  these? 

I  lived  through  two  wars  in  Turkey.  One  scarcely 
affected  us  at  all,  many  of  the  common  people  in  the 
interior  knowing  nothing  about  it.  We  did  miss  a  few 
articles  of  food  and  clothing  during  the  Italian  war. 
During  the  Balkan  war  the  great  battle  was  only  ten 
miles  from  us,  yet  we  never  laid  off  a  man,  stopped 
for  an  hour  or  dismissed  a  college  class.  It  had  no 
important  effect  on  the  people.  Much  of  the  country 
was  not  even  disturbed.  Most  of  the  disturbance  was 
in  the  newspapers. 

How  different  from  wars  has  been  the  effect  of  the 
railroad,  the  steamboat,  the  telephone  and  the  tele- 
graph? And,  in  more  recent  years,  the  automol)ile, 
the  phonograph  and  thousands  of  other  less  conspicu- 
ous inventions  and  devices  are  of  no  less  importance. 
These  products  of  the  engineer  have  revolutionized 
modern  thought  and  life.  Yes!  The  engineer  is  the 
most  important  factor  to-day  in  modern  warfare,  and 
yet  history  ignores  many  of  these  facts.  The  engi- 
neer is  a  modest  man — oftentimes  too  modest  for  his 
own  good. 

In  all  of  these  rapidly  changing  conditions  of  life, 
what  has  happened  to  the  engineer?  He  began  as 
a  military  man.  Then  there  came  to  be  such  a  de- 
mand for  military  engineers  in  civil  life  that  many 
military  engineers  resigned  to  go  into  civil  pursuits 
and  they  became  civil  engineers.  With  the  rapid  in- 
troduction of  the  steam  engine  and  steam-driven  ma- 
chinery, the  civil  engineer  was  again  obliged  to  spe- 
cialize and  we  have  the  mechanical  engineer,  and  so 
it  has  gone  on,  until  now  we  have : 
Military  Railroad 

Civil  Hydro-Mechanical 

Mechanical  Heating  and  Ventilating 

Electrical  Internal  Combustion 

Marine  Illuminating 

Sanitary  Automobile 

Hydraulic  Efficiency  or  Shop 

Structural  Aero-Dynamics 


*  Prof,  of  Mechanical  Engineering,  University  of  Michigan,  before  the 
Cleveland  Engineering  Society, 


And  soon  will  have  submarine  and  many  others. 
This  development  in  specialization  has  been  very  rapid. 

The  first  engineering  school  was  established  in  this 
country  in  1824,  but  it  was  not  until  1850  that  there 
was  much  interest  in  the  development  of  engineering 
schools.  In  Europe,  engineering  schools  were  estab- 
lished much  earlier.  The  Ecole  des  Fonts  et  Chaussee 
was  established  in  1747.  The  Polytechnische  Insti- 
tut  in  Vienna  was  established  in  1815. 

Rankine  less  than  sixty  years  ago  wrote  books  on 
all  branches  of  engineering.  Such  a  thing  to-day,  even 
if  attempted  by  as  brilliant  a  man  as  Rankine,  would 
be  laughed  at  as  absurd.  In  all  of  the  earlier  schools 
the  work  covered  was  limited.  Even  when  I  compare 
the  courses  that  I  had  in  college  with  what  is  given 
to-day  the  changes  are  very  marked. 

Fifty  years  ago  most  of  the  successful  engineers 
in  this  country  were  self-trained  and  had  not  had  a 
college  education.  They  were  trained  in  the  school 
of  experience — a  mighty  good  school  if  one  has  the 
time  and  the  energy.  Much  of  the  work  done  by 
those  men  could  not  have  been  improved  upon.  One 
of  my  old  professors  made  this  remark,  and  I  shall 
never  forget  it :  "No  engineer  was  ever  educated  in  a 
University,  but  the  University  has  given  many  a  man 
an  excellent  opportunity  to  educate  himself."  We 
often  forget  that,  after  all,  the  only  real  education  a 
man  gets  is  what  he  gives  himself.  His  teachers  can 
only  assist  him. 

At  the  present  time  the  field  of  the  engineer  has 
broadened  so  much  that  we  are  confronted  with  the 
problem  of  how  to  educate  a  man  for  a  profession 
when  there  are  fifty  or  more  different  lines  of  special- 
ization open  to  him,  and  where  the  literature  turned 
out  every  day  is  more  than  ten  men  can  digest.  In 
order  to  better  answer  this  question  we  must  study 
the  work  of  the  engineer. 

The  Evolution  of  the  Engineer 

In  the  earlier  history  of  engineering  his  work  was 
largely  surveying  and  digging  ditches  and  canals. 
Then  he  commenced  to  build  railroads  and  power 
plants.  Next  he  entered  the  manufacturing  field  as 
designer,  then  as  an  organizer,  and  later  as  an  execu-  j 
tive.  Each  year  his  field  has  been  broadening  and 
the  demands  for  his  services  in  more  varied  fields  of 
life  have  been  increasing.  In  the  earlier  history  of 
the  engineer  he  limited  himself  to  purely  technical 
matters,  but  slowly  his  influence  is  being  felt  in  busi- 
ness matters  and  in  matters  concerning  public  policy. 
Why  not?  What  better  training  is  there  for  a  manu- 
facturer or  a  business  man  than  a  broad  engineering 
training  and  experience? 

When  I  was  graduated  from  the  University  as  a 
mechanical  engineer,  there  were  five  students  in  the 
senior  class  and  we  had  some  difficulty  in  finding  posi- 
tions. Last  year  we  graduated  eighty  mechanical 
engineering  students.  That  was  a  bad  year,  and  yet, 
as  far  as  I  know,  they  all  have  positions,  and  there 
are  positions  to  spare.  What  better  evidence  can  you 
have  of  the  growing  demand  for  engineers?  I  used 
to  think  that  some  day  all  the  available  positions  in 
the  engineering  field  would  be  filled  and  there  would 
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be  no  more  openings.  But  an  investigation  of  what 
became  of  the  engineers,  particularly  the  mechanical 
engineers,  answered  that  question. 

Of  the  graduates  in  mechanical  engineering  of 
the  University  of  Michigan  who  have  been  out  ten 
years  or  more,  I  was  surprised  to  find  that : 

Ninety  per  cent,  were  still  in  engineering. 

Thirty-four  per  cent,  were  presidents,  vice-presi- 
dents, general  managers,  or  general  superintendents 
of  manufacturing  corporations. 

Thirty-nine  per  cent,  were  superintendents,  chief 
engineers  or  sales  managers  of  manufacturing  corpora- 
tions. 

.  Seven  per  cent,  were  constructing  engineers,  pro- 
fessors, patent  attorneys,  and  in  special  lines. 

Twenty  per  cent,  were  salesmen,  in  minor  posi- 
tions or  in  other  lines. 

Reach  Executive  Positions 

The  statistics  show  that  almost  80  per  cent,  make 
good  and  reach  positions  of  responsibility.  What 
community  of  untrained  men  can  show  such  a  per- 
centage of  success? 

These  statistics  show  that  with  mechanical  engi- 
neering (and  I  have  no  doubt  the  same  is  true  in  other 
lines)  a  large  percentage  of  the  technical  men  eventu- 
ally reach  executive  positions  in  our  large  corpora- 
tions or  large  public  works,  and  become  men  of  affairs 
rather  than  strictly  technical  men.  Unfortunately  I 
have  not  the  statistics  for  the  other  branches  of  en- 
gineering. Recently  in  looking  up  the  statistics  in 
regard  to  the  appointment  of  city  managers,  I  was  sur- 
prised to  find  that  ninety  per  cent,  of  the  city  man- 
agers were  civil  engineers  by  profession. 

These  statistics  and  our  own  observations  all  go 
to  show  that  the  technical  engineer  in  this  country, 
as  he  grows  older,  becomes  more  and  more  the  execu- 
tive in  the  large  corporation  or  the  director  of  some 
large  public  work  rather  than  the  technical  specialist 
working  under  the  direction  of  some  men  trained  in 
the  school  of  business.  This  leads  to  a  different  view 
of  the  training  that  an  engineer  should  receive  from 
that  held  by  many  educators.  If  he  is  eventually  to 
become  the  head  of  a  large  business,  a  man  of  affairs, 
his  education  should  be  broad,  and  not  narrow,  as 
held  by  many. 

The  tendency  to  give  a  very  narrow  training  to  the 
engineer  is  particularly  true  in  Europe,  much  more 
so  than  in  this  country.  In  European  countries  the 
engineer's  training  is  strictly  technical.  Almost  all 
cultural  studies  are  omitted  and  his  interests  seldom 
take  him  beyond  his  own  profession  and  amusements. 
The  result  has  been  that  fewer  technical  men  in 
Europe  are  occupying  executive  positions  than  in  this 
country.  Rut  even  in  the  large  European  factory  you 
find  some  technical  men  occupying  important  execu- 
tive positions.  The  European  engineers,  on  the  other 
hand,  are  very  thorough,  very  careful  in  detail,  and 
excellent  designers. 

From  my  experience  in  Turkey  in  dealing  with 
engineers  trained  in  different  countries,  I  should  say, 
let  an  American  or  English  engineer  conceive  the  gen- 
eral scheme,  but  let  the  German,  Italian  or  French 
engineer  work  out  the  details.  Such  an  arrangement 
ought  to  give  almost  ideal  results. 

In  Turke)'^  I  had  an  old  Italian  engineer,  educated 
in  I'^rancc,  (loing  detail  drawing.  The  drawings  he 
made  were  wonderful.  I  never  before  or  since  have 
had  such  beautiful  detail  drawings  made  by  any 
draughtsman.  But,  in  conceiving  a  general  scheme 
and  in  attacking  a  new  problem  the  foreign  engineer 


often  lacks  courage  to  follow  his  own  ideas  and  hesi- 
tates to  try  anything  new. 

There  are  two  ideas  of  what  an  engineer's  train- 
ing should  be:  First,  shall  the  student  be  educated 
along  narrow  lines  of  specialization,  or  second,  shall 
he  be  given  a  broad  foundation  and  specialize  in  later 
years  as  a  result  of  additional  study  after  leaving  col- 
lege? 

Personally,  I  believe  the  second  course  the  better 
one  for  the  average  student.  In  general  I  believe  a 
technical  course  should  give  a  man  a  general  educa- 
tion in  English,  modern  languages,  political  economy, 
ethics,  business  administration,  business  law  and  ac- 
countancy, and  a  thorough  grounding  in  mathematics, 
physics,  chemistry,  mechanics  and  drawing.  Particu- 
lar attention  should  be  given  to  thorough  teaching  of 
these  subjects.  This  foundation  should  be  followed 
by  sufficient  courses  showing  the  application  of  these 
fundamental  principles  so  that  the  student  will  be 
able  to  apply  his  fundamental  principles  to  actual 
problems.  I  do  not  believe  in  specialization  in  a 
four-year  college  course ;  or,  what  is  worse,  in  trying 
to  teach  detailed  practice  in  college.  Practice  is  al- 
ways changing  and  the  engineer  will  be  studying  the 
details  of  practice  all  the  remainder  of  his  business 
life.  Principles  that  are  correct  always  remain  the 
same  and  serve  to  guide  one  in  the  lines  of  correct 
practice.  The  college  should  always  emphasize  the 
fundamental  principles.  The  college  should  also  pro- 
vide for  the  engineer  who  wishes  to  take  up  additional 
work  along  specialized  lines. 

It  is  unfortunate  that  in  many  engineering  schools 
the  attempt  has  been  made  to  increase  the  number 
of  studies  and  crowd  more  and  more  work  into  the 
four  years.  A  certain  amount  of  work  is  all  that  can 
be  done  in  four  years  and  there  has  been  a  tendency 
to  crowd  out  the  fundamental  subjects  in  order  to 
put  in  more  practical  courses.  The  result  is  a  narrow 
and  one-sided  training. 

The  Group  System 

About  three  years  ago  the  Engineering  Department 
at  the  University  of  Michigan  changed  its  whole  sys- 
tem .and  adopted  what  we  call  the  group  system.  Out 
of  140  hours  credit.  87  hours  are  the  same  for  all 
branches  of  engineering,  30  hours  are  required  in  some 
one  of  the  sub-departments  of  engineering,  and  the 
remaining  15  to  20  hours  are  for  optional  or  elective 
courses,  of  which  eight  hours  are  absolutely  free  elec- 
tives,  subject  only  to  the  approval  of  the  head  of  the 
department.  We  are  always  careful  to  see  that  in 
the  optional  and  elective  studies  the  student  does  not 
specialize  in  any  particular  group. 

With  the  faculty  a  reverse  policy  is  adopted.  The 
faculty  is  specialized.  Take,  for  example,  my  own 
department  of  mechanical  engineering.  There  are  six 
groups  besides  the  general  department  of  mechanical 
engineering: 

1.  Steam  engineering. 

2.  Internal  combustion. 

3.  Hydro-mechanical. 

4.  Heating,  ventilating  and  refrigeration. 

5.  Shop  management. 

6.  Automobile. 

At  the  head  of  each  one  of  these  groups  is  a  speci- 
alist who  has  practical  experience  in  that  line  besides 
special  theoretical  training.  This  enables  the  student, 
even  though  he  does  not  specialize,  to  come  in  con- 
tact with  men  thoroughly  familiar  with  the  detail  and 
theory  of  the  work  they  are  teaching.    This  is  always 
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a  g^reat  inspiration  to  the  student  and  his  courses  are 
better  directed. 

There  is  a  danger  in  this  arrangement  of  courses 
which  must  be  guarded  against.  The  student,  in  be- 
ing broadly  educated,  becomes  superficiah  This  is 
particularly  true  with  the  American,  due  to  his  en- 
vironment. We  live  in  a  big,  rapidly  growing  country 
and  it  is  easy  to  see  only  the  big  things  and  forget 
that  these  are  made  up  of  small  details.  It  is  the 
design  and  construction  of  the  details  that  determines 
the  success  or  failure  of  the  whole. 

The  greatest  criticism  that  the  European  engineers 
make  upon  the  American  engineer  is  that  he  is  apt 
to  be  superficial,  he  does  not  go  into  his  work  thor- 
f)ughly  enough.  They  admit  that  the  American  is 
wonderful  in  his  conceptions,  but  say  that  he  is  lack- 
ing in  thoroughness,  accuracy  and  repose.  We  are 
too  much  given  to  design  with  a  hand  book  and  a  trade 
catalog  and  do  not  rely  on  our  own  figures.  We  are 
too  much  inclined  to  hustle  when  it  would  be  better 
to  go  slow.  Too  many  times  our  hustle  only  repre- 
sents lack  of  good  organization. 

Our  life  as  a  community  is  reflected  back  on  our 
student  body.  The  student  is  anxious  to  get  through 
as  soon  as  possible  so  as  to  get  out  and  chase  the  dol- 
lar. He  fails  to  realize  that  after  he  has  been  out  of 
college  a  few  years  no  one  will  ask  where  he  gradu- 
ated, but  will  want  to  know  what  he  can  do.  The 
most  difficult  thing  to  train  into  a  student  is  to  be 
thorough  and  accurate. 

There  is  another  criticism  I  wish  to  make  of  the 
American.  He  is  too  provincial.  He  knows  nothing 
about  what  is  being  done  in  other  countries.  Many 
men  seem  to  think  that  America  is  the  one  great  en- 
gineering country.     Three  years  ago  I   made  a  trip 


through  Germany,  France  and  England,  visiting  only 
manufacturing  plants,  and  I  assure  you  they  have  some 
of  the  finest  plants  I  have  ever  visited.  There  is  just 
one  line  in  which  Europe  admits  we  are  superior,  and 
that  is,  in  the  manufacture  of  machine  tools.  In  all 
the  best  machine  shops  in  Europe,  even  in  Turkey, 
you  see  many  machine  tools.  But  the  European  en- 
gineer is  rapidly  copying  these  tools  and  improving 
them.  We  must  look  to  our  laurels  if  we  expect  to 
maintain  our  superiority  even  in  these  lines. 

Knowledge  of  Many  Languages 

One  reason  why  the  European  engineer  is  more 
generally  informed  as  to  what  is  going  on  in  other 
countries  is  because  of  his  knowledge  of  other  langu- 
ages besides  his  own.  If  this  country  is  to  be  a  world 
power  it  must  know  the  world.  The  engineer  must 
not  confine  his  reading  and  observation  to  his  own 
country,  but  must  know  what  other  countries  are 
doing. 

I  believe  that  the  engineer  of  the  future  must  be 
broadly  educated.  He  must  cultivate  habits  of  thor- 
oughness and  accuracy.  He  must  be  familiar  with  the 
work  of  other  countries  in  his  own  line. 

Tliere  is  food  for  thought  in  the  conversation  which 
I  had  with  a  German  engineer  crossing  the  Black  Sea, 
which  may  be  summed  up  as  follows : 

There  are  three  commercial  nations :  Germany,  pro- 
gressing ;  England,  on  the  retrograde,  and  the  United 
States,  asleep. 

Let  us  see  to  it  that  the  engineering  profession 
shall  be  the  means  of  waking  up  this  country  to  its 
great  possibilities.  This  alone  will  make  the  engi- 
neering profession  the  most  important  one  in  our  mod- 
ern civilization. 


Experiments  with  Gravel  Roads  in  Iowa 


IOWA  has  been  experimenting  this  summer  with 
gravel  roads  and  in  the  November  Service  Bul- 
letin of  the  State  Highway  Commission,  T.  R. 
Agg,   professor   of   highway   engineering   of   the 
Iowa   Engineering  Experiment   Station,   recounts   the 
methods  used  and  the  results  obtained  as  follows : 

While  the  season  was  an  exceedingly  bad  one  for 
construction  work,  it  being  almost  impossible  to  secure 
strictly  high-class  results,  nevertheless,  it  is  believed 
that  the  general  method  followed  will  'prove  entirely 
satisfactory  for  most  Iowa  graveled  roads. 

While  it  is  highly  desirable  to  secure  a  gravel  con- 
taining about  60  per  cent,  of  material  retained  on  a 
j4-in-  screen  and  having  from  15  to  20  per  cent,  of 
clay  binder  mixed  with  it,  the  summer's  experience 
indicates  that  a  good  road  can  be  built  with  any  kind 
of  gravel  if  it  be  properly  handled.  On  the  Fort  Dodge 
road,  carrying  successfully  the  exceedingly  heavy 
traffic  of  the  Hawkeye  highway,  the  gravel  consisted 
of  pebbles  ranging  from  Y^  in.  in  size  down  to  fine 
clay.  The  clay  content  was  about  20  per  cent,  and 
only  about  40  per  cent,  of  the  material  was  retained 
on  the  j4-i'''-  screen.  The  pebbles  were  of  good,  hard 
durable  material,  and  the  clay  was  thoroughly  mixed 
with  the  sand. 

On  the  Spirit  Lake  work,  several  different  supplies 
of  gravel  were  drawn  upon.  Some  of  the  material 
was  exceedingly  cdarse,  contained  pebbles  up  to  3 
ins.  or  more  in  size  and  was  deficient  in  bonding  ma- 


terial. Other  material  that  was  used  ranged  from 
about  2  ins.  down,  was  fairly  well  graded  and  con- 
tained about  15  per  cent,  of  bonding  material. 

At  Rockwell  City  an  exceedingly  variable  local 
deposit  was  used.  The  gravel  contained  at  least  60 
])er  cent,  of  sand  and  20  to  25  per  cent,  of  clay. 

Whatever  the  character  of  the  material  happens 
to  be,  good  results  can  be  obtained  if  care  be  exercised 
in  securing  uniform  mixing  of  the  materials  on  the 
road  so  that  the  layer  will  be  homogeneous  in  char- 
acter and  will,  therefore,  wear  uniformly.  It  is  also 
important  to  rake  out  the  larger  stones  and  put  them 
in  the  bottom  layer. 

It  is  believed  that  no  stones  larger  than  will  pass 
a  2-in.  ring  should  be  used  for  the  wearing  course  of 
a  graveled  road.  If  the  gravel  is  deficient  in  binder, 
clay  or  loam  from  alongside  the  road  can  be  added  to 
the  surface  and  harrowed  in,  but  care  should  be  taken 
not  to  use  too  much  binder. 

Preparation  of  Roadbed 
In  shaping  the  trench  for  the  lower  course  sev- 
eral methods  were  tried  out,  some  of  which  did  not 
prove  to  be  very  satisfactory.  The  elevating  grader 
with  a  short  horizontal  apron,  was  used  for  a  few  days 
and  apparently  will  prove  to  be  very  satisfactory  for 
this  class  of  work.  The  material  which  was  excavated 
in  forming  the  trench  for  the  lower  course  was  de- 
livered by  the  apron  far  enough  out  at  the  side  to 
form  the  shoulders  for  the  upper  course.     Unfortun- 
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ately,  the  machine  that  was  being  tried  out  broke 
down  before  conchisive  ideas  had  been  arrived  at  as 
to  the  exact  manipulations  necessary  to  complete  a 
roadbed  by  this  method.  Later,  the  trench  for  the 
lower  course  was  plowed  by  means  of  the  tractor  and 
a  heavy  road  plow,  and  the  material  thus  loosened 
was  graded  out  to  form  shoulders  for  the  upper  course 
by  means  of  a  blade  grader.  This  method  did  not 
prove  to  be  very  satisfactory,  because  the  tractor  re- 
l)acked  the  material  that  had  been  loosened  during 
the  plowing,  and  it  was  difficult  to  finish  the  grading 
without  additional  plowing.  At  another  place,  the 
heavy  scarifier  was  used  to  loosen  the  road  surface, 
and  after  it  had  made  a  few  rounds,  the  loosened  ma- 
terial was  graded  out  with  a  blade  grader  for  should- 
ers. Probably  the  following  methods  can  be  used  sat- 
isfactorily:  1.  Elevating  grader  with  horizontal  apron. 
2.  Scarifier  and  blade  grader.  3.  Road  plow  and  blade 
grader,  if  each  furrow  is  graded  out  as  soon  as  plowed. 

Rolling  the  Roadbed 

After  the  roadbed  has  been  shaped  it  is  thoroughly 
rolled  with  a  roller  weighing  at  least  10  tons.  The 
imrpose  of  the  rolling  is  twofold:  1.  To  compact  and 
seal  the  roadbed  so  as  to  make  it  as  nearly  waterproof 
as  possible.  2.  To  develop  any  fundamental  weak- 
nesses in  the  foundation  if  such  exist.  These  latter 
will  be  evident  by  spongy  places  that  will  not  com- 
pact. When  such  places  exist  before  the  gravel  is 
placed  and  are  not  discovered  the  gravel  road  will 
eventually  develop  a  dejiression  at  this  point.  Prob- 
ably it  will  cut  through.  The  cause  of  spongy  places 
is  usually  water,  either  held  in  a  pocket  surrounded 
by  impervious  clay,  or  underground  water  flowing 
near  the  surface.  In  any  case  it  is  important  to  dis- 
cover the  presence  of  poor  foundations  before  the 
gravel  is  placed  and  to  take  whatever  measures  are 
necessary  to  correct  the  condition  before  placing  the 
surface. 

ICxperience  has  shown  conclusively  that  one  can- 
not regularly  compact  a  layer  of  gravel  that  is  more 
than  6  ins.  thick.  For  that  reason  a  gravel  road  should 
be  constructed  in  two  layers,  each  of  which  will  be 
about  6  ins.  thick  before  compacting.  When  the  road 
is  built  to  the  Iowa  Highway  Commission  standard 
the  lower  course  will  be  8  ft.  wide. 

In  order  to  get  just  the  right  amount  of  material 
in  the  roadbed  the  wagon  should  be  measured  and 
the  distance  should  be  computed.  The  dumper  should 
then  be  given  a  stick  of  the  length  that  a  load  should 
spread  or  should  be  given  a  cord  of  the  right  length 
with  a  stake  at  each  end.  If  the  loads  are  dumped 
the  right  distance  apart  spreading  is  considerably 
easier  and  when  completed  the  builder  is  assured  that 
he  has  the  proper  thickness  of  gravel.  The  spreading 
may  be  done  with  shovels  or  with  rakes  as  fast  as  the 
loads  are  dumped.  BiU  if  the  hauling  is  being  done 
by  a  large  force  it  may  be  more  convenient  to  dump 
a  number  of  loads  of  gravel  and  then  spread  them 
with  a  blade  grader.  For  this  work  a  light  grader 
that  can  readily  be  drawn  by  two  horses  is  better  than 
a  heavier  machine. 

Harrowing  Mixes  Material  Evenly 
After  the  gravel  has  been  spread  it  should  be  thor- 
oughlv  harrowed  to  evenly  mix  the  material.  Every- 
one knows  that  the  ordinary  gravel  is  exceedingly 
variable  in  composition,  and  that  even  material  hauled 
from  a  single  pit  will  vary  from  load  to  load.  If,  how- 
ever, the  material  in  the  road  is  thoroughly  stirred 
up  a  sufficiently  uniform  texture  can  be  secured  to 


give  reasonable  uniform  wearing  qualities.  The  har- 
rowing has  another  important  function,  that  is,  to 
distribute  thoroughly  the  bonding  material  through 
the  mass.  This  bonding  material  is  often  clay  from 
the  overburden,  or  from  dirty  gravel,  that  is  mixed 
with  the  better  material.  Sometimes  it  is  clay  that 
is  thrown  upon  the  surface  from  alongside  the  road. 
The  most  satisfactory  harrow  is  one  that  is  made 
of  lj4-in-  round  iron,  spaced  about  6  ins.  apart  and 
extending  8  ins.  below  the  frame.  The  harrow  is  ar- 
ranged to  be  drawn  by  one  corner  and  weighs  250  t<» 
300  pounds.  The  teeth  must  be  long  enough  to  stir 
thoroughly  the  entire  thickness  of  the  layer. 

After  the  gravel  has  been  spread  and  harrowed  it 
is  rolled  once  over.  At  this  stage  it  will  have  a  wavy 
appearance  due  to  the  fact  that  in  spite  of  the  utmost 
care  there  is  a  lack  of  uniformity  in  the  spreading  and 
some  dilTerence  in  the  density  of  the  layer  of  gravel. 
The  blade  grader  is  run  over  the  surface  dragging  the 
high  spots  and  depositing  the  material  in  the  low 
places.  Two  or  three  rounds  are  necessary  to  pro- 
duce the  desired  uniformity.  It  is  important,  how- 
ever, to  take  very  light  cuts  with  the  grader,  dragging 
only  a  small  amount  of  material  along  the  surface. 
When  once  the  blade  is  set  it  should  not  be  shifted 
again  during  the  round,  otherwise  additional  uneven 
places  will  be  formed.  The  roller  is  then  run  over  the 
surface  for  another  round  or  two  and  the  grader  again 
used  to  smooth  the  inequalities.  On  the  work  done 
during  the  past  summer  it  was  usually  found  neces- 
sary to  repeat  this  operation  four  or  five  times.  But 
this  was  due  to  the  unusual  weather  conditions  which 
made  it  impossible  to  secure  as  favorable  a  foundation 
as  would  ordinarily  be  the  case.  Probably  during  an 
average  season,  three  times  over  with  the  grader  be- 
tween rolling  will  be  enough. 

The  important  thing  is  to  get  the  gravel  so  well 
spread  that  it  rolls  down  uniformly.  As  soon  as  this 
stage  is  reached  the  rolling  is  carried  on  continuously 
until  the  layer  is  thoroughly  compacted.  If  the  gravel 
has  been  placed  during  dry  weather  and  continues  to 
dry  out  after  being  placed  on  the  roadway  it  is  use- 
less to  attempt  to  compact  it  with  a  roller  or  by  any 
other  means.  It  should  be  kept  in  shape  by  frequent 
trips  with  the  grader  until  a  rain  wets  it  sufficiently 
to  permit  rolling.  This  may  be  a  considerable  time 
at  certain  seasons  of  the  year,  but  if  the  gravel  has 
been  spread  between  suitable  earth  shoulders  the 
traffic  cannot  spread  it  out  over  the  roadway  and 
waste  it  during  the  period  when  it  is  too  dry  to  pack. 
When  it  does  receive  enough  water  to  pack  properly 
the  roller  will  finish  many  feet  of  road  a  day.  Dur- 
ing the  period  when  the  road  is  being  kept  in  shape  the 
grader  should  be  used  in  preference  to  the  drag.  The 
drag  has  a  tendency  to  increase  the  wavincss  of  the 
surface  unless  provided  with  runners. 

Early  Maintenance  Prevents  Ruts 
No  matter  how  carefully  a  gravel  road  has  been 
built  it  will  not  be  possible  to  produce  the  stability 
and  density  of  texture  that  would  result  from  years 
of  traffic.  During  the  first  year,  especially,  traffic  will 
have  a  tendency  to  form  ruts  or  depressions  in  the 
road  surface.  Unless  these  are  taken  care  of  immedi- 
ately upon  their  appearance  they  are  liable  to  become 
a  permanent  feature  of  the  surface.  As  the  gravel 
gradually  seasons  it  becomes  increasingly  difficult  to 
remove  depressions  or  ruts  and  the  economical  thing 
is  to  prevent  the  formation  of  them.  This  is  best 
accomplished  by  an  cKcasional  trip  with  a  light  blade 
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Country   Road-Building  Experience 

Construction    and    Operation    Methods    used    in    the    County    of 
Los  Angeles,  California — Comparison  of  three  types  of  roadway 


A  detailed  description  of  Country  Road  building 
practice  and  operation  in  the  County  of  Los 
Angeles,  Cal.,  is  given  in  a  current  issue  of 
Good  Roads,  from  which  extracts  are  print- 
ed below. 

Construction 

The  types  of  road  most  generally  used  in  the  county 
are  oiled  earth,  oiled  macadam,  concrete  and  concrete 
with  a  bituminous  wearing  surface. 

Oiled  Earth  Roads 

The  common  method  of  treating  earth  roads  in  the 
county  is  as  follows : 

The  roadway  is  first  shaped  to  the  desired  grade  and 
crown,  tMs  work  being  carefully  and  thoroughly  done.  An 
oil  containing  approximately  70  per  cent,  of  asphalt  is  then 
applied  at  the  rate  of  1  gal.  per  sq.  yd.  of  roadway.  This 
first  application  of  oil  is  allowed  to  remain  on  the  road  for 
a  day  or  two,'  after  which  the  road  is  thoroughly  cultivated 
with  toothed  and  disc  harrows  to  a  depth  of  from  4  to  6 
ins.  The  road  is  then  reshaped  and  a  second  application  of 
oil  made  at  the  rate  of  1  gal.  per  sq.  yd.,  after  which  it  is 
again  cultivated  and  given  a  third  treatment  of  oil,  the  same 
amount  being  applied  as  before.  The  road  is  then  finally 
reshaped  with  a  grader  and  rolled  with  a  10-ton  roller  or  a 
2-ton  sectional  horse  roller,  or,  if  that  is  not  obtainable,  with 
such  hand  rollers  as  may  be  available. 

A  road  constructed  in  this  way,  it  is  stated,  will 
carry  light  traf^c  for  a  long  time,  and  will  carry  medi- 
um traffic  satisfactorily  for  about  a  year,  but  will  not 
last  long  under  heavily  loaded  wagons.  The  life  of  the 
road  depends  largely  upon  the  rainfall  as  well  as  the 
amount  of  travel.  There  are  roads  of  this  kind  in  the 
county  which  have  been  in  service  three  years  without 
a  second  oiling  and  are  still  in  good  condition.  There 
are  others,  subjected  to  heavy  traffic,  which  go  to 
pieces  faster  than  they  can  be  oiled. 

Oiled  Macadam  Pavement 

The  standard  specifications  of  the  county  for  oiled 
macadam  are  as  follows  : 

Upon  the  roadbed  prepared  as  hereinbefore  described 
broken  stone  of  such  sizes  as  the  Road  Commissioner  may 
direct  shall  be  spread  in  layers  or  courses  of  a  width,  thick- 
ness and  cross  section,  which,  after  being  thoroughly  com- 
pacted by  watering  and  rolling,  shall  conform  with  the, stand- 
ard cross  section  mentioned  in  paragraph  two  (2)  hereof. 
Each  course  shall  be  rolled  separately  and  evened  up  with 
material  of  the  same  size  as  the  course. 

The  sprinkling  and  rolling  shall  be  continued  until  each 
course  is  thoroughly  compacted,  until  the  stone  ceases  to 
sink  under  the  roller  or  creep  in  front  of  it,  and  until  a 
heavily  loaded  wagon  may  be  driven  over  the  surface  with- 
out cutting  it  up.  The  surface  of  each  course  must  be  uni- 
formly smooth  and  conform  to  the  required  grade  and  cross 
section.  Then  one  or  more  light  applications  of  stone  screen- 
ings or  sand  shall  be  uniformly  spread  over  the  surface  and 
swept  in  with  street  brooms,  in  sufficient  quantity  to  fill  all 
voids.  It  shall  then  be  watered  and  rolled  and  the  applica- 
tion of  stone  screenings  or  sand,  watering  and  rolling  con- 
tinued until  all  voids  are  filled  and  until  the  stone  screenings 
or  sand  are  uniformly  one-quarter  {%)  inch  below  the  sur- 
face of  the  course  and  until  the  stone  is  firmly  locked  to- 


gether and  of  such  strength  that  it  will  carry  a  motor  truck 
having  a  load  nine  (9)  tons  on  the  rear  axle  without  showing 
any  appreciable  wheel  marks. 

After  the  upper  course  prepared  as  above  specified  has 
dried  to  a  depth  of  one  (1)  inch,  heavy  asphaltic  oil  shall  be 
applied  at  the  rate  of  one-half  (%)  gallon  per  square  yard 
of  surface  covered,  after  which  stone  screenings  or  sand 
shall  be  uniformly  spread  over  the  oiled  surface  in  a  thin, 
uniform  layer  in  sufficient  quantity  to  thoroughly  bind  the 
wearing  surface  of  the  stone  and  form  a  true  surface;  the 
interstices  shall  be  filled  to  the  surface,  but  the  screenings 
or  sand  shall  not  extend  more  than  one-fourth  (,%)  inch 
above  the  surface  of  the  larger  stone  after  thorough  water- 
ing and  rolling.  Then  a  second  coating  of  heavy  asphaltic 
oil  shall  be  applied  at  the  rate  of  one-half  {14)  gallon  per 
square  yard  of  surface  covered.  A  light  coating  of  screen- 
ings or  sand  shall  then  be  uniformly  spread  or  drifted  over 
the  surface  in-  sufficient  quantities  to  absorb  all  surplus  oil 
and  produce  a  uniform  surface  with  no  oil  exposed  and  no 
patches  of  excess  screenings  or  sand.  The  pavement  shall 
then  be  thoroughly  watered  and  rolled  until  it  becomes  hard 
and  smooth,  true  to  grade  and  cross  section,  and  free  from 
all  hollows  or  irregularities. 

All  broken  stone  and  screenings  or  sand  shall  be  shov- 
eled into  place  from  a  dumping  platform  or  from  the  wagon, 
or  spread  by  a  self-spreading  wagon,  or  distributed  by  a  bot- 
tom dump  wagon,  according  to  the  directions  of  the  Road 
Commissioner. 

The  finished  pavement  shall  be  hard,  uniformly  smooth 
and  true  to  grade  and  cross  section. 

Broken  stone  shall  not  be  deposited  upon  the  subgrade 
for  a  greater  distance  than  one-fourth  (14)  mile  ahead  of 
the  first  application  of  oil  except  by  written  consent  of  the 
Road  Commissioner,  it  being  the  intent  of  these  specifica- 
tions to  keep  the  work  finished  as  close  as  possible  and  not 
to  unduly  expose  the  loose  rock  to  damage  from  travel, 
dust,  etc. 

Oiling 

The  standard  specifications  of  the  county  for  oiling 
and  the  specifications  for  road  oil  for  both  earth  and 
macadam  roads  are  as  follows : 

The  heavy  asphaltic  oil  shall  be  applied  by  a  pressure 
spraying  machine  which  will  spread  the  oil  uniformly  over 
the  surface  of  the  road  in  a  manner  satisfactory  to  the  Road 
Commissioner,  using  the  specified  amount  of  oil  per  square 
yard  of  surface.  It  shall  be  applied  at  a  temperature  of  not 
less  than  two  hundred  and  fifty  (250)  degrees  Fahrenheit,  nor 
more  than   five  hundred   (500)   degrees   Fahrenheit. 

If  necessary  to  reheat  the  oil  to  comply  with  above  re- 
quirements, it  shall  be  done  and  at  the  expense  of  the  con- 
tractor, by  use  of  hot  air  or  superheated  steam  coils.  In  no 
case  shall  live  steam  or  water  be  injected  into  or  allowed 
to  enter  the  oil  after  it  has  been  received  by  the  contractor. 

In  the  process  of  oiling,  oil  must  not  be  allowed  to  fall 
on  any  concrete  head  walls,  curbs,  walks  or  private  driveways. 

No  oil  shall  be  applied  until  the  surface  which  is  to  re- 
ceive it  is  satisfactory  to  the  Road  Commissioner.  Before 
any  tank  of  oil  is  applied  it  must  be  inspected  by  said  Road 
Commissioner  to  determine  its  quantity  and  temperature. 

All  wagon  tanks  used  for  the  distribution  of  oil  shall 
first  be  submitted  to  the  Road  Commissioner,  who  will  gauge 
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and  mark  the  capacity  in  gallons  of  said  tanks  and  determine 
whether  they  are  suitable  for  the  proper  distribution  of  oil. 

At  least  twenty-four  (24)  hours  shall  elapse  between  any 
two  applications  of  oil  over  the  same  area. 

Disintegrated  Granite  Foundation 

A  foundation  used  to  a  considerable  extent  for  both 
macadam  and  concrete  consists  of  a  course  of  disinte- 
grated granite.  When  used,  this  is  built  according  to 
the  following  specifications : 

Upon  tlie  roadl)cd  prepared  as  hereinbefore  described, 
disintegrated  granite  shall  be  spread  in  layers  or  courses  of 
a  width,  thickness  and  cross  section,  after  watering  and  roll- 
ing, as  is  shown  on  the  standard  cross  section  therefor  and 
mentioned   in   paragraph   two   (2)    hereof. 

Each  course  of  disintegrated  granite  shall  be  saturated 
with   water  and  rolled   until   thoroughly  compacted. 

The  surface  of  the  finished  base  shall  be  hard,  smooth 
and  true  to  grade  and  cross  section,  and  satisfactory  to  the 
Road   Commissioner. 

Concrete  Pavement 

The  standard  specifications  of  the  county  for  pave- 
ment of  this  type  are  as  follows : — 

Roadbed. — The  roadbed  shall  be  prepared  as  hereinbe- 
fore specified;  also  it  shall  be  thoroughly  wetted  immedi- 
ately ahead  of  the  placing  of  the  concrete. 

Forms. — The  forms  shall  be  of  two  (2)  inch  redwood 
lumber,  free  from  warp,  the  thickness  of  the  pavement,  one 
edge  planed  straight.  They  shall  be  set  true  to  the  required 
lines  and  grades,  and  held  in  place  by  stakes  of  such  size 
and  length  and  set  at  such  intervals  as  may  be  necessary 
to  insure  rigidity.  The  stakes  shall  be  flush  with  the  upper 
edge  of  the  side  strips  and  the  entire  form  work  constructed 
in  a  substantial  and  workmanlike  manner.  The  forms  are 
not  to  be  removed,  but  arc  to  remain  as  part  of  the  com- 
pleted work.  The  forms  shall  be  thoroughly  wetted  or  oiled 
before  any  concrete  is  deposited  against  them. 

Whenever  it  is  necessary  to  stop  work,  even  at  noon- 
time, the  work  must  be  completed  up  to  a  form  placed  across 
the  roadbed. 

Cement. — .\11  cement  for  the  concrete  pavement  shall  be 
"Portland"  cement,  conforming  with  the  standard  specifica- 
tions for  cement  adopted  in  August,  1909,  by  the  .\merican 
Society   for  Testing   Materials. 

The  cement  shall  be  suitably  protected  from  the  weather 
and  piled  so  as  to  permit  of  access  for  tally,  inspection  and 
identification  of  each  shipment.  It  will  be  delivered  in  the 
original  package  with  the  brand  and  the  name  of  the  manu- 
facturer i)lainly  marked  thereon.  The  contractor  shall  be 
held  responsible  for  the  proper  protection  and  safety  of  the 
cement  after  delivery  by  the  County.  He  shall  also  collect 
and  make  prepaid  return  shipment  of  empty  cement  sacks, 
and  all  shortage  of  cement  or  sacks  shall  be  charged  to  his 
account. 

Other  Materials. — The  concrete  shall  be  composed  of 
broken  stone  or  screened  gravel  and  sand — all  of  which  shall 
be  clean,  hard,  durable,  well-graded — and  "Portland"  cement, 
and  fresh,  clean  water. 

The  sand  shall  be  of  such  size  that  all  of  it  will  pass 
through  a  screen  having  four  (4)  meshes  per  linear  inch, 
and  at  least  forty  (40),  but  not  more  than  eighty-five  (85), 
per  cent,  by  weight,  will  be  retained  on  a  sieve  having  thirty 
(;iO)  meshes  per  linear  inch.  Not  more  than  seven  (7)  per 
cent,  by  weight  shall  pass  through  a  sieve  having  one  hun- 
dred (100)  meshes  per  linear  inch. 

The  broken  stone  or  gravel  stones  shall  vary  in  their 
longest  dimensions  from  one-half  (}4)  of  an  inch  to  two 
and   one-half   (Zyi)   inches. 

Composition. — Concrete  materials  shall  be  proportioned 
as  follows:  One  (1)  cubic  foot  (94  pounds)  of  cement,  two  (2) 


cubic  feet  of  sand,  and  four  (4)  cubic  feet  of  broken  ttooe  or 
screened  gravel,  and  water,  which  shall  be  added  in  *uch 
proportions  as  the  P-.n.i  (',,tiiniiit;..t,,.r  ...•■v  •'••'■"?  <••"-  fo 
time,  determine. 

Mixing  and  Placing. —  ii  liic  concrete  is  mixed  mechanic- 
ally, a  mixer  shall  be  used,  into  which  the  materials,  includ- 
ing the  water,  can  be  precisely  and  regularly  proportioned 
and   be   thoroughly   mixed. 

Hand-mixed  concrete  shall  be  mixed  on  a  tight,  level 
platform  as  follows:  the  cement  and  sand  shall  first  be  thor- 
oughly mixed  dry  in  the  proportions  specified.  Clean  water 
shall  then  be  added  and  the  materials  thoroughly  mixed,  and 
deposited  on  the  broken  stone  or  screened  gravel,  which  has 
been  previously  drenched  with  water.  The  ingredients  shall 
then  be  thoroughly  mingled  and  turned  over  until  each  stone 
is  covered  with  mortar.  The  batch  shall  be  carefully  de- 
posited without  delay  and  thoroughly  rammed  until  the  water 
flushes  to  the  surface  and  all  the  voids  are  filled.  Should 
defective  work  be  discovered  it  is  to  be  removed  and  the 
space  refilled  with  fresh  material  as  directed  by  the  Road 
Commissioner.  No  allowance  shall  be  made  for  any  materials 
or  labor  necessary  on  account  of  water. 

Finish. — The  concrete  is  to  be  brought  to  a  true  and 
uniform  surface  conforming  to  the  grade  and  cross  section 
of  completed  roadway,  as  shown  on  drawings,  by  means  of 
templates  and  such  other  implements  as  may  be  necessary. 
While  the  concrete  is  still  plastic,  it  is  to  be  finally  finished 
with  steel  floats  and  given  a  granolithic  surface,  which  must 
be  free  from  any  unevenness. 

During  the  first  fourteen  (14)  days  after  placing,  the 
concrete  pavement  shall  be  kept  constantly  flooded  by  im- 
pounding water  within  a  series  of  earth  dams  and  earth 
banks  constructed  at  such  locations  and  in  such  a  manner 
as  the  Road  Commissioner  may  direct. 

All  concrete  shall  be  measured  in  accordance  with  the 
dimensions  shown   on   the  plans  and  cross   sections. 

Reinforcement.— (If  specified  in  proposal).  Shall  be 
woven  wire  reinforcement  of  such  size,  thickness  and  design 
as  shown  on  the  plans  or  cross  section  therefor  (similar 
to  the  American  Steel  and  Wire  Company's  triangle  mesh 
reinforcement  wire)  and  acceptable  to  the  Road  Commis- 
sioner. It  shall  be  laid  with  the  longitudinal  wires  at  right 
angles  to  the  centre  line  and  one  and  one-half  (1^)  inches 
above  the  bottom  surface,  allowing  each  sheet  a  two  (2» 
inch   lap. 

Concrete  pavement  will  be  paid  for  at  the  unit  price  per 
square  yard  for  concrete  pavement  in  place  complete,  which 
price  shall  include  the  furnishing  of  all  materials,  all  labor. 
tools,  implements,  forms  and  all  work  on  same,  and  every- 
thing incidental  and  necessary  to  the  completed  work,  except 
as   herein   otherwise   specified. 

Bituminous  Wearing  Surface 
Bituminous    wearing    surfaces    for    concrete  pave- 
ments are  constructed  in  accordance  with  the  follow- 
ing specifications : — 

After  the  concrete  pavement  has  been  constructed  as 
hereinbefore  specified,  all  dust,  mud,  earth  or  foreign  ma- 
terial of  any  kind  which  may  have  accumulated  upon  it  shall 
be  removed  and  the  surface  flushed  with  water.  When  it 
has  become  sufficiently  hard  and  dry  and  in  the  opinion  of 
the  Road  Commissioner  is  ready  to  receive  it,  asphaltic  oil 
will  be  furnished  and  applied  by  the  County.  It  will  be  put 
on  in  one  application  of  approximately  one-third  (1/3)  of 
a  gallon  to  the  square  yard.  All  the  work  hereinbefore  and 
hereafter  provided  for  shall  be  performed  by  the  contractor 
except   the  application  of  asphaltic  oil. 

Directly  after  the  oil  has  been  applied,  stone  screenings 
of  the  commercial  size  known  as  Number  Four  shall  be 
uniformly  spread  upon  it  in  sufficient  quantity  to  combine 
with  the  oil  without  leaving  any  excess  screenings  on  the 
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finished  road  surface.  The  stone  screenings  are  to  be  spread 
in  a  direction  parallel  with  the  road  and  never  crosswise.  If 
necessary,  from  time  to  time,  additional  screenings  shall  be 
spread,  as  the  Road  Commissioner  may  direct,  to  cover  any 
oil  which  may  come  to  the  surface,  until  the  final  comple- 
tion and  acceptance  of  the  work.  The  stone  screenings  arc 
to  be  furnished  and  spread  by  the  contractor  and  must  be  of 
a  quality,  size  and  spread  in  a  manner  satisfactory  to  the 
Road    Commissioner. 

Maintenance 

For  maintenance  purposes  the  roads  of  the  county 
are  divided  into  two  classes — paved  ways  and  earth 
roads,  the  latter  comprising  all  roads  in  the  county 
except  the  boulevards  or  paved  ways.  The  work  of 
maintenance  is  classified  under  three  heads — ordinary 
maintenance,  extraordinary  maintenance  and  special 
maintenance — and  is  all  carried  out  under  the  direct 
charge  of  the  Superintendent  of  Maintenance. 

Ordinary  maintenance  is  carried  on  under  the  di- 
rection of  district  engineers,  of  which  there  are  at  pre- 
sent three.  This  work  consists  of  small  patchwork, 
the  repair  of  holes  not  exceeding  3  yards  in  surface 
area,  the  filling  of  ruts  and  depressions,  the  removal 
of  loose  stones  and,  in  fact,  any  work  of  this  char- 
acter not  necessitating  scarifying,  and  also  all  reseal- 
ing  of  the  paved  part  of  the  road.  The  upkeep  of  the 
shoulders,  gutters,  culverts  and  guard  rails  and  fences 
is  also  considered  a  part  of  ordinary  maintenance.  The 
work   is    done   by   patrol    service,    modeled    after    the 


drivers,  and  various  implements  required  for  ordinary 
road  work. 

At  present  there  is  under  consideration  a  plan  for 
increasing  the  facilities  of  the  county  oil  pit  so  that  the 
department  can  handle  all  grades  of  oil,  and  for  con- 
structing a  refinery  so  that  the  oil  can  be  taken  direct 
from  the  wells.  The  three  motor  trucks  referred  to 
are  equipped  with  tanks,  pumps,  etc.,  and  are  used  for 
handling  the  heavy  oil.  The  lighter  oil  is  handled  by 
gravity  sprayers  drawn  by  horses.  If,  however,  the 
haul  for  lighter  oil  is  too  long  to  be  economically 
handled  with  these,  one  of  the  other  machines  is  used. 
In  addition  to  the  county  oil  pit,  there  are  several 
heating  stations  at  various  points  in  the  county  where 
oil  is  received  direct  from  the  refineries  at  the  wells, 
thereby  saving  a  second  freight  rate  for  shipping  the 
oil  out  from  the  county  oil  pit.  It  is  expected  that 
before  another  year  the  county  will  have  sufficient 
equipment  to  enable  it  to  do  all  of  the  oil  handling 
with  its  own  forces.  It  has  been  found,  it  is  stated, 
that  the  county  can  haul  and  distribute  the  oil  with 
its  own  machines  for  about  one-half  what  it  is  neces- 
sary to  pay  contractors  for  doing  such  work.  The  oil 
is  a  very  important  material  in  the  county  work,  and 
it  is  believed  that  it  is  much  safer  to  handle  it  with 
the  county's  own  forces. 

A  comprehensive  traffic  census  has  not  yet  been 
taken  by  the  county,  although  during  the  past  year 
counts  have  been  made  on  practically  all  the  main 
highways.     On  some  of  the  roads  a  census  was  taken 


Big  Balance  Now  on  Right  Side 

1913                       1914  1915 

Canadian  Imports,  year  ending  Oct $680,126,591  $607,441,535  $478,208,581 

Canadian  Exports,  year  ending  Oct $447,156,108  $479,126,831  $669,330,590 

Canada  thus  can  show  the  handsome  credit  trade    balance   of   exports  over   imports  for   the   year 
ending  Oct.  31,  1915,  of  $191,122,009. 


French  system,  but  modified  by  the  substitution  of 
the  motor  truck  for  the  horse-drawn  vehicle.  It  is 
found  that  a  gang  of  six  or  eight  men,  with  a  motor 
truck  equipped  with  a  small  pump  for  handling  oil 
and  with  shovels,  rakes,  hoes,  tampers  and  other  tools, 
can  do  the  ordinary  small  repairing  necessary,  to  keep 
the  road  surface  in  a  satisfactory  condition  on  a  stretch 
of  from  50  to  75  miles. 

Extraordinary  maintenance  comprises  large  patch- 
work jobs  which  may  require  scarifying ;  resurfacing 
work  on  pavements  in  a  rough  or  bad  condition  for 
distances  not  less  than  200  feet  in  length ;  the  recon- 
struction of  worn-out  pavements  for  similar  distances, 
in  which  the  use  of  new  material  is  necessary,  and  the 
renewal  of  parts  of  culverts,  guard  rails  and  fences. 

Special  maintenance  comprises  all  work  in  the 
nature  of  new  construction,  such  as  putting  in  new 
culverts,  guard  rails  and  fences  where  none  previously 
existed,  and  also  the  repair  of  damage  resulting  from 
flood,   storms  or   similar   causes. 

Stone  and  Oil  Plants  and  Equipment 

The  Road  Department  at  present  operates  two 
quarries  and  crushing  plants,  which  provide  most  of 
the  crushed  stone  needed  for  construction  and  main- 
tenance work. 

The  equipment  owned  by  the  department  includes 
4  steam  shovels,  16  steam  or  gasoline  rollers,  3  traction 
engines  (which  may  be  converted  into  steam  rollers), 
8* motor  trucks,    3   oil   trucks,    concrete    mixers,    pile 


two  or  three  times  during  the  year.  In  order  that 
some  real  value  to  those  responsible  for  the  construc- 
tion and  up-keep  of  the  roads  might  be  obtained,  it 
was  decided  to  make  the  count  extend  over  the  entire 
twenty-four  hours  of  the  day  and  then  reduce  the  re- 
cord to  a  foot-ton  basis.  This  was  done  and  the  record 
for  the  road  in  question  shown  graphically,  the  record 
being  so  drawn  as  to  show  the  amount  of  horse-drawn 
traffic,  the  amount  of  motor  traffic  and  the  amoimt  of 
the  two  combined.  Road  Commissioner  F.  H.  Joyner 
discusses  the  effect  of  traffic  as  follows : 

"It  has  been  found  that  the  foot-ton  traffic  varies 
directly  with  the  actual  wear  on  the  roads,  as  shown 
by  the  surface  condition  of  the  road  and  by  careful  ex- 
amination of  the  entire  thickness  of  the  road  crust,  and 
it  does  not  appear  that  the  weight  or  the  speed  materi- 
ally affect  the  ainount  of  wear,  excepting  as  they  aflfect 
the  foot-ton  load  that  the  road  is  carrying.  Of  course, 
where  foundations  are  weak,  either  through  errors  in 
construction  or  from  other  causes,  such  as  the  burrow- 
ing of  animals,  a  single  10-ton  load  will  occasionally 
cause  the  macadam  to  break  under  the  load  where  it 
would  not  break  under  five  2-ton  loads,  but  this  has 
been  found  to  be  a  rare  exception.  As  a  rule  if  a  10- 
ton  load  will  develop  a  weakness  in  the  foundation,  five 
2-ton  loads  will  develop  the  same  weakness.  It  is  be- 
lieved that  this  traffic  census  will  enable  the  depart- 
ment to  know  what  repairs  and  construction  are  go- 
ing to  be  needed  in  the  years  to  come,  and  knowing 
that,  we  will  be  able  to  provide  for  funds  necessary  to 
meet  our  maintenance  expenses." 


^^B         Decer 
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The    Tunkhannock    Valley    Viaduct 

Total   length   2375  feet — Maximum  height  240  feet — 
Ten  spans  180  feet  long — 165,000  cu.  yds.  concrete" 


The  Delaware,  Lackawanna  &  Western  R.  R.  has 
just  placed  in  service  its  new  39.6-mile  cut-oflf  between 
Clark's  Suniinit  and  Ifallstead,  Pa.,  constructed  at  a 
cost  of  about  $12,000,000.  Although  the  new  three- 
track  line  does  not  deviate  widely  from  the  old  loca- 
tion, its  maximum  divergence  being  about  Ij/.  miles, 
it  saves  a  distance  of  3.6  miles,  and  greatly  reduces 
the  jjrades  and  curves.  The  maximum  grade  has  been 
reduced  from  1.23  per  cent,  to  0.682  per  cent.,  while 
the  curvature  has  been  reduced  from  a  total  of  3,970 
degs.  to  1,570  degs.  The  principal  structures  along 
the  new  line  are  the  Nicholson  Tunnel,  a  double-track 
bore  3,630  ft.  long;  the  Martin's  Creek  Viaduct,  a 
three-track  concrete  structure  having  a  maximum 
height  of  150  ft.  and  a  length  of  1,600  ft. ;  and  the  Tunk- 
hannock Creek  Viaduct. 


c5ne  o{  180  ft.  spans  Tunkhannock  Viaduct. 

The  dominant  feature  of  the  new  line  is  the  Tunk- 
hannock Creek  Viaduct,  a  double-track  structure  hav- 
ing a  length  of  2,375  ft.  and  a  maximum  height  of  240 
ft.  This  viaduct  is  composed  of  ten  180-ft.  and  two 
(buried)  100-ft.  semi-circular  arch  spans  springing 
from  solid  piers  founded  on  bedrock.  The  divided  arch 
ring  supports  transverse  spandrel  walls,  upon  which 
rests  a  floor  system  consisting  of  semi-circular  spand- 
rel arches.  The  magnitude  of  the  structure  and  the 
architectural  treatment  of  it  are  clearly  shown  in  the 
figure,  which  is  a  close  view  of  the  second  span  from 
the  north  end.  The  following  data  on  this  viaduct 
arc  of  interest : 

The  deeper  piers  have  a  section  of  40  x  46  ft. 
below   the   ground   surface,   while   above   ground   all 

•Ennrinccrinu  and  Contractinu. 


piers  are  36  ft.  6  ins.  by  43  ft.  6  ins.  up  to  a  plane  17 
ft.  6  ins.  below  the  springing  line  of  the  arches.  The 
deepest  pier  extends  98  ft.  below  the  ground  surface, 
and  at  this  pier  it  is  304  ft.  from  the  bottom  of  the 
foundation  to  the  highest  jxjint  of  the  masonry. 

The  lOO-ft.  span  at  each  end,  termed  an  abutment 
span,  is  entirely  buried  by  the  approach  embankments. 
Each  end  span  is  composed  of  two  arch  ribs,  5  ft.  6  ins. 
thick  at  the  crown  and  12  ft.  wide.  These  ribs  are 
spaced  22  ft.  on  centres,  leaving  a  10-ft.  space  between 
them.  The  two  ribs  of  each  span  are  tied  together 
with  four  reinforced  concrete  struts.  They  support 
reinforced  transverse  walls,  on  which  rests  a  rein- 
forced concrete  floor  slab  varying  in  thickness  from 
I  ft.  9  ins.  to  2  ft.  6  ins.  The  floor  slab  extends  a 
few  feet  beyond  the  crown  of  the  arch,  and  the  space 
between  the  arch  ring  and  the  floor  slab  is  closed  with 
an  18-in.  longitudinal  curtain  wall  along  each  outside 
face,  so  that  when  the  embankments  are  completed 
these  abutment  <;i);ni-,  will  liavc  the  appearance  of  Li- 
abutments. 

Each  180-ft.  >ii,iii  i>  1 1  imposed  of  two  arch  ribs, 
8  ft.  thick  at  the  crown  and  14  ft.  wide.  These  ribs 
are  spaced  20  ft.  on  centres,  leaving  a  6-ft.  opening 
between  them.  The  ribs  carry  reinforced  transverse 
spandrel  walls  which  vary  in  thickness  from  3  ft.  2  ins. 
to  4  ft.  8  ins.  The  spandrel  walls  are  arched  over  the 
space  between  the  ribs  and  carry  a  floor  system  com- 
posed of  13-ft.  6-in.  semi-circular  spandrel  arches  hav- 
ing a  thickness  at  the  crown  of  1  ft.  9  ins.  The  para- 
pet wall,  which  extends  the  entire  length  of  the  via- 
duct, rises  7  ft.  3  ins.  above  the  viaduct  floor,  while 
the  pilasters  at  the  piers  extend  3  ft.  above  the  top 
of  the  pilaster  walls.  The  viaduct  contains  165,000  cu. 
yds.  of  concrete  and  1,300  tons  of  reinforcing  steel. 


.\t  a  meeting  of  the  Vancouver  branch  of  the  Cana- 
dian Society  of  Civil  Engineers  on  the  evening  of 
December  2,  Mr.  Fowler,  consulting  engineer,  Seattle, 
delivered  an  address  on  "The  Great  Bridges  of  the 

World." 


"After  the  war,  a  readjustment  of  trade  con- 
ditions is  to  be  expected.  The  flood  of  wealth 
which  has  attended  the  export  of  munitions  and 
war  supplies  must  of  necessity  be  largely  cur- 
tailed, and  a  new  set  of  problems  will  have  to  be 
faced.  As  I  have  said  on  former  occasions  when 
I  have  had  the  pleasure  of  addressing  you,  if 
economy  be  exercised  to  meet  the  increased  bur- 
den of  taxation,  of  which  we  must  bear  our  share, 
and  the  production  of  exportable  articles  in- 
creased to  the  utmost  extent,  to  protect  our  gold 
supply  and  minimize  our  borrowings,  and  if  we 
keep  strong  in  working  capital,  then,  no  matter 
what  difficulties  the  future  may  have  in  store  for 
us,  we  can  look  forward  to  them  with  a  degree 
of  complacency." — President's  address.  Annual 
Meeting,  Bank  of  MontreaL  ' 
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Progress  of  Bloor  St.  Viaduct,  Toronto 

Work  well  in  advance  of  schedule — Concrete  foundations  practic- 
ally ready  for  steel  superstructure — Construction  details  described 


THANKS  to  the  unusually  open  fall  weather,  con- 
tractors on  the  concrete  foundation  work  of 
the  Bloor  Street  Viaduct,  Toronto,  have  been 
able  to  rush  construction  right  up  to  the  pre- 
sent time.  As  a  result  they  are  considerably  ahead 
of  schedule  and  practically  ready  for  the  steel  super- 
structure, the  erection  of  which  will  be  commenced 
early  in  the  new  year. 

It  will  be  remembered  that  this  viaduct  is  an  ex- 
tension of  Bloor  Street  East,  designed  to  supply  a 
means  of  exit  from  the  city  at  its  north-east  corner 
and  to  provide  a  more  direct  route  to  the  heart  of  the 
city  from  the  section  surrounding  Danforth  Avenue — 
a  section  already  served  with  a  municipal  car-line,  but 
somewhat  isolated  on  account  of  the  deep  Don  River 
ravine  which  runs  in  a  north  and  south  direction 
through  the  eastern  portion  of  the  city,  and  by  the 
first  Rosedale  ravine  which  runs  south-east  by  south, 
and  merges  into  the  Don  Valley. 

An  extension  of  Bloor  Street  directly  east  would 
cross  these  two  ravines  a  little  above  their  junction  ■ 
point.  It  would  also  cut  the  Rosedale  ravine  at  a  long 
angle.  For  this  reason  the  engineers  decided  to  devi- 
ate the  course  of  the  new  roadway  slightly,  and  ac- 
cording to  the  approximate  plan  shown  in  Fig.  1.  Sec- 
tion A,  shown  here,  is  simply  an  earth-fill  along  the 
south  bank  of  the  steep  ravine.     B  is  known  as  the 


D^v/tf^  ^f 


Fig.  1.  — B  and  D  represent  respectively  Rosedale  and  Don  sections 
Bloor  Street  Viaduct,  Toronto. 

Rosedale  section  of  the  viaduct ;  it  crosses  the  Rose- 
dale ravine  approximately  at  right  angles.  C  is  a  sec- 
tion of  ordinary  concrete  roadway  crossing  the  pro- 
jection of  land  which  runs  down  to  a  point  between 
the  two  ravines.  D  represents  the  viaduct  crossing 
over  the  Don  Valley,  the  longest  stretch  of  the  new 
roadway. 

It  will  also  be  recalled  that  after  mature  considera- 
tion as  to  the  relative  merits  and  costs  of  concrete 
and  steel  it  was  decided  to  build  both  sections  of  this 
viaduct  of  steel  superstructure  resting  on  concrete  foot- 
ings. The  present  article  deals  entirely  with  the  con- 
crete, work  on  which  is  practically  complete  on  both 
sections,  this  work  having  been  carried  on  simultane- 
ously, though  by  different  contractors 

Commencing  at  the  east,  on  Danforth  Avenue,  the 
viaduct  crosses  the  Don  Valley  by.  a  steel  superstruc- 
ture carried  on  a  substructure  consisting  of  seven  mass 


concrete  piers  with  five  steel  spans  and  approaches  of 
steel  trestle  work  to  a  point  in  Rosedale  due  west  of 
Danforth  Avenue.  From  here  to  a  point  on  Castle 
Frank  Road  on  the  north-east  bank  of  the  Rosedale 


Fig.  2.-Piers  A  and  B,  Don  section,  Nov.  26,  1915. 

Ravine  a  common  paved  roadway  will  be  laid.  The 
viaduct  then  crosses  the  Rosedale  Ravine  on  a  similar 
structure  to  the  Don  Valley  section  to  a  point  at  the 
head  of  Parliament  Street  produced,  intersecting  here 
with  a  paved  causeway  built  on  an  earth-fill  on  the 
south-west  side  of  the  ravine  from  the  corner  of  Bloor 
and  Sherbourne  Streets. 

The  contract  for  this  earth-fill  has  not  been  let  to 
any  firm,  the  idea,  when  the  contracts  were  awarded 
for  the  viaduct,  being  to  advertise  the  fill  for  a  dump 
for  clean  earth  from  building  construction,  and  to  use 
it  as  a  dumping  ground  for  earth  excavated  in  the 
Rosedale  section  of  the  viaduct,  and  to  let  the  con- 
tract only  if  found  necessary  when  the  rest  of  the  via- 
duct was  completed. 

Don  Valley  Section 

The  Don  Valley  section  of  the  Bloor  Street  Viaduct 
is  1,680  ft.  long,  including  the  eastern  and  western  ap- 
proaches,  and    125    in    height   above   the    Don    River. 
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Fig.  3.— Pier  D— Photo  taken  from  cement  tower. 
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Fig.  4.-Birds-eye  vltw  Don  Section  Bloor  SI.  Viaduct.  Toronto,  from  Danforth  end.  Oct  21.  191S. 


The  bridge  proper  is  1,077  ft.  6  ins.,  and  consists  of  five 
steel  spans.  There  are  seven  piers,  commencing  from 
the  east  with  pier  A.  All  piers  are  lettered  consec- 
utively. 

The  central  span  over  the.  Don  River  from  pier 
D  to  pier  E  is  281  ft.  6  ins.  centre  to  centre  of  pins ; 
the  first  pair  of  spans  on  each  side  of  this,  C-D  and 
E-F,  are  240  ft.  centre  to  centre  of  pins,  and  the  next 
pair,  B-C  and  F-G,  158  ft.  centre  to  centre  of  pins. 
This  constitutes  the  bridge  proper.  The  west  ap- 
proach has  an  80-ft.  steel  span  with  cement  side  walls 
and  suspended  cement  ceiling,  and  the  east  approach 
consists  of  steel  trestle  work  with  cement  side  walls. 
The  four  arches  of  each  main  span  rest  on  large  granite 
blocks  cnilicddcd  in  the  concrete  of  the  footing  of  each 
pier. 

Work  commenced  on  the  Don  section  on  January 


16,  1915.  Work  since  January  has  been  carried  on 
continuously  to  the  middle  of  December.  The  sub- 
structure has  been  practically  completed  before  the 
advent  of  cold  weather,  and  construction  work  along 
this  line  has  now  been  stopped  till  after  the  erection 
of  the  steel  superstructure,  when  the  balance  of  th*" 
concreting  will  be  completed.  All  foundation  footing 
in  the  Don  section  are  in,  and  about  60  per  cent,  of  the 
total  amount  of  concrete  is  already  placed,  26,000  to 
27,000  cu.  yds.  of  concrete  having  been  poured  in  the 
various  piers.  Practically  40  per  cent,  of  the  Don  sec- 
tion is  ready  for  the  erectiop  of  the  steel.  All  excava- 
tions for  caisson  work  have  been  finished,  and  the  on1\ 
excavation  work  that  remains  to  be  done  is  the  dres- 
ing  of  the  eastern  and  western  slopes  and  grading 
around  the  foot  of  the  piers.  About  43,000  cu.  yds. 
of  earth  have  been  moved  in  the  various  excavations. 


Fig.  5.-Pler  H,  Rojedalc  section,  Oct  14, 1915. 


Pl«.  «.-Pier  ),  Roscdalc  section,  Sept.  22,  19IS. 
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Fig.  7.— Bloor  Street  Viaduct.  Toronto-Panoramic  view  of  the  Dor 


The  four  piers,  C,  D,  E,  and  F,  in  the  centre  of 
the  bridge  proper  are  set  on  solid  rock.  Excavation 
for  these  piers  was  done  by  the  open  caisson  method. 
The  top  surface  of  the  rock  found  here  was  a  shaly 
layer  of  limestone,  which  was  very  soft  and  disinte- 
grated, necessitating  that  the  excavations  be  carried 
down  from  three  to  five  feet  further  to  obtain  a  solid 
rock  bed. 

The  deepest  excavation  is  47  ft.  below  the  lowest 
level  of  the  Don  Valley.  The  rest  of  the  cuts  vary 
from  30  to  40  ft.  below  the  surface  of  the  ground  in 
their  respective  locations.  In  all  caisson  work  exce])t 
pier  D,  Lackawanna  sheet  steel  piling  was  used  for 
sheeting,  being  heavily  braced  to  prevent  them  from 


Caving  in.  Some  little  difficulty,  the  only  serious  trouble 
encountered  during  the  construction  of  the  piers,  was 
met  with  in  excavating  for  some  of  the  footings.  Deep 
layers  of  quicksand  saturated  with  water  were  en- 
countered, necessitating  a  very  rigid  and  tight-fitting 
form. 

In  general,  pulsometer  pumps  were  used  in  un- 
watering  the  caissons,  which  in  the  case  of  the  two 
piers  on  each  side  of  the  Don  was  quite  a  momentous 
task.  The  two  piers  next  to  the  abutments  on  the  west 
side,  near  the  Rosedale  Heights,  and  one  pier  next  to 
the  abutment  on  the  Danforth  approach,  rest  on  spread 
footings  on  hard,  dry,  clay  foundations,  varying  from 
10  to  14  ft.  below  the  surface  of  the  ground. 


&^^ 


Fig.  8.— Bloor  Street  Viaduct,  Toronto— Perspective  of  Don  Valley  Scclj 
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Mm,  September  10.  1915-C.P.R.  tracks  at  rfght-hand  side. 


On  the  Danforth  approach  the  embankment  ha.s 
been  cut  away  to  allow  ])ier  A  to  be  placed  as  far  east 
as  was  reasonably  ])ossible.  This  was  necessary  owing 
to  the  fact  that  the  C.  P.  K.  runs  along  the  east  bank  of 
the  valley  pretty  well  up  the  slope.  This  was  foreseen 
by  the  city,  and  arrangements  entered  into  with  the 
C.  P.  R.  wherein  it  was  agreed  to  design  the  viaducts 
so  that  the  railroad  should  pass  between  piers  A  and 
B,  without  any  alterations  to  the  present  roadbed. 
This  required  setting  the  first  pier  well  into  the  east 
bank. 

A  Marion  steam  shovel  was  installed  for  this  ])ur- 
pose  and  excavated  the  earth  into  dump,  cars  which 
were  hauled  up  an  incline  over  the  C.  P.  R.  tracks 


and    distributed    from    there    wherever     needed     over 
the  Don  Valley  for  grading  about  the  piers  and  build- 
ing up  low  leads.     Over  25,(XX)  cu.  yds.  were  cxc.i 
vated  and  distributed  in  this  way. 

The  distribution  of  all  excavated  matter,  aggre- 
gate, and  material  for  concrete  is  handled  by  a  stand- 
ard 1200-ft.  Lidgerwood  cable  running  from  the  east 
end  of  the  Don  Valley  to  the  highlands  in  Rosedalc. 
This  cable-way,  with  its  bucket,  is  operated  by  a  two- 
drum  steam  hoisting  engine  situated  in  an  engine  house 
in  the  Don  Valley. 

Operations  are  carried  on  by  means  of  electric  sig- 
nals, a  signaller  on  the  scene  of  operations  giving 
his   signals   to   the   operating   room    by   means   of   a 


ans  exposed  steel,  approach  work  encased  steel    Total  IcnSth  1618  feet. 
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Fig.  9.—  Perspective  of  Rosedale 
Section  of  Bloor  St.  Viaduct,  To- 
ronto—Total lengtli  600  feet. 


switch.  Material  for  the  west  portion  of  the  Don 
section  is  supplied  and  delivered  on  cars  on  the  sid- 
ings of  the  G.  T.  R.  and  the  C.  N.  R.  on  the  west  bank 
of  the  Don.  The  cement  is  unloaded  on  to  narrow- 
gauge  hand-trucks,  and  from  them  stored  in  sheds, 
whence  it  is  distributed  to  the  mixing  hopper  by  the 
cable-way  as  required.  Sand,  gravel,  and  broken 
stone  aggregate  are  imloaded  into  bins  or  storage 
piles  beside  the  tracks  by  clamshell  bucket.  From 
there  the  rhaterial  is  discharged  by  gravity  through 
chutes  into  a  hopper,  and  is  elevated  by  means  of 
scoop  buckets  on  an  endless  chain  to  the  mixing  plat- 
form. Or  it  is  conveyed  directly  from  the  storage 
piles  by  means  of  the  cable-way  to  another  mixing 
plant  on  the  side  of  the  hill  at  the  west  end  of  the 
viaduct. 

A  gravity  method  of  distribution  is  used  through- 
out. Concrete  is  raised  to  a  point  50  feet  above  the 
level  of  the  grade-line  of  the  viaduct  by  means  of  five 
wooden  towers  placed  at  suitable  points  along  the 
viaduct.  From  these  towers  the  concrete  is  distri- 
buted to  the  various  forms  by  steel  chutes. 

Relaying  concrete  from  tower  to  tower  was  car- 
ried on  with  a  fair  measure  of  success.     The  aggre- 


gate for  the  east  end  of  the  Don  section  is  delivered 
on  the  sidings  of  the  C.  P.  R.,  where  it  is  unloaded  by 
clamshell  buckets  and  delivered  directly  to  the  mixing 
hopper,  and  distributed  to  the  various  piers. 

After  the  forms  have  been  removed  and  the  con- 
crete sufficiently  hardened,  a  gang  is  set  to  work  to 
polish  the  exterior  surface.  The  large  projections  are 
first  knocked  ofif,  and  the  surface  made  fairly  smooth 
with  steel  tools  and  carborundum  bricks.  An  electric- 
ally-driven carborundum  disc  operated  by  two  men  is 
then  used  to  give  the  surface  a  smooth  uniform  finish. 
This  work  is  very  slow  and  tedious. 

The  construction  plant  is  very  modern  and  com- 
plete. It  includes  a  carpenter's  shop,  with  an  up-to- 
date  set  of  tools,  a  blacksmith's  shop,  and  a  machine 
shop.  Storehouses  and  boarding  rooms  for  the  men 
were  erected  in  the  Don  Valley  during  the  early  part 
of  construction.  The  main  water  supply  for  drinking, 
boilers,  and  concrete  work  is  brought  from  the 
city  mains  on  Danforth  Avenue.  In  general  the  plant 
is  steam-driven.  Steam  boilers  placed  at  dififerent 
points  along  the  line  of  the  viaduct  serve  the  dif- 
ferent hoisting  engines  and  cement  mixers.  A  few 
small    motors,    however,    are    used    for    driving    some 
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Fig.  10.— Cross  section  drawing  of  steel  superstructure  of  Bloor  Street  Viaduct,  Toronto— Widtti,  86  feet  overall. 
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woodworking  machinery  and  small  tools,  a  small  elec- 
tric e(|uipmcnt  being  necessary.  The  force  varied 
from  200  to  250  men  during  the  season. 

The  Hamilton  Bridge  Works  Company,  Limited, 
sub-contractors  for  the  steel  superstructure,  have  one 
steel  erection  traveller  already  assembled  at  the  west 
end  on  the  highlands  of  Rosedale,  and  will  erect  an- 
other on  the  east  approach.  Erection  of  the  steel  will 
be  carried  on  simultaneously  from  both  ends  by  two 
gangs.  Steel  work  is  expected  to  commence  early  in 
January,  1916.  The  general  contractors  on  the  Don 
section  are  Quiiilan  &  Robertson  Company,  Limited, 
Montreal;  sub-contractors,  Hamilton  Bridge  Works 
Company,  Limited,  Hamilton. 

Rosedale  Section 

The  Rosedale  section  is  f)00  feet  long  and  95  feet 
above  the  roadway  in  the  Rosedale  Ravine.  It  con- 
sists of  three  main  piers,  H,  I  and  J,  with  a  steel  span  of 
190  ft.  between  piers  H  and  1  over  the  roadway,  a  steel 
span  between  piers  1  and  J  and  with  trestle  work  in  the 
ap})roaches.  All  steel  work  with  the  exception  of  the 
195-ft.  span  will  be  enclosed  in  concrete — that  is,  with 


Kiti.  11.     ruurinii  I'itr  A  across  C.  1'.  K.  tracks. 

concrete  side  walls  and  suspended  ceiling  arches.  This 
is  to  give  the  effect  of  massive  abutments  and  at  the 
.same  time  avoid  the  use  of  heavy  retaining  walls. 

Piers  H  and  I  are  carried  below  the  surface  of  the 
rock  three  of  four  feet  to  a  solid  foundation,  the  sur- 
face of  the  rock  not  being  sufficiently  solid.  These 
cuts  are  about  36  ft.  below  the  surface  of  the  roadway 
in  the  ravine.  Pier  J  and  all  minor  piers  rest  on 
spread  footings  on  hard  dry  clay  foundations. 

The  method  of  concreting  in  the  Rosedale  section 
is  similar  to  that  in  the  Don  section.  Two  wooden 
towers,  one  on  either  bank,  are  used  to  elevate  the 
concrete  into  steel  hoppers,  from  which  point  it  is  dis- 
tributed through  steel  cMites  to  the  various  piers  and 
abutments.  The  materials  for  the  Rosedale  section 
had,  of  course,  to  be  hauled,  which  constituted  a  con- 
siderable difficulty  as  compared  with  the  Don  sec- 
tion, where  all  material  was  distributed  either  by  cable 
or  dump  cars. 

The  general  contractors  on  the  Rosedale  section  are 
the  Dominion  Bridge  Company,  Limited.  The  sub- 
contractors for  the  concreje  work  are  the  Raymond 
Construction   Company. 

Contracts  for  the  mechanical  trades  for  the  Ep- 
worth  Methodist  Church,  Toronto,  and  the  Don  In- 
cinerator, Toronto,  have  been  awarded  to  Keiths,  Lim- 
ited, 297  Campbell  Avenue,  Toronto. 


Drain   Cleaning   Rods 

The  Rogers'  Agencies,  84  Victoria  Street,  'l./i.-..i'. 
are  now  manufacturing  and  selling  in  Canada  the  well 
known  Malacca  drain  cleaning  rods.  Orders  for  these 
rods  have  just  been  placed  by  the  Works  Department 
of  the  city  of  Toronto  and  by  the  city  of  Saskatoon, 
Sask.,  the  town  of  Brampton,  Ont..  and  other  places. 
These  rods  are  used  by  plumbers,  drain  and  electrical 
contrartf)rs    and    bv    cable,    telephrine.    telegraph    and 


Flexible  rods,  will  work  around  comcn. 

railway  companies.  They  save  taking  up  floors,  pipe.<>. 
drains,  etc.,  and  can  be  used  for  cleaning  out  chimney 
flues,  boiler  tubes  and  other  places  where  space  is 
limited.  These  sectional  Malacca  drain  cleaning  rods 
are  made  of  selected  genuine  Malacca  cane.  They  are 
pliable  and  can  be  worked  around  L's,  T's.  Y's  and 
other  drain  fittings.  They  can  also  be  used  to  carry 
wires  and  cables  underground  through  conduits. 

Experiments  with  Gravel  Roads  in  Iowa 

(Concluded  from  pace  i2!^l 

i,'rader  until  the  road  reaches  that  stage  where  the 
Made  will  not  touch  the  surface.  After  that  the  plank 
or  split  log  drag  should  be  used.  The  drag  will  not 
shave  the  surface  but  will  collect  a  little  loose  material 
as  it  moves  along,  and  this  will  be  sufficient  to  fill  the 
small  ruts  and  depressions  that  may  have  formed.  It 
should  be  expected  that  during  the  first  year  the  road 
will  need  constant  attention.  After  that  time  it  will 
need  occasional  maintenance  so  long  as  it  will  be  used. 
Many  miles  of  gravel  road  have  been  inspected 
during  the  past  season  that  were  really  dangerous  for 
automobile  travel  because  of  the  excessive  cross  slope. 
The  gravel  had  been  placed  on  an  earth  road  surface 
which  was  itself  crowned  too  highly.  The  gravel  ad- 
ded another  8  or  10  ins.  to  the  crown  and  no  shoulders 
were  brought  up  to  the  edge  of  the  gfravel.  These 
roads  were  comfortable  enough  to  travel  so  long  as 
the  car  was  straddling  the  crown  of  the  road.  But  if 
compelled  to  turn  off  to  the  side  it  was  not  only  un- 
comfortable to  travel  but  positively  dangerous  when 
the  earth  side  road  was  wet. 

From  tie  cost  data  obtained  at  Fort  Dodge  and 
on  the  part  of  the  other  experimental  roads  not  yet 
completed,  it  is  believed  that  serviceable  double-track 
gravel  road  can  be  constructed  for  $2,500  per  mile, 
where  the  haul  for  gravel  does  not  exceed  two  miles 
and  where  gravel  can  be  obtained  at  not  to  exceed 
fifty  cents  per  yard. 


Mrs.  John  Burrows,  daughter  of  the  late  Major 
Georges  Janin,  chief  civic  engineer  of  Montreal,  has 
received  a  letter  from  the  Duke  of  Connaught  expres- 
sing the  sympathy  of  himself  and  the  Duchess  of  Con- 
naught  on  the  loss  of  Major  Janin. 
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A    budget   of   comment   presented    in    the    interest    of    public    welfare, 
independent  of  party  politics  and  with  malice  toward  no  one. 

The  Liberal  press  is  loudly  demanding  the  resignation 
of  J.  R.  Fallis,  M.P.P.  for  Peel  because  he  is  alleged  to 
have  made  an  odd  dollar  in  buying  horses  for  the  Govern- 
ment. As  usual  the  astute  Opposition  organs  have  followed 
the  Government  to  draw  a  red  herring  across  the  trail  and 
are  off  in  full  hue  and  cry  on  the  false  scent.  And  while 
they  are  howling  their  lungs  out  over  a  spavined  horse  or 
two  the  Government  has  had  the  Shell  Committee  quietly 
and  respectably  buried  and  is  leaving  it  to  Messrs.  Hichens 
and    Brand    to    prove    that    the    good    committees    do    lives 

after  them. 

*         *        * 

The  tributes  the  English  representatives  pay  to  the  late 
lamented  are  most  touching.  It  "has  met  with  remarkable 
success  in  dealing  with  a  difficult  task."  "The  measure  of 
its  success  can  be  gauged  by  the  remarkable  results  achieved." 
In  fact  it  was  such  a  remarkably  able  and  conscientious 
organization  that  one  wonders  where  those  distinguished 
Englishmen  ever  found  the  heart  to  abolish  it.  But  abolish 
it  they  did  for  even  if  some  of  its  members  find  place  on  the 
Munitions  Board  the  latter  is  a  new  and  entirely  Jiflferent 
body.  It  is  responsible  to  the  Imperial  authorities  whereas 
the  Shell  Committee  was  responsible  to  the  Dominion  Gov- 
ernment. To  put  it  briefly  the  Dominion  Government  has 
buried  its  "war  baby"  and  the  fervent  prayer  it  niurmcrs 
over  the  grave  is  "May  its  sins  die  with  it." 


But  the  sins  refuse  to  die.  Manufacturers  all  ovci  the 
country,  both  Conservative  and  Liberal,  demand  explana- 
tions. They  want  to  know  why  certain  firms  could  get  con- 
tracts while  others  could  not  even  get  their  names  put  on 
the  list  to  be  considered.  They  know  that  open  tenders 
were  nbt  received  till  after  those  famous  interviews  which 
F.  P.  Jones  so  evasively  denies.  They  want  to  know  just 
what  powers  influenced  that  Committee  in  awarding  tenders. 
They  want  to  know  if  the  Jones  interview  did  not  save  the 
British  taxpayers  $21,000,000,  just  how  much  it  did  save 
him.  In  short  they  want  that  Shell  Committee  exhumed  till 
a  proper  autopsy  shows  just  why  it  died  and  like  a  hero  of 
other  wars  was  buried  so  darkly  at  dead  of  night. 

*  *  * 
And  the  manufacturers  are  entitled  to  this  explanation. 
Many  of  them  spent  time  and  money  trying  to  get  contracts 
at  a  reasonable  profit  and  could  not  even  get  consideration 
of  their  propositions.  One  man  who  had  the  factory  and 
the  men  waiting  for  work  went  to  Ottawa.  Failing 
there  he  went  to  New  York  to  see  D.  A.  Thomas.  Back 
from  there  he  again  went  to  Ottawa,  hung  up  his  coat  and 
announced  that  he  was  going  to  stay  till  things  happened. 
Did  they  happen?  Not  so  that  they  were  noticeable.  Sum- 
moning all  the  influence  at  his  command  he  finally  succeeded 
in  getting  his  name  on  the  list  of  firms  to  be  considered  for 
contracts.  Realizing  that  he  had  done  his  utmost  he  went 
home.  Shortly  afterward  he  learned  that  his  name  had  been 
slipped  off  the  bottom  of  the  list.  He  had  simply  wasted 
his  time  and  money.  Is  that  man  entitled  to  an  explanation? 
He  is.     And  his  is  not  an  isolated  case. 


The  Shell  Committee  is  dead,  but  the  Government  that 
created  it  still  lives.  That  Government  is  responsible  for 
its  sins  both  of  omission  and  commission.  If  that  Govern- 
ment can  show  that  the  Shell  Committee  acted  on  its  own 
initiative  and  betrayed  the  trust  placed  in  it  by  its  creators 
the  latter  are  relieved  of  part  of  the  responsibility.  If  the 
practical  politicians  of  the  Government  are  responsible  for 
its  peculiar  methods  of  awarding  contracts  and  they  were 
placed  where  they  would  do  the  best  good  politically,  the 
Government  is  the  victim  of  its  own  machinery  and  must 
bear  the  full  consequences. 

*  *         * 

But  the  public  demand  an  investigation.  They  look  not 
to  the  Conservative  political  machine  but  to  Sir  Robert  Bor- 
den for  that  investigation.  They  feel  that  the  Premier  who 
is  a  gentleman  rather  than  a  politician,  has  been  sinned 
against.  They  know  that  when  next  Sir  Robert  Borden 
visits  England  he  will  not  want  to  be  pointed  out  as  the 
sponsor  for  a  Committee  that  scattered  its  contracts  like 
so  much  political  graft,  while  our  soldiers  cried  from  the 
trenches  for  the  munitions  they  so  sorely  needed.  Sir  Robert 
Borden  may  be  deluded  by  the  men  he  has  trusted  but  he 
is  not  the  man  likely  to  stand  idly  by  while  the  good  name 
of  the  Dominion  is  dragged  through  the  dirt  and  grime  of 
a  war  scandal.  Sir  Robert  Borden  will  act.  Sir  Robert 
Borden  must  act  to  save  the  reputation  of  the  country  he 
represents  and  his  own  political  honor. 

*  *         * 

According  to  the  Boston  Transcript,  Bridgeport,  Conn., 
had  only  5,000  employees  in  its  factories  when  the  war  broke 
out.  Nearly  40,000  operatives  are  now  employed  and  in  an- 
other month  20,000  more  will  be  at  work  in  new  factories. 
The  population  has  risen  from  102,000  to  140,000  and  would 
be  more  if  homes  could  be  found.  The  reason:  Bridgeport 
has  $175,000,000  in  direct  war  orders  besides  $100,000,000  in 
other  orders,  many  of  which  are  war  accessories.  Has  any- 
body heard  of  any  Canadian  city  emulating  the  Connecticut 
town  in  orders  or  growth?  Are  Canadians  asleep?  Or  did 
the  dear  departed  Shell  Committee  shoo  the  orders  across 
the  line? 

*  *        * 

It  begins  to  look  as  if  the  United  States  could  not  be 
much  worse  off  if  she  were  really  at  war  with  Germany. 
The  hyphenated  by-products  of  the  Teutonic  nations  have 
violated  her  neutrality,  blown  up  her  factories  and  punched 
holes  in  her  self-respect.  The  only  recompense  they  can 
offer  is  the  German  vote.  And  who  knows  but  by  the  time 
the  presidential  election  is  on  it  may  be  too  much  of  a 
handicap  for  either  party  to  carry. 


When  the  Canadian  Government  commandeered  15,- 
000,000  bushels  of  Canadian  wheat  it  caused  a  sensation 
more  than  commensurate  with  the  size  of  the  undertaking. 
That  amount  of  wheat  is  only  about  5J^  per  cent,  of  the 
Canadian  crop  and  the  immediate  effect  of  the  coup  was 
simply  to  entangle  the  wheat  business  for  a  few  days  so 
that  dealers  did  not  know  where  they  were  at.  The  move 
on  the  whole  appears  to  have  been  political  rather  than 
business.  It  was  meant  as  an  answer  to  the  "free  wheat" 
cry  in  the  west — a  cry  that  needs  no  answer.  But  as  usual, 
where  politics  and  business  are  mixed,  results  were  not  as 
expected.  It  was  found  that  the  wheat  commandeered  was 
required  by  mijlers  who  had  flour  to  make  and  dealers  who 
had  contracts  to  fill.  To  get  the  tangle  straightened  out  the 
Government  has  been  busy  releasing  the  wheat  to  the  deal- 
ers and  millers.  It  is  ever  thus  when  politicians  attempt 
plain  everyday  business.  And  yet  we  entrust  the  entire 
business  of  this  trusting  young  country  to  the  politicians. 
It  is  a  habit. 
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France  is  enquiring,  it  is  reported,  in  the  United  States 
for  3,000,000  nickel  disks  and  is  informed  that  she  can  secure 
tliem.  Of  course  Canadian  nickel  will  be  used  in  their  manu- 
facture. Nothing  strange  al)Out  that.  We're  used  to  it.  Hut 
the  well-known  United  States  writer  Richard  Harding  Davi.'i 
was  candid  enough  the  other  day  to  tell  his  fellow  country- 
men that  the  French  as  a  nation  had  a  quiet  contempt  for 
people  "too  proud  to  fight."  So  figure  it  out  for  yourself: 
J'Vance  buys  from  a  people  for  whom  she  has  contempt  goods 
made  from  the  raw  material  of  a  country  whose  sons  helped 
keep  the  Huns  out  of  Calais.  Doesn't  it  appear  to  he  about 
liiiu-  tlie  Government  did  something? 

♦  *         * 

One  V.  Sly  who  dealt  in  war  supplies  without  a  license 
is  now  serving  a  four  months'  sentence  in  an  English  prison. 
Would  it  be  infringing  on  the  rights  of  the  Munition  Board 
to  require  Canadians  who  deal  in  war  supplies  to  be  licensed? 
In  other  words,  shouldn't — well  say  a  publisher  require  a 
license  to  handle  a  contract  for  shells? 

*  *         * 

To  enact  retroactive  legislation  so  that  the  earlier  con- 
tractors for  munitions  could  be  made  to  disgorge  part  of 
their  profits  is  an  excellent  suggestion.  But  though  it  comes 
from  a  Government  organ  you  can  hardly  hope  that  it  will 
be  acted  upon.  The  days  of  the  millenium  are  not  yet  with 
us.  It  is  still  as  easy  to  extract  profits  from  a  profiteering 
contractor  as  it  is  for  a  camel  to  pass  through  the  eye  of 
a  needle.  Besides  such  a  procedure  might  cripple  the  cam- 
paign fund  and  who  can  tell  how  soon  the  "barrel"  may  be 
needed. 

♦  ♦        • 

Tlie  suggestion  that  Canada  should  give  credit  to  the 
lunpire  comes  from  the  I^ondon  Times  and  should  receive 
immediate  consideration.  The  Thunderer  calculates  that  in 
the  present  year  Canada's  exports  will  exceed  imports  by  two 
hundred  million  dollars  and  points  out  that  this  balance  will 
be  at  her  disposal  for  any  credits  that  may  be  arranged  for 
supplies  to  Britain  in  lieu  of  cash  payments.  That  the  sug- 
gestion is  timely  everyone  will  admit.  Canadians  are  of  one 
mind  in  regard  to  the  war.  It  is  not  Britain's  war  or  Can- 
ada's war  but  a  war  that  involves  the  freedom  of  the  world. 
No  sacrifice  is  too  great  to  secure  that  freedom  without 
which  material  prosperity  would  be  merely  an  aggravation. 
Canada  must  do  everything  in  her  power  to  help  bring  the 
war  to  a  successful  close.  Every  bushel  of  grain,  every  dollar 
and  every  man  capable  of  bearing  arms  must  be  at  the  Em- 
pire's disposal  till  freedom  is  assured,  Belgium  has  been 
avenged  and  the  German  war  machine  is  in  the  scrap  heap. 
It  is  Canada's  part  not  only  to  offer  every  assistance  to  the 
Motherland  but  to  grasp  every  suggestion  as  to  how  that 
assistance  may  best  be  given.  Giving  Britain  a  line  of  credit 
will  provide  this  young  Dominion  with  a  new  sensation,  -jr 
rather  two  sensations — pride  in  being  classed  among  the 
creditor  nations  and  pleasure  that  she  is  able  to  financially 
aid  the  Old  Land  in  her  hour  of  need.  It  is  whispered  that 
the  Minister  of  Finance  will  insist  on  our  banks  loosening 
up. 

*  *         * 

With  the  Shell  Committee  buried  and  the  Munition 
Committee  responsible  to  the  Imperial  authorities  thi  Gov- 
ernment appears  to  have  washed  its  hands  of  the  entire 
war  contract  business.  But  does  it  owe  nothing  to  the  coun- 
try it  represents?  There  are  idle  factories  in  Canada  that 
would  be  running  full  time  if  the  Government  were  alive  to 
its  duties  and  capable  of  performing  them.  Take  the  city 
of  Guelph  for  an  example.  It  has  factory  accommodation  to 
keep  from  2,000  to  2,.')00  men  working  overtime  on  muni- 
tions.   But  though  its  manufacturers  are  alive  to  their  oppor- 


tunitiet  all  the  war  orderi  they  have  been  able  to  land  are 
a  couple  for  shell  plugs  and  one  for  shell  boxes,  the  toul 
amounting  to  about  $75,000.  Would  a  business  Governnient 
see  a  neutral  country  flooded  with  war  orders  without  put- 
ting forth  some  effort  to  secure  part  of  this  business  for  it* 
own  idle  factories?  Does  its  responsibility  to  the  country 
cease  when  it  shakes  itself  free  from  future  charges  of  pro- 
fiteering? Do  our  Cabinet  ministers  draw  their  salarien  for 
the  speeches  they  make  at  recruiting  meetings? 
*        *        * 

And  while  changing  committees  is  the  order  of  the  day 
why  not  apply  it  to  the  Purchasing  Committee.  It  has  a 
politician  for  a  chairman  and  in  these  days  when  politica' 
influence  is  worked  for  everything  from  a  contract  to  a 
commission  the  public  feel  safer  with  the  politicians  placed 
where  they  can  do  the  least  harm.  Hon.  A.  E.  Kemp  i* 
an  estimable  gentleman,  a  live  manufacturer  and  a  good  citi- 
zen. But  even  he  himself  will  admit  the  soft  impeachment 
that  he  is  a  clever  politician.  It  is  time  that  the  sign  over 
the  doors  of  all  war  supply  committee  rooms  read  "S,, 
Politicians  Need  Apply." 


The  busybodics  who  make  other  people's  morals  their 
chief  concern  have  been  at  it  again.  The  soldier  who  comes 
out  of  the  trenches  drenched  and  shivering  can  now  get  his 
jorum  of  rum  only  three  times  a  week.  Formerly  he  got  it 
every  morning.  If  I  had  my  way  every  one  of  these  "tem- 
perance" people  would  be  sentenced  to  a  month  in  the 
trenches — without  rum. 

•  *         • 

Recruiting  has  now  reached  the  .stage  where  men  nuisi 
be  asked  to  leave  good  positions  to  take  their  places  in  the 
ranks.  It  is  a  critical  stage.  When  England  reached  it 
she  made  changes  in  her  rules  to  make  the  ranks  more  at- 
tractive. Companies  of  chums  were  assured  that  they  would 
be  kept  together  after  enlistment  and  other  promises  were 
given.  A  Canadian  who  is  enjoying  a  fair  salary  hardly  feels 
like  taking  the  plunge  until  he  is  assured  that  he  will  not  In- 
asked  to  act  as  batman  to  some  young  officer  who  never 
earned  $10  a  week. 

•  *         • 

Henry  Ford  is  only  an  ordinary  every-day  Yankee 
troubled  with  a  rush  of  money  to  the  head.  Everybody  is 
ready  to  help  him  spend  his  millions,  but  the  Red  Cross 
might  have  thought  twice  before  accepting  the  $10,000  with 
which  he  tried  to  cover  up  his  remarks  anent  the  Anglo- 
F'rench  Loan  Commission.  This  Empire  is  not  so  poor  thai 
she  need  accept  money  from  her  enemies  whether  they  be 
Huns  or  humbugs. 

•  •         • 

The  Financial  Post  is  among  those  who  think  explana- 
tions re  the  abolition  of  the  Shell  Committee  should  be  forth- 
coming. It  says:  "There  is  evidently  something  as  yet  to 
be  explained.  One  commission  succeeds  another  without  the 
public  being  given  what  can  be  regarded  as  a  satisfactory  ex- 
planation. Documents  such  as  that  issued  by  Mr.  Hichens, 
the  British  representative,  intended  obviously  to  allay  the 
querulous,  excite  apprehension.  There  are.  of  course,  some 
things  that  it  is  not  wise  to  discuss  publicly,  but  as  to  the 
supply  of  munitions,  or  such  as  comes  within  the  sphere  of 
the  Shell  Committee's  work,  frankness  and  publicity  would 
appear  to  be  better  for  the  Government  as  well  as  for  the 
nation.  In  the  public  mind  there  will  undoubtedly  remain 
the  question,  'Why  are  all  these  changes  necessary?'  .\re 
our  Ministers  and  their  staffs  to  be  permitted  to  thus  lightly 
hand  over  their  responsibilities  to  commissions?" 
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Pro  Patria 

At  the  outbreak  of  hostilities  Major  Frank  A.  Creighton 
who  had  held  a  commission  in  the  Corps  of  Guides  offered 
his  services  and  was  attached  to  the  First  Ontario  Battalion 
of  which  he  has  been  second  in  command  since  Sept.  Major 
Creighton  has  been  a  member  of  the  Canadian  Society  of 
Civil  Engineers  for  some  years.  In  Ontario  and  the  Mari- 
time   Provinces    he    has   had   a   wide    experience    in    railroad 


Major  Frank  A.  Creighton 

location  and  construction..  From  1907  to  1913  he  was  suc- 
cessively city  engineer  and  engineering  commissioner  oi 
Prince  Albert,  Sask.  When  the  La  Colle  Falls  hydro-electric 
project  was  undertaken  by  the  city  he  was  appointed  general 
manager  for  the  city.  He  resigned  from  this  position  in 
the  Fall  of  1913  and  established  an  office  as  consulting 
engineer  in   Winnipeg. 


Personal 


Mr.  Narcisse  Leblanc  has  been  reinstated  as  Water- 
works Engineer  of  Aylmer,  Ont. 

Mr.  W.  G.  Worden,  a  graduate  of  the  University  of 
Toronto,  has  been  appointed  town  engineer  of  Oshawa,  Ont. 
Mr.  Worden  had  previously  been  with  the  Department  of 
Works,   Toronto,,  for  over  six  years. 

Mr.  F.  J.  Anderson,  City  Engineer  of  Niagara  Falls, 
Ont.,  has  asked  to  be  released  from  his  duties,  as  he  had 
been  put  in  charge  of  No.  2  Depot,  48th  Battalion,  C.E.F. 
He  is  to  receive  half  pay  during  the  time  he  is  in  Canada. 

Mr.  J.  C.  Breckon,  late  Water-works  Engineer  for  the 
city  of  Vancouver,  B.  C,  who  has  been  engaged  during  the 
last  few  months  in  the  Skeena  River  district,  has  returned 
to  the  city,  and  is  now  associated  with  the  engineering  firm 
of  Messrs.  DuCane,  Dutcher  &  Co. 

Mr.  William  McNab,  principal  assistant  engineer  of  the 
Grand  Trunk  Railway,  Montreal,  has  just  retired  from  the 
board  of  direction  of  the  American  Railway  Association,  an 
organization  with  which  he  has  been  associated  for  sixteen 
years.     His  colleagues  have  made  him  an  honorary  member 


of  the  governing  board  and  have  also  presented  Mr.  McNab 
with  a  splendidly  bound  autographed  volume,  in  which  there 
is  inscribed  .an  expression  of  the  board's  appreciation  of 
the  valuable  services  rendered  by  him  in  his  various  posi- 
tions of  trust  and  responsibility  during  his  long  term  as 
director,   vice-president   and   past   president. 

Mr.  John  Milne,  the  well-known  iron  and  steel  manu- 
facturer of  Hamilton,  Ont,  has  received  the  high  honour  of 
an  appointment  to  the  Senate.  Mr.  Milne  has  been  largely 
instrumental  in  developing  the  steel  industry  in  Canada, 
and  was  one  of  the  founders  of  the  old  Hamilton  Steel  and 
Iron  Company,  which  has  since  developed  into  the  Steel  Com- 
pany of  Canada — one  of  the  largest  institutions  of  its  kind 
in  the  country.  Mr.  Milne  was  born  in  Aberdeen,  Scotland, 
in  1838,  where  he  began  to  learn  the  trade  of  a  molder.  He 
came  to  Canada  with  his  father  in  early  life,  and  settled 
in  Hamilton,  where  he  worked  as  a  molder  in  the  foun- 
daries  of  the  Gurney  Company.  After  completing  his  ap- 
prenticeship he  worked  in  the  States  for  a  short  time,  but 
returned  to  Hamilton  eventually,  and  with  his  friend  the 
late  Mr.  Charles  Stewart  and  the  late  Mr.  William  Burrow 
organized  the  firm  of  Burrow,  Stewart  &  Milne.  This 
business  prospered  and  expanded,  and  has  now  reached 
large  dimensions.  He  is  identified  also  with  several  other 
important  enterprises,  and  has  large  interests  in  the  Cana- 
dian Steamship  Lines. 


Obituary 

Mr.  O.  Bickford,  a  stone  mason  and  a  highly  respected 
citizen  of  Cookshire,  Que.,  died  on  November  Gth.  at  the 
age  of  74. 

H.  E.  Burgess,  the  well-known  Winnipeg  contractor, 
died  at  the  Winnipeg  General  Hospital  following  an  oper- 
ation. The  late  Mr.  Burgess  was  56  years  of  age.  He  went 
to  Winnipeg  from  Woodstock,  Ont,  his  native  town,  fifteen 
years  ago,  and  was  closely  connected  with  the  buildmg  and 
financial  life   of  the  city  during  the  interval. 

The  death  has  occurred  of  Mr.  David  Williams,  formerly 
divisional  engineer  on  the  Boston  and  Maine  Railroad,  and 
the  St.  Johnsbury  and  Lake  Champlain  Railroad,  at  St. 
Johnsbury,  Vt.  He  was  born  at  Holyhead,  North  Wales,  on 
February  6,  1854.  His  parents  moved  to  Canada  in  his  early 
childhood  and  settled  at  Melbourne,  Que.  He  received 'his 
education  at  the  St.  Francis  College,  Richmond,  Que.,  and 
at  the  Quebec  Military  College.  He  was  appointed  2nd  lieu- 
tenant in  the  Canadian  Militia. 

The  death  occurred  recently  of  Mr.  John  Ansley,  of 
Wingham,  Ont.,  at  the  age  of  83.  He  was  born  near  King- 
ston, Qnt.,  but  went  to  Wingham  when  quite  young,  and 
started  the  first  iron  foundry  in  that  district.  He  also  fol- 
lowed the  business  of  a  bridge-builder  and  contractor  for 
a  number  of  years.  After  his  retirement  from  business  he 
received  the  appointment  of  road  and  bridge  commissioner 
for  the  county  of  Huron,  which  position  he  held  for  twenty- 
one  years.  The  late  Mr.  Ansley  was  widely  known  and 
highly  esteemed.  He  is  survived  by  his  widow,  four  sons, 
and  a  daughter. 


The  Canadian  Locomotive  Company,  of  Kingston,  Ont., 
recently  completed  and  shipped  the  first  of  the  giant  loco- 
motives (E.351)  which  they  are  making  for  the  Russian 
Railroad.  It  was  packed  in  sixteen  immense  boxes,  and 
occupied  six  full  freight  cars.  The  tremendous  work  in- 
volved in  the  mere  loading  of  the  various  parts  of  the 
engine  may  be  understood  when  it  is  stated  that  one  of  the 
crates  alone  weighed  65,000  lbs.,  while  others  weighed  25,000 
or  30,000  lbs.  each.  Another  locomotive  (£.352)  is  prac- 
tically completed,  and  others  will  follow. 
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Mainly  Constructional 

East  and  West—  From  Coast  to  Coast 


Messrs.  Kdcn  Smith  &  Son,  architects,  Toronto,  liavc 
moved  to  new  quarters  at  33  Scott  Street. 

The  Dominion  Su^ar  Company  plan  to  erect  a  million- 
dollar  plant  in  Chatham,  Ont. 

The  Provincial  Stone  and  Supply  Company,  Limited, 
Toronto,  has  been  incorporated. 

The  Montreal  Quarry  and  Construction  Supply  Com- 
pany,' Montreal,  have  registered. 

The  Harris  Heating  and  Engineering  Company,  Lim- 
ited, Montreal,  Que.,  have  registered. 

The  completion  of  the  asphalt  paving  for  the  year  has 
given  London,  Ont.,  five  additional  miles  of  "good  roads." 

The  new  registry  office  building  on  May  Street,  Fort 
William,  Ont.,  will  be  ready  for  occupancy  in  a  few  weeks. 

In  Welland,  Ont.,  contracts  have  been  awarded  for  a 
new  printing  house  and  for  a  suburban  school  to  cost  twenty 
thousand  dollars. 

Louis  P.  Barber,  Montreal,  Que.,  has  registered,  and 
will  carry  on  business  under  the  style  of  the  L.  V.  Barber 
Hardware    and    Plumbing    Company. 

The  plant  of  the  Sillman  Grain  Bin  Company,  Medicine 
Hat,  Alta.,  has  been  taken  over  by  Mr.  W.  E.  Clarke,  who 
purposes  manufacturing  clay  products. 

Sam  Kositsky  and  Abraham  Costin  have  registered  at 
Montreal,  and  will  carry  on  business  under  the  style  of 
'l"he  National  Scrap  Iron  &  Metal  Company. 

Building  in  Toronto  has  had  a  decided  spurt.  Up  to 
the  23nd  of  last  month  permits  were  issued  for  the  con- 
struction   of    buildings   valued   at   $532,307. 

An  unusual  feature  in  connection  with  the  building  oi 
the  St.  Paul  Street  viaduct  at  St.  Catharines,  Ont.,  is  the 
fact  that  the  cost  was  $13,000  below  the  amount  estimated. 

Building  permits  issued  by  the  City  Engineer  of  St. 
Catharines,  Ont.,  for  the  month  of  November  aggregated 
$45,996.  Most  of  them  were  for  workingmen's  cottages, 
wliich  are  much  needed  there. 

Mr.  J.  F.  Whitson,  Provincial  Roads  Commissioner  of 
Ontario,  says  that  he  sees  no  reason  why  the  good  roads 
policy  in  Ontario  should  be  interfered  with  because  of  the 
hard  conditions  brought  about  by  the  war. 

The  pressure  filters  which  have  been  crecteil  in  connec- 
tion with  the  Snowdy  Springs  water  supply  at  Moose  Jaw, 
Sask.,  have  now  been  installed,  and  are  being  operated.  The 
new  filtration  plant  has  a  capacity  of  50,000  gallons  a  day. 

Messrs.  Mcllwee  &  Sons,  tunnel  borers,  of  Denver,  have 
increased  tlieir  claim  for  damages  against  Messrs.  Foley 
Bros.,  Welch  &  Stewart  over  the  boring  of  the  pioneer  and 
heading  tunneU  at  Rogers  Pass  from  $527,000  to  $642,000. 

The  Provincial  Stone  and  Supply  Company,  Limited,  has 
been  organized  to  carry  on  business  at  Toronto,  with  a 
capital  of  forty  thousand  dollars.  The  provisional  directors 
are  W.  H.  Irving.  H.  H.  Davis,  and  J.  S.  Beatty.  all  of 
Toronto. 

The  Canadian  Vincent  Valve  Company,  Limited,  has 
been  incorporated  with  head  office  at  Victoria,  B.  C,  and 
a  capital  stock  of  twenty-five  thousand  dollars.  The  incor- 
porators include  A.  Ncwham,  R.  H.  Powell,  and  E.  Bonner. 
all  of  Victoria. 

Last  week,  the  dipper  dredge,  Edmund  Hall,  No.  1,  em- 
ployed  in  dredging  at  the  new  wharf  at  Rocky  Point,  oppo- 


site Charlottetown,  P.  E.  I.,  was  destroyed  by  fire.  The 
dredge  was  owned  by  Mr.  V.  T.  Bartram,  oi  Toronto,  and 
cost  about  fifty  thousand  dollars. 

The  sum  of  $203,460  spent  on  building  in  Kingston,  Opt.. 
during  the  first  eleven  months  of  1915  compares  very  favour- 
ably with  the  sum  of  $281,407  spent  on  building  during  the 
twelve  months  of  last  year.  The  building  permit*  for  No- 
vember totalled  $19,770,  as  against  $4,829  for  1914. 

The  value  of  building  construction  work  in  Halifax. 
N.  S.,  begun  during  November  nearly  doubled  that  under- 
taken during  the  same  month  in  the  year  1914,  and  the  total 
for  the  eleven  months  of  the  year  1915  passed  is  over 
$100,000  ahead  of  the  total  for  th^  <ntn.-  >>Irven  month*  of 
1914. 

A  company,  known  as  the  Petcruorough  Metal  Product-* 
Company,  has  been  formed,  and  will  occupy  the  premises 
formerly  owned  by  the  Canadian  Cordage  Company  at 
Peterborough,  Ont.  The  company  arc  installing  machinery, 
and  it  is  understood  that  they  will  commence  the  manufac- 
ture of  metal  products  at  an  early  date. 

Woodstock,  Ont.,  has  a  great  deal  of  work  on  band 
at  the  present  time.  The  Woodstock  Foundry  Company 
have  a  full  crew  busily  at  work,  while  the  Dunbar  Engine 
and  Foundry  Company  have  orders  for  about  $16,000  worth 
of  work  for  the  new  mills  of  Price  Brothers  at  Kimouski  and 
for  the  Eraser  Company  at  Nelson,  N.  B. 

A  structure  typical  of  the  excellent  new  modern  school 
buildings  which  are  springing  up  in  different  parts  of  the 
country  and  replacing  the  old  unsanitary  schools  is  the  new 
school  house  on  School  Section  No.  7,  Elast  Oakwood,  Ont, 
which  was  formally  opened  recently.  It  is  34  by  50  feet  in 
dimensions,   of    solid    brick,    with    concrete    basement. 

There  are  three  cities  in  Eastern  Canada  which  show 
an  increase  in  the  value  of  building  permits  for  the  f'.rst 
ten  months  of  the  present  year  over  those  for  the  corres- 
ponding term  of  last  year.  These  are:  Sydney,  N.  S..  with 
an  increase  of  $73,949;  Halifax,  N.  S.,  with  an  increase  oi 
$93,722;  and  Lachine,  Que.,  with  an  increase  of  $254,562. 

The  City  Architect  of  Toronto  reports  an  increase  in 
the  number  and  value  of  building  permits  issued  in  No- 
vember last  over  those  for  the  corresponding  month  of  last 
year.  The  permits  for  November,  1915,  numbered  370.  and 
their  value  was  $709,395,  as  against  277  permits,  of  a  value 
of  $738,073  for  November,  1914 — an  increase  in  values  of 
$61,322. 

Work  has  been  commenced  on  preparing  lor  the  con- 
struction of  Toronto's  new  Union  Station,  between  Bay  and 
York  Streets.  When  completed  this  will  be  one  of  the  finest 
railway  stations  for  its  size  in  America.  It  will  have  ten 
tracks  and  twenty  ticket  booths.  Every  convenience  known 
to  the  modern  builder  will  be  provided,  including  an  emer- 
gency hospital  ward. 

Eight  lines  of  Hydro-Electric  radials  (two  in  Toronto), 
stretching  for  hundreds  of  miles  in  Ontario,  and  costing 
$13,734,155,  with  Toronto  as  the  hub,  was  the  ambitious  pro- 
gramme laid  before  the  Toronto  Board  of  Control  a  short 
time  ago,  in  the  form  of  a  by-law  by  the  Ontario  Hydro- 
Elcctric  Commission.  Toronto's  share  of  this  gigantic  sys- 
tem will  be  less  than  one-third,  or  $4,240,196. 

Mr.  N.  K.  Latlamme,  counsel  for  the  defence  in  the 
Pelland  case  being  heard  at  Montreal,  asked  a  witness  to 
define  what  "cemented  boulders"  were,  this  term  having  re- 
peatedly been  the  subject  of  conjecture  during  the  trial. 
Cemented  boulders,  said  the  witness,  were  small  boulders 
bound  together  by  a  natural  cement,  which  was  as  hard  as 
stone.  The  term,  he  added,  was  one  peculiar  to  the  City 
Hall. 

The  first  meeting  of  the  local  board  of  the  Town 
Planning  Commission  of  Yarmouth,  N.  S.,  was  held  on  No- 
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vember  26th,  in  the  council  chamber.  The  speaker  of  the 
evening  was  Mr.  Thomas  Adams,  Town  Planning  Adviser 
to  the  city  of  Ottawa,  who  addressed  the  meeting  at  some 
length  on  the  objects  of  town  planning  commissions  and 
the  advantages  to  be  gained  by  a  city  or  town  having  such 
an   organization. 

Mr.  William  Dobson,  of  Indianapolis,  Secretary  of  the 
Bricklayers,'  Masons'  and  Plasterers'  International  Union  of 
America,  has  been  in  Toronto  to  arrange  for  the  biennial 
congress  of  the  Union  which  will  be  held  in  Toronto  next 
year  for  the  twelve  days  following  Monday,  January  10.  The 
most  important  question  to  be  put  before  the  congress  is 
that  of  affiliation  with  the  American  Federation  of  Labour. 
The  last  time  the  congress  met  in  Toronto  was  in  1891. 

It  is  said  the  contractors  for  the  Robert  Simpson  Com- 
pany's new  warehouse  at  Regina,  Sask.,  will  u.se  approxi- 
mately seven  tons  of  putty  before  all  the  glazing  has  been 
completed.  Practically  half  of  the  surface  area  of  the  Iniild- 
ing  is  glass.  On  account  of  the  recent  cold  weather  the 
roof  has  not  been  put  on  yet,  but  brickwork  is  being  rushed 
as  fast  as  the  shortage  of  skilled  bricklayers  will  jjcrmit. 
The  glazing  has  been  completed  to  the  fourth  floor. 

The  new  reinforced  concrete  bridge  at  Saskatoon.  Sask., 
which  is  now  open  to  pedestrian  traffic,  is  said  to  be  the 
largest  and  most  beautiful  of  the  kind  in  Canada.  It  is 
1,250  feet  in  length,  and  consists  of  ten  concrete  spans,  the 
longest  of  which  is  150  feet.  The  bridge  cost  $610,000,  of 
which  sum  the  city  bears  one-third,  and  the  Government 
two-thirds.  Details  of  the  construction  of  this  bridge  have 
been  given  in  earlier  issues  of  the  Contract  Record. 

In  the  County  Council  of  York,  Ontario,  the  committee 
to  whom  the  question  of  extension  of  the  good  roads  system 
was  referred  have  reported  in  favour  of  connecting  a  road 
in  South  York  with  the  improved  highways  in  Simcoe 
County.  The  total  mileage  is  about  one  hundred,  and  the 
estimated  cost  five  thousand  dollars  for  permanent  bridges 
and  culverts.  The  committee  further  reported  that  the  loca- 
tion of  roads  to  be  improved  be  left  to  tlie  municipalities 
in  North  York. 

The  jury  investigating  the  cause  of  the  tragedy  at  the 
University  of  Toronto  last  October,  when  a  workman  was 
killed  by  the  collapse  of  a  chimney  on  the  new  gymnasium 
building,  gave  a  verdict  of  faulty  construction  and  lack  of 
good  judgment  on  the  part  of  the  contractors  in  the  con- 
struction of  the  supporting  wall.  They  recommended  that 
the  City  Council  should  apply  to  the  Provincial  Legislature 
to  give  the  City  Architect  full  power  to  order  a  change  in 
the  construction  of  any  building  to  avoid  accident  and  save 
human   life.  ' 

A  suit  arising  over  the  erection  of  the  St.  Stanislaus 
Catholic  Church,  Montreal,  was  given  hearing  on^  the  6th 
inst.  before  Mr.  Justice  Weir.  E.  N.  Boileau  &  Co.,  the 
general  contractors  for  the  work,  sue  Damase  Nault,  who 
had  the  sub-contract  for  supplying  the  stone.  It  is  alleged 
that  Nault  failed  to  perform  his  portion  of  the  work,  as  a 
result  of  which  the  general  contractors  were  put  to  much 
expense  and  inconvenience  and  had  to  secure  the  stone  else- 
where. They  claim  $9,255 — this  being  in  part  made  up  of  a 
penalty  of  $25  per  day  for  310  days'  failure  to  supply  the 
stone.  Nault  denies  all  the  allegations  and  says  that  if  he 
was  unable  to  supply  the  stone  it  was  due  to  Boileau's  fault 
or  to  other  causes  over  which  he  had  no  control.  The  case 
is  proceeding. 

Judge  Hayes  has  handed  down  his  findings  in  connec- 
tion with  the  Waterloo  Avenue  pavement  at  Guelph,  Ont., 
which  has  been  the  subject  of  much  ibntroversy  in  civic 
circles.  The  Judge  finds  that  there  was  nothing  at  all 
wrong  with  the  manner  in  which  the  officials  discharged 
their  duties,  that  there  was  no  graft  on  their  part  and  that 


the  work  was  well  done.  It  is  a  complete  vindication  of 
ex-City  Engineer  Holland.  It  also  clears  Mr.  Sam  Carter, 
M.P.P.,  of  the  suspicion  that  was  cast  on  him  of  using  his 
position  as  Mayor  at  that  time  to  give  employment  to  men 
on  the  construction,  on  the  understanding  that  they  would 
vote  for  him  in  the  Provincial  contest.  His  Honor  did  not 
consider  the  evidence  in  that  particular  worth  mentioning 
in  his  finding.  The  investigation  will  cost  the  city  about 
$500. 

The  Pelton  Water  Wheel  Company  announce  that  Mr. 
Benjamin  B.  Lawrence,  a  member  of  the  class  of  '78,  Colum- 
bia School  of  Mines,  has  purchased  the  Pelton-Doble  water 
wheel  and  the  Pelton-Francis  turbine  exhibited  by  the  manu- 
facturers at  the  Panama  Pacific  International  Exposition. 
Mr.   Lawrence   has  presented  these   to  his   Alma   Mater. 


Trade  Inquiry 

Name  and  address  of  enquirer  may  be  had  on  applica- 
tion to  the  Department  of  Trade  &  Commerce,  Ottawa,  Ont. 

1218.  South  African  agency. — A  Cape  Town  agency  firm 
is  prepared  to  take  up  Canadian  agencies  for  Western  Cape 
Province  in  lumber,  building  material,  hardware,  tools, 
shovels,  handles,  asbestos,  wire  and  nails. 


New  Books 

American  Sewerage  Practice — by  Leonard  Metcalf  and 
Harrison  P.  Eddy;  McGraw-Hill  Book  Company,  Inc.,  New 
York,  publishers;  price  $6.  This  is  Volume  III  of  the 
series,  the  first  two  volumes  treating,  respectively,  of  the 
design  and  construction  of  sewers.  The  purpose  of  the 
present  volume  is  two-fold:  first,  to  explain  in  simple,  non- 
technical language  the  nature  of  sewage  and  the  changes 
that  take  place  in  it  when  it  is  subjected  to  varying  condi- 
tions; and,  second,  to  describe  the  structures  designed  to 
produce  these  various  conditions,  in  order  that  the  char- 
acter of  sewage  may  be  changed  to  the  desired  extent  be- 
fore it  finds  its  way  into  some  body  of  water.  The  scope 
of  the  work  is  indicated  fairly  by  the  following  chapter 
headings:  I,  Introduction:  Progressive  Steps  in  Sewage- 
Treatment;  11,  Meaning  of  Chemical  Analyses;  III,  Bacteria 
and  Their  Relation  to  the  Problem  of  Sewage  Disposal;  IV, 
Plankton;  V,  Composition  of  Sewage;  VI,  Theories  of  Sew- 
age Disposal  and  Treatment;  VII,  Sewage  Disposal  by  Di- 
lution; VIII,  Grit  Chambers;  IX,  Racks,  Cages  and  Screens; 
X.  Sedimentation,  Straining  and  Aeration;  XI,  Tanks  for 
Sludge  Digestion;  XII,  Chemical  Precipitation;  XIII,  Sludge; 
XIV,  Contact  Beds;  XV,  Trickling  Filters;  XVI,  Intermit- 
tent Sand  Filtration;  XVII,  Irrigation  and  the  Agricultural 
Litilization  of  Sewage  and  Sludge;  XV'III,  Automatic  Appar- 
atus for  Dosing;  XIX,  Disinfection  of  Sewage  and  Sewage 
Effluents;  XX,  Disposal  of  Residential  and  Institutional 
Sewage.  850  pages;  well  illustrated;  size,  approximately 
O'A  x  9  ins. 


Extension  to  C.P.R.  Hotel,  Lake  Louise 

(Concluded  from  pa^e  3269) 

lion  work  was  carried  on  at  a  very  reasonable  rate  and 
at  no  excessive  cost. 

The  entire  design  and  construction  of  the  build- 
ing;s,  including  laundry  and  heating  plant,  were  under 
the  direction  of  Mr.  Walter  S.  Painter,  formerly  archi- 
tect for  the  Canadian  Pacific  Railway.  Mr.  Hayter 
Reed  was  manager  for  the  hotel  system.  Preliminary 
construction  was  commenced  by  Mr.  E.  M.  Read,  now 
of  Read,  McDonald  &  llrewster,  general  contractors. 
I'-dmonton,  and  was  completed  by  Mr.  I^.  H.  Painter. 
The  author  was  designing  engineer  for  the  architect 
at  Lake  Louise  during  the  winter  of  1911-12. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Aylmer,  Que. 

'J'lie  Board  of  Works  arc  considering 
the  installation  of  an  electric  pumpinR 
|)lant  to  replace  the  existing  steam  unit. 
Town    Clerk,   A.   Malherbe. 

Lanark  County,  Ont. 

The  County  Council  are  considering 
the  construction  of  a  number  of  roads 
in  Montague  Township,  at  an  approxi- 
mate cost  of  $5,000.  Clerk,  W.  A. 
Moore,  Perth. 

Leamington,  Ont. 

The  Town  Council  are  constructing 
sewers  on  Russell  and  Mill  Streets  and 
Victoria  Avenue  by  day  labor  under 
supervision  *of  the  Works  Commissioner. 

Montreal,  Que. 

The  Board  of  Control  will  receive  ten- 
ders until  December  J 8th  for  the  supply 
and  installation  of  one  electrically  driven 
pump,  with  a  capacity  of  6,000,000  gal- 
lons per  day.  Plans  and  specifications 
at  office  of  the  Engineer,  W.  T.  Le- 
sage.  City  Hall. 

Ottawa,  Ont. 

The  City  Council  have  authorized  the 
laying  of  wood  block  pavement  on  a 
portion  of  Rideau  Street  at  an  estimated 
cost  of  $19,900,  and  asphalt  and  wood 
block  pavement  to  cost  about  $57,760, 
Engineer,  F.  C.  Askwith. 

The  widening  of  Roseniont  Avenue 
from  Wellington  Street  to  the  south 
limit  of  Lot  32  has  been  authorized  by 
the  City  Council.  Approximate  cost. 
$18,111. 

Princeville,  Que. 

B.  I'Vcney  will  commence  the  con- 
struction of  a  waterworks  system  in  the 
spring.  Work  will  include  the  erection 
f)f  a  pump  station  and  installation  of 
valves,  pumps,  hydrants  and  cast  iron 
pipe.  Estimated  cost,  $3."i.000.  No  ten- 
ders will  be  called. 

CONTRACTS  AWARDED 

Brockville,  Ont. 

Tlic  contract  for  the  installation  of  a 
liltration  plant  for  the  City  Council^  lias 
been  let  to  the  Roberts  I'"illration  Com- 
pany,   Derby,    Penn.,   at   $86,000, 

Toronto,  Ont. 

The  Board  of  Control  have  let  con- 
tracts for  the  construction  of  sewers  on 
various  streets  to  W.  E.  Taylor,  4:i  Clin- 
ton Street,  Grant  Contracting  Com- 
pany, 50  Front  Street  E.,  Moycs  Con- 
struction Company.  393  (icrrard  Street 
E.,  Longo  &  Gentile,  66:t  Markhani  St., 
Toms  Contracting  Company,  12  Rush- 
olme  Park  Crescent,  and  Connolly  .\g- 
new  Company,  606  Avenue  Road,  and 
the  contract  for  the  construction  of 
West  Toronto  System.  Outlet  No.  2.  to 
Jennings  &  Ross,  79  Spadina  .\venue,  at 
^r-^.ooo. 


Railroads,  Bridges  and  Wharves 

Belleville,  Ont. 

The  concrete  work  in  connectiun  with 
the  O'Brien  Bridge  is  being  done  by 
day  labor. 

Toronto,  Ont. 

A  report  on  the  construction  of  a 
Rapid  Transit  System  has  been  pre- 
sented to  the  Board  of  Control  by  E.  L. 
Cousins  of  the  Toronto  Harbour  Board. 
F.  A.  Gaby,  Engineer  to  the  Provincial 
Hydro  Electric  Conimission,  and  Com- 
missioner of  Works  R.  C.  Harris.  Es- 
timated cost,  $18,000,000. 

Wyton,  Ont. 

The  W.  Blow  Sawmill  Company  pro- 
pose to  have  a  siding  built  into  their 
premises  from  the  Grand  Trunk  Rail- 
road. 

CONTRACTS  AWARDED 

Port  Alberni.  B.  C. 

Work  is  progressing  on  the  construc- 
tion of  a  wharf  for  the  City  Council. 
General  contractor,  R.  H.  Wood,  Port 
Alberni. 


Public  Buildings,  Churches 
and  Schools 

Brockville,  Ont. 

The  General  Hospital  Board  have 
taken  over  the  New  Athletic  Grounds 
as  a  site  for  the  proposed  Old  Folks' 
Home. 

Gait,  Ont. 

A  by-law  to  authorize  the  purchase 
of  a  site  and  the  erection  of  an  eight- 
roomed  school  in  the  North  Side  Dis- 
trict will  be  submitted  to  the  ratepayers 
on  January  ;trd.  Approximate  total  cost. 
$50,000.     City  Clerk,  J.   McCartney. 

Levis,  Que. 

The  erection  of  a  public  hall  is  being 
considered  by  Caisse  Populairc  de  Levis. 
5  Begin  .\venue..  President  and  Man- 
ager, A.  Desjardins.  Estimated  cost. 
$6,000. 

McGregor,  Ont. 

The  Roman  Catholic  Congregation 
are  considering  repairs  to  the  founda- 
tions of  /the  iChurch.  installation  of 
drainage  and  other  improvements.  Priest, 
Rev.  J.  A.  Pinsonneault. 

Montreal,  Que. 

lenders  on  the  installation  of  exani- 
ing  warehouse  fittings  will  be  received 
until  4  p.m..  December  2.1st,  by  R.  C. 
Desrocliers,  Department  of  Public 
Works,  Ottawa.  Plans  and  specifica- 
tions at  offices  of  A.  H.  Lapierrc.  Archi- 
tect, .to  St.  James  Street.  R.  L.  Des- 
eliamps.  Overseer  of  Dominion  Build- 
ings, Post  Office,  Montreal,  and  at  the 
Department.  Specifications  only  with 
MacLean  Daily  Reports,  Ltd.,  25  Char- 
lotte  Street.  Toronto. 

Work  has  been  started  on  the  erection 
of    a    church    on    Rnsemount    Street    for 


the  Trustees  of  St.  John  Berchmans,  34li« 
Cartier  Street.  The  contract  for  «teel 
work  has  not  yet  been  awarded.  Re- 
mainder of  work  will  be  done  by  (he 
general  contractor. 

St.  Catharine*.  Ont 

The  School  Board  of  Schuul  Section 
No.  6.  Grantham,  will  purchase  a  num- 
ber of  seats  and  a  quantity  of  furniture 
early  in  the  New  Year.  Secretary,  R. 
T.   Miller. 

Stratford.  Ont. 

Plans  are  being  prepared  for  a  paro- 
chial hall  to  be  erected  for  the  Congre- 
gation of  St.  Joseph's  Roman  Catholic 
Church.  Work  is  expected  to  start  early 
in  the  spring.  Priest,  Very  Rev.  Dean 
McGee. 

Westport,  Ont. 

Tenders  on  the  erection  of  a  Presby- 
tery for  St.  Edwards  Church  are  being 
received  by  the  Secretary,  J.  P.  McNally. 
Plans  and  specifications  with  the  Secre- 
tary. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

The  City  Council  have  let  the  fol- 
lowing contracts  for  interior  alterations 
to  the  General  Hospital  St.  Paul  Street 
and  Terrace  Hill:— general  contract. 
Schultz  Bros.  Company,  Ltd..  35  Albion 
Street;  marble  work,  Italian  Mosaic  & 
Tile  Company.  Ltd.,  Manning  Cham- 
bers, Toronto;  heating  and  plumbing. 
.\nguish  &  Whiteficld.  40  Colbornc  St  ; 
electrical  work.  Lyons  Electric  Com- 
pany, 71  Colborne  Street.  Approximate 
cost,  $5,000. 

Halifax,  N.  S. 

The  following  contracts  have  been  let 
in  connection  with  the  church  which  is 
being  built  at  Windsor  and  .Mniond 
.Streets  for  the  Evangelical  Lutheran 
Congregation;— plastering.  .\.  Hutchin- 
son. 250  Ochterloney  Street.  Dartmouth; 
painting,  Walsh  Bros.,  Ltd..  230  Hollis 
Street;  plumbing.  G.  H.  Kinsman.  72 
Cornwallis  Street;  electrical  work.  Far- 
quhar  Bros..  Barrington  Street;  interior 
fittings.  A.  A.  McDonald.  Cooks  Wh.irf 

Peace  River  Crossing,  Aha. 

The  contract  for  the  erection  i>i  a 
schiol  has  been  let  by  the  School  Board 
to  the  Peace  River  Construction  Com- 
pany. Peace  River  Crossing.  Contrac- 
tors are  in  the  market  for  lumber,  ce- 
ment, etc.     .Approximate  cost,  $7,500. 

Saltfleet  Tovmship,  Ont 

The  erection  of  a  school  at  Fturlington 
Beach  is  being  considered  by  the  Town- 
ship of  Saltfleet  and  Burlington  Beach. 
Clerk,  Eriand  Lee,  Stoney  Creek. 

Welland.  Ont 

The  contract  for  the  installation  of  in- 
terior fittings  at  the  office  of  the  Water 
Commissioners  has  been  let  by  the 
Town  Council  to  the  Globe  Furniture 
Company.  Shantz  Avenue.  Waterloo. 
Ont. 
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Business  Buildings  and  Indus- 
trial Plants 

Arnprior,  Ont. 

The  Arnprior  Agricultural  Society 
contemplate  the  erection  of  a  building  at 
the  Agricultural  Grounds.  Tenders  will 
probably  be  called  for  at  an  early  date. 
Architect,  J.  P.  MacLaren,  104  Sparks 
Street,  Ottawa. 

Balaclava,  Ont. 

Harry  Richards,  Dacre  Post  Office, 
Ont..  is  preparing  to  rebuild  his  sawmill, 
which  was  recently  destroyed  by  fire. 

Beauceville,  Que. 

Gagne  &  Rodrique  have  necided  to  re- 
build their  stores.  Work  will  start  in 
the  spring.  Frame  and  brick  construc- 
tion. 

Fergus,  Ont. 

A  by-law  to  loan  the  Superior  Barn 
Equipment  Company  $10,000  for  the  es- 
tablishment of  a  factory  will  be  sub- 
mitted to  the  ratepayers  by  the  Town 
Council.  If  the  by-law  is  passed  the 
company  will  spend  $7,500  on  remodel- 
ling a  building  which  they  have  pur- 
chased.    Town  Clerk,  J.  Beattie. 

Hsmilton,  Ont. 

The  City  Council  are  erecting  camp 
buildings  on  King  Street  E.,  estimated 
to  cost  $15,000.  Engineer,  F.  Wardrope, 
City  Hall. 

Hensall,  Ont. 

D.  A.  Cantelon  is  considering  the  erec- 
tion of  sheds  for  storage  of  coal.  Ap- 
proximate cost,  $3,000. 

Kincardine.  Ont. 

A  by-law  to  grant  tax  exemption  for 
a  period  of  ten  vears  to  the  Ontario 
People's  .Salt  &  Soda  Company,  Ltd., 
will  be  submitted  at  the  January  elec- 
tions. If  this  is  passed  the  company  will 
make  additions  to  their  plant,  estimated 
to  cost  $10,000.     Manager,  John  Tolmie. 

Listowel.  Ont. 

A  by-law  will  be  submitted  to  the 
rat-eoayer.=  on  January  3rd  to  authorize 
the  loan  of  $12,000  to  a  company  for  the 
erection  of  a  boot  and  shoe  factorv. 
Comnany  consists  of  H.  B.  Morphy.  F. 
W.  Hav.  A.  H.  Hawkins  and  J.  S.  Mc- 
Gee,  all  of  Listowel. 

Londoq,  Ont. 

Plans  have  been  prepared  for  store- 
houses to  be  erected  by  Coop  Bros., 
York  Street.  Steel  construction,  con- 
crete foundation,  corrugated  iron  roof- 
ing. Approximate  cost,  $3,500.  Work 
will  start  shortly. 

The  City  Council  are  considering  the 
establishment  of  a  live  stock  market,  and 
will  submit  the  matter  to  the  ratepayers 
on  January  3rd.     Estimated  cost,  $7,000. 

Work  will  start  shortly  on  the  con- 
struction of  soldiers'  quarters  under  the 
Grand  Stand  at  the  Fair  Grounds.  Ma- 
terial will  be  purchased  and  work  super- 
vised by  Major  Bishop,  Headquarters 
Staff.  Welesley  Barracks,  London. 

Miniota,  Man. 

The  following  parties  have  decided  to 
rebuild  their  premises  destroyed  in  the 
recent  fire: — J.  D.  Forsyth,  store,  brick 
veneer  construction,  approximate  cost, 
$4,000;  C.  Watts,  theatre  and  stores, 
brick  veneer  construction.  $.'),000. 

Montreal,  Oue. 

Clovis  Morin,  2572  Christophe  Col- 
omb  Street,  has  commenced  the  erec- 
tion of  a  store  and  residence,  estimated 


to  cost  $3,000.  Brick  construction,  con- 
crete foundation,  felt  and  gravel  roofing. 
Work  by  day  labor. 

All  work  required  in  connection  with 
the  warehouses  in  course  of  erection  for 
the  H.  B.  Smith  Estate,  266  Mullins 
Street,  will  be  done  by  the  general  con- 
tractor, A.  Chenevert,  108  Delorimier 
Avenue. 

Ottawa,  Ont. 

E.  W.  Marshall,  360  St.  Catherine 
Street,  is  about  to  erect  a  stable  and 
garage  on  Bay  Street  at  an  approximate 
cost  of  $3,000.  Ironclad  construction, 
concrete  foundation,  corrugated  iron 
roofing. 

Port  Stanley,  Ont. 

The  London  &  Port  Stanley  Railway 
Board  are  considering  the  erection  of 
four  comfort  stations.  Work  may  not 
start  until  spring.  Secretary,  William 
Spittal. 

Prescott.  Ont. 

The  Newell  Manufacturing  Company, 
Patterson  Street,  Ogdensburg.  N.  Y., 
have  acquired  a  stone  building,  which 
they  propose  to  remodel.  Work  will 
include  the  installation  of  a  complete 
heating  plant  and  an  electric  elevator. 
The  company  also  desire  to  receive 
prices  on  two  large  steel  sash  with  all 
necessary  fittings. 

Quebec,  Que. 

Plans  have  been  prepared  for  the  con- 
version of  premises  at  Third  Avenue 
and  Sixth  Street.  Limoilou.  into  a  bank 
for  the  Hochelaga  Bank,  Montreal. 
Work  will  include  the  installation  of 
heating  and  electrical  systems.  Esti- 
mated  cost,  $3,000. 

Renfrew,  Ont. 

No  sub-contracts  will  be  let  in  con- 
nection with  the  works  which  are  being 
built  for  the  Energite  Explosives  Com- 
pany, Ltd.,  Power  Building,  83  Craig 
Street  W.,  Montreal. 

St.  John's  Mfld. 

Plans  have  been  drawn  for  a  business 
building  to  be  erected  for  W.  F.  Kenny, 
New  Gower  Street. 

Toronto,  Ont. 

T.  R.  Haig.  14  Shaftesbury  Avenue, 
has  started  work  on  alterations  to  a 
store  at  1224  Yonge  Street.  Work  con- 
sists of  a  new  store  front  and  interior 
alterations. 

Work  has  been  started  by  T.  Robin- 
son, 131  Glenholme  Avenue,  on  the  erec- 
tion of  a  pair  of  stores  at  754  St.  Clair 
Avenue  W.  Brick  construction,  felt  and 
gravel      roofing.  Approximate      cost. 

$7,500.     Smaller  trades  will  be  let. 

Welland,  Ont. 

The  Canadian  Steel  Foundries  are 
building  an  addition  to  their  plant.  All 
work  is  being  done  by  the  company. 
Steel  construction. 

Westport,  Ont. 

T.  G.  Butler  has  commenced  the  erec- 
tion of  a  store  and  residence,  estimated 
to  cost  $4,000.  Brick  veneer  construc- 
tion, galvanized  iron  roofing. 

CONTRACTS  AWARDED 

Berlin,  Ont. 

In  connection  with  the  factory  in 
course  of  erection  at  Edward  and 
Breithaupt  Streets  for  Armstrong  &  In- 
rig,  the  contract  for  plumbing  and  heat- 
ing has  been  let  to  William  Knell  & 
Company,  King  Street  E. 


Brantford.  Ont. 

The  contract  for  painting  in  connec- 
tion with  the  erection  of  a  street  railway 
station  on  Market  Square  for  the  City 
Council  has  been  let  to  R.  C.  Chave,  17 
Pearl  Street. 

Hamilton,  Ont. 

The  contract  for  roofing  in  connection 
with  the  alterations  which  are  being  car- 
ried out  at  the  factory  of  the  Steel  Com- 
pany of  Canada  on  Sherman  Avenue  N., 
has  been  let  to  Thomas  Irwin  &  Son,  22 
McNab  Street.  Masonry,  painting,  heat- 
ing, plumbing,  electrical  work  and  in- 
terior fittings  will  be  done  by  owners. 

Montreal,  Que. 

Work  has  been  started  on  the  erec- 
tion of  a  factory  for  the  Steel  Company 
of  Canada,  1272  notre  Dame  Street  W. 
The  general  contract  has  been  let  to  G. 
M.  Cape  Company,  920  New  Birks 
Building,  the  steel  work  to  Structural 
Steel  Company  of  Canada,  Ltd.,  New 
Birks  Building,  and  the  contract  for 
metal  sash  to  Steel  &  Radiation  Ltd.. 
304  LIniversity  Street.  Approximate 
cost,  $24,000. 

Work  has  been  started  on  alterations 
to  the  premises  at  1467  Garnier  Street 
for  Mrs.  L.  Glass.  The  general  contract 
has  been  awarded  to  N.  Allouf.  1207 
Cadieux  Street.     Estimated  cost,  $5,000. 

Niagara-on-the-Lake,  Ont. 

Holohan  &  Bissell  have  commenced 
the  erection  of  a  business  block  on 
Queen  Street  for  Thomas  Hart.  The 
heating,  plumbing  and  lighting  work  will 
be  done  under  supervision  of  James 
Laughton. 

Ottawa,  Ont. 

R.  Cohen,  25  Russell  Avenue,  has  let 
the  general  contract  for  the  erection  of 
a  store  and  residence  to  Kestesel  Cohen, 
35  Russell  Avenue.  Brick  veneer  con- 
struction, concrete  foundation,  felt  and 
gravel  roofing.  Approximate  cost,  $8,000. 
Work  has  been  started. 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a  transformer  station  for  the  Public 
Service  Corporation,  53  Crown  Street. 
The  contract  for  foundations  has  been 
awarded  to  the  Sharp  Construction  Com- 
pany, Bickellis  Bridge.  Remainder  of 
work  will  be  done  by  owners.  Brick  con- 
struction, concrete  foundation.  Esti- 
mated cost,  $3,000. 

The  contract  for  roofing  in  connection 
with  the  warehouse  which  is  being 
erected  by  C.  E.  Morissette  Ltd.,  208 
Latourelle  Street,  ras  been  let  to  E. 
Faladeau,  142  Dorchester  Street.  Sub- 
contracts will  be  let  for  electrical  work, 
heating  and  plumbing. 

Sydney,  N.  S. 

Work  has  been  started  by  S.  H.  Ste- 
venson, 90  Charlotte  Street.  The  con- 
tract for  roofing  has  been  let  to  Shaw 
&  Mason,  Ltd.,  204  George  Street.  Es- 
timated cost,  $5,000. 

Toronto,  Ont. 

In  connection  with  the  erection  of  an 
office  building  at  Church  and  Court 
Streets  for  the  Imperial  Oil  Company, 
311  Dominion  Bank  Building,  the  con- 
tract for  masonry,  cut  stone,  concrete 
and  fireproofing  has  been  awarded  to. 
Witchall  &  Sons,  156  St.  Helens  Avenue, 
and  the  steel  work  to  the  Dominion 
Bridge   Company,  30  Victoria   Street. 

The  general  contract  for  the  erection 
of  a  factory  at  Davenport  Road  and 
Lightbourne    Street    for    the    McCallum 
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Company,  44  Dupont  Street,  has  been 
awarded  to  A,  J.  Peppiatt,  13  Wells  Hill 
Avenue.  Brick  construction,  felt  and 
gravel  roofing.  Approximate  cost,  $7,500. 
Contract  does  not  include  heating. 

The  Royal  Bank  of  (Canada  have  let 
the  general  contract  for  the  erection  of 
an  addition  to  their  premises  at  Dan- 
forth  Avenue  and  Dawes  Road  to  Purdy 
&  Henderson,  10  Cathcart  Street,  Mon- 
treal,  Que.     Estimated   cost,   $15,000. 

Victoria.  B.  C. 

The  general  contract  for  the  construc- 
tion of  buildings  for  the  Imperial  Oil 
Company,  Ltd.,  404  Abbott  Street,  has 
l)een  let  to  the  Dominion  Construction 
Company,  509  Richards  Street.  •  Works 
consist  of  a  concrete  warehouse,  brick 
stable  and  frame   office   building. 

Welland,  Ont. 

The  Standard  Steel  Construction 
Company  are  building  an  addition  to  the 
plant  of  the  Canada  Forge  Company. 
.^pproximate  cost,  $25,000. 

Windsor,  Ont. 

Work  has  been  started  on  alterations 
to  the  Dougal  Block  for  Simon  Meret- 
sky,  Mercer  Street.  The  contract  for 
roofing,  sheet  metal  work  and  plumbing 
has  been  awarded  to  Pennington  & 
Brian,  47  Sandwich  Street  W.,  and  the 
heating  to  the  Windsor  Hardware  Com- 
pany, 71  Sandwich  Street  E. 

Winnipeg,  Man. 

The  contract  for  painting  required  at 
the  factory  which  has  been  built  on 
I^ortage  .Avenue  for  the  Ford  Motor 
Company,  Fort  City,  Ont.,  has  been 
awarded  to  the  general  contractors.  Car- 
tcr-Hall-Aldinger  Company,  Union 
Bank  Building. 


Residences 

Colchester  South  Township,  Ont. 

The  erection  of  a  residence  is  being 
considered  by  Charles  Hyder,  c/o  Ro- 
land Holstead,  Footes  Corners,  Har- 
row.    Estimated  cost,  $3,000. 

Dundas.  Ont. 

W.  W.  Boult,  King  Street,  has  com- 
menced the  erection  of  a  residence  on 
Sydenham  Street,  estimated  to  cost 
$;!.500.  Brick  construction,  concrete 
foundation,   shingle   roofing. 

Exeter,  Ont. 

Wesley  Snell  will  build  a  residence  in 
llie  spring.     Estimated  cost,  $3,500. 

Ilderton,  Ont. 

Work  has  been  started  by  James  R. 
Mcintosh  on  the  erection  of  a  residence. 
White  brick  construction,  concrete  foun- 
dation, shingle  roofing.  Approximate 
cost,  $3,000. 

London.  Ont. 

James  Neilson,  c/o  Dyment  Baker 
Lumber  Company,  has  commenced  the 
erection  of  four  residences  on  Waterloo 
Street.  Frame  construction,  concrete 
foundation,  shingle  roofing.  Estimated 
cost,  $4,000. 

Montreal,  Que. 

Owen  Roberts,  112  .\ddington  .\ve- 
nue.  has  commenced  the  erection  of 
two  flats,  estimated  to  cost  $10,000.  Brick 
construction,  concrete  foundation,  felt 
and  gravel  roofing.     Work  by  day  labor. 

T.  E.  Globensky,  .508  Oxford  Avenue. 
is  building  a  cottage  on  Mayfair  Street. 
Urick  construction,  concrete  foundation, 
lelt  and  gravel  roofing.  Estimated  cost. 
$3,000. 


Work  has  been  started  by  John  Dom- 
inique, 166  Marcil  Avenue,  on  the  erec- 
tion of  two  residences  on  Marcil  Ave- 
nue. Brick  construction,  concrete  foun- 
dation, felt  and  gravel  roofing.  Ap- 
proximate cost,  $14,000. 

G.  E.  Blackwell,  4184  St.  Catherine  St., 
Westmount,  is  receiving  tenders  on  roof- 
ing and  tiling  required  at  the  flats  which 
he  is  building  at  115  Marlowe  Street. 

Beaudry  Lcman,  148  St.  Hubert  Street, 
has  had  plans  prepared  for  alterations 
to  his  apartment.  Work  by  day  labor. 
Estimated  cost,  $3,500.  Architect,  W.  E. 
Doran,  189  Bleury  Street. 

Olinda,  Ont. 

William  Ryall,  c/o  T.  D.  McDonald,  is 
considering  the  erection  of  a  residence 
at  an  approximate  cost  of  $3,500. 

Ottawa.  Ont. 

A.  E.  Toms,  155  Sunnyside  Avenue,  is 
receiving  tenders  on  plastering,  heating, 
plumbing  and  electrical  work  required 
in  connection  with  the  residence  which 
he  is  building  on  Glen  Avenue.  Painting 
by  day  labor. 

Outremont,  Que. 

No  lenders  will  be  called  in  connec- 
tion with  the  cottages  which  are  being 
erected  by  Pierre  Guidazio,  615  Bloom- 
lield  Avenue. 

Quebec,  Que. 

Work  is  progressing  on  the  residence 
which  is  being  built  by  Lavoie,  Martcl 
&  Bcaupre,  c/o  Esdras  Lavoie,  Charles- 
bourg  Road.  Brick  construction,  con- 
crete foundation,  metal  and  asbestos 
roofing.      Estimated   cost,  $5,000. 

St.  John's,  Nfld. 

Plans  have  been  prepared  for  a  tene- 
ment building  to  be  erected  for  J.  Davey, 
Bond  Street. 

Toronto,  Ont. 

A.  Beckett,  Nairn  and  Morrison  Sts.. 
has  commenced  the  erection  of  a  resi- 
dence estimated  to  cost  $3,000.  Smaller 
trades  will  be  let.  Brick  construction, 
shingle  roofing. 

Work  has  been  started  by  J.  H.  Lar- 
kin,  6  Ravensden  Street,  on  the  erection 
of  a  pair  of  residences  at  McKay  and 
Elmwood  Streets.  Brick  construction, 
shingle  roofing.  Estimated  cost,  $4,500. 
Smaller  trades  will  be  let. 

Cox  &  Cummings,  36  Canada  Life 
Building,  are  erecting  a  residence  on 
Pine  Crescent  Street,  estimated  to  cost 
$4,000.  Smaller  trades  will  be  let.  Brick 
construction,  shingle  roofing. 

W.  J.  McWaters,  28  Kingswood  Road, 
has  commenced  the  erection  of  a  resi- 
dence at  92  Neville  Park  Boulevard,  esti- 
mated to  cost  $3,000.  Brick  construc- 
tion, shingle  roofing. 

H.  A.  Johnston,  63  Normandy  Boule- 
vard, is  building  a  residence,  estimated 
to  cost  $3,000.  Brick  construction,  shin- 
gle roofing.  Contracts  have  been  let  for 
all  the  smaller  trades. 

Windsor,  Ont. 

Walter  J.  Hales.  53  Gladstone  .\venue, 
has  commenced  the  erection  of  a  resi- 
dence on  Moy  Street,  stimated  to  cost 
$3,500.  Bricn  construction,  concrete 
foundation,  shingle  roofing.  Owner  will 
do  all  work. 

Work  has  been  started  by  Peter  C)s- 
terhout.  23  Pitt  Street  E.,  on  the  erec- 
tion of  three  residences  on  Clinton  St. 
Frame  construction,  concrete  foundation, 
shingle  roofing.  Approximate  cost. 
$3,000  each. 


J.  W.  Aubin,  Dime  Bank  Building,  De- 
troit, Mich.,  has  decided  not  to  erect  a 
residence  here,  but  will  build  in  De- 
troit. 

All  work  required  in  the  erection  of 
four  flats  on  Howard  Street  for  David 
Meretsky,  120  Aylmer  Avenue,  will  be 
done  by  day  labor.  Architect,  G.  Jacques 
&  Company,  Boug  Building. 

Winter  &  Little,  Pitt  Street  W..  have 
commenced  the  erection  of  seven  resi- 
dences on  McKay  and  Pelessin  Streets, 
estimated  to  cost  between  $3,000  and 
$4,000  each.  Frame  and  brick  construc- 
tion, concrete  foundation,  shingle  roof- 
ing. 

CONTRACTS  AWARDED 

Britannia.  Ont  . 

Work  is  progressing  on  the  residence 
which  is  being  built  by  L.  C.  Smith. 
Highland  Park,  Westboro.  The  contract 
for  electrical  work  has  been  let  to  J.  E. 
W.  Lewis,  Westboro.  Brick  veneer  con- 
struction, stone  foundation,  shingle  roof- 
ing.    Approximate  cost,  $3,000. 

Halifax.  N.  S. 

In  connection  with  the  flats  which 
have  been  erected  on  Robie  Street  for 
W.  G.  Kennedy.  Marlborough  Woods, 
the  plumbing  contract  has  been  awarded 
to  W.  S.  Craig,  316  Upper  Water  Street, 
and  the  electrical  work  to  J.  T.  Dorey. 
65  Granville  Street.  Plastering  will  be 
done  by  the  general  contractors.  City 
Building  &  Land  Company,  164  Holtis 
Street. 

The  contract  for  plumbing  in  connec- 
tion with  the  residences  which  are  being 
built  on  Cedar  Street  by  the  City  Build- 
ing &  Land  Company,  164  Hollis  Street, 
has  been  awarded  to  W.  S.  Craig,  316 
Upper  Water  Street. 

James  McNaught,  477  Wilson  Street, 
has  let  the  following  contracts  in  con- 
nection with  the  residences  which  he  is 
building  on  Somerset  .\ venue: — plaster- 
ing. C.  Howard.  174  Bel  view  Street; 
painting,  W.  Gibson.  173  Rosslyn  Ave.; 
heating.  McLary  Manufacturing  Com- 
pany. York  Street;  plumbing.  J.  H.  Kerr. 
32  Sherman  Street  N.;  electrical  work, 
F.  Thornton.  174  Balmoral  Street. 

Hamilton.  Ont. 

In  connection  with  the  residence 
which  is  being  built  by  Sparks  &  Mc- 
Kay. 9  Fairhold  Avenue  S..  the  contract 
for  heating  has  been  let  to  McClary 
Manufacturing  Company.  York  Street, 
and  the  plumbing  to  J.  Gibson,  676  King 
Street  E. 

Maisonneuve,  Que. 

The  electrical  work  required  at  the 
residence  which  has  been  erected  for 
Mrs.  M.  G.  Egrement.  529  Lafontaine 
Street,  will  be  done  by  the  general  con- 
tractors. Guertin  &  Bouchard.  410  Par- 
thenais  Street. 

Montreal.  Que. 

Work  has  been  started  by  Kensing- 
ton Building  &  Construction.  896  Madi- 
son .\venue.  on  the  erection  of  two  flats 
on  Grand  Boulevard  for  G.  N.  W. 
Zwinge.  296  Madison  .\venue.  Tenders 
are  now  being  received  for  mill  work. 
roofing,  nainting.  heating,  plumbing  and 
electrical  work.  Approximate  cost. 
$8,000. 

Hand  &  Pick.  609  Belmont  Street. 
Westmount.  have  commenced  the  erec- 
tion of  four  flats  on  Wilson  Street  for 
J.  H.  Hand.  609  Belmont  Street.  West- 
mount.  No  sub-contracts  will  be  let. 
Brick  construction,  concrete  foundation. 
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felt    and    gravel    roofing.      Approximate 
cost,  $14,000. 

Montreal  West,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  which 
is  being  built  on  Brock  Avenue  W.  by 
Reid,  McGregor  &  Reid,  513  Drumniond 
Building,  Montreal: — roofing,  Richard- 
son, Simard  &  Company,  745  Clarke  St.; 
painting  and  glazing,  G.  E.  Blackwell, 
4184  St.  Catherine  Street,  Westmount; 
heating  and  plumbing,  T.  L.  Bain,  :u 
Westminster  Avenue;  electrickl  work,  E. 
Gregory,  1594  Cadieux  Street. 

Ottawa,  Ont. 

William  O'Connor,  495  Somerset,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $5,000.  The  masonry 
has  been  let  to  Beattie  &  Davidson,  Ren- 
frew Avenue,  and  the  plastering  to 
Charles  Patterson,  873  Somerset  Street. 
Other  trades  not  yet  awarded.  Brick 
veneer  construction,  stone  foundation, 
shingle  roofing. 

In  connection  with  the  residence  which 
is  being  built  on  Brighton  Street  by  A. 
E.  Toms,  155  Sunnyside  Avenue,  the 
contract  for  plastering  has  been  let  to 
T.  Jarvis,  18  Fourth  Avenue,  the  heat- 
ing to  the  Capital  Hardware  Company, 
Bank  Street,  the  plumbing  to  H.  E. 
Knox,  Elgin  Street,  and  electrical  work 
to  T.  E.  Hopson,  134  Bank  Street. 

Walter  Fryer,  5  Glen  Avenue,  has  let 
the  contract  for  heating  and  plumbing 
in  connection  with  the  residence  which 
he  is  building  on  Roslyn  Street  to  Ger- 
vin  &  Lillico,  Bank  and  Sunnyside 
Streets. 

In  connection  with  the  residence  be- 
ing built  on  Grove  Street  by  G.  E.  Mc- 
Menemy,  40  Roslyn  Avenue,  the  con- 
tract for  masonry  and  brick  work  has 
been  let  to  Beattie  &  Davidson,  Ren- 
frew Avenue.  Tenders  are  now  being 
received  for  plastering,  painting,  heat- 
ing, plumbing  and  electrical  work. 

Outremont.  Que. 

Work  has  been  started  by  C.  Gourrie 
&  Company,  1169a  St.  Andre  Street,  on 
the  erection  of  two  residences  on  Rock- 
land Avenue.  The  plastering  contract 
has  been  let  to  A.  Murray,  2404  Boyer 
Street.  Montreal,  the  roofing,  heating 
and  plumbing  to  J.  E.  Lalonde,  427 
Church  Street,  Verdun,  and  the  elec- 
trical work  to  G.  Martel,  229  Bernard 
Street,  Montreal.  Masonry  and  carpen- 
try by  owners. 

Quebec,  Que. 

In  connection  with  the  residence  in 
course  of  erection  for  J.  Gingras,  203 
St.  Olivier  Street,  the  contract  for  roof- 
ing and  heating  has  been  let  to  P.  Para- 
dis,  236  D'Aguillon  Street,  and  the  elec- 
trical work  to  A.  Pelletier,  246  St.  John 
Street.  Painting  by  the  general  con- 
tractor, A.   Darveau,  152  Latourelle   St. 

The  contract  for  masonry  and  plaster- 
ing in  connection  with  the  residences 
which  are  being  erected  for  E.  J.  Pay- 
ette, 831  St.  Valier  Street,  has  been 
awarded  to  A.  Latulippe,  118  Bagot  St.. 
the  roofing,  plumbing  and  electrical 
work  to  L.  Lajeunesse,  78  St.  Agnes 
Street,  and  the  painting  to  Charles 
Roussel,  58  Ste.  Ambroise  Street.  Car- 
pentry by  the  general  contractors,  D. 
Maranda  &  Frere,  8I21/2   St.  Valier  St. 

Walkerville.  Ont. 

The  contract  for  heating  and  plumb- 
ing at  the-  residence  in  course  of  erec- 
tion on  Windermere  Avenue   for   C.   M. 


Bennett,  22  Assumption  Street,  Wind- 
sor, has  been  let  to  R.  Hicks,  99  Lang- 
lois  Street,  Windsor.  Painting,  glaz- 
ing and  electrical  work  by  owner. 


Power  Plants,   Electricity  and 
Telephones 

Aylmer,  Que. 

The  Board  of  Works  are  considering 
the  construction  of  extensions  to  the 
lighting  system.  Town  Clerk,  A.  Mal- 
herbe. 

Port  Elgin,  Ont. 

The  Village  Council  will  submit  a  by- 
law to  authorize  the  installation  of  a 
hydro-electric  system.  Clerk,  D.  Geddes. 

Sarnia,  Ont. 

The  City  Council  will  submit  a  by-law 
on  January  3rd  to  provide  for  the  pur- 
chase and  remodelling  of  the  generat- 
ing plant  and  distribution  system  of  the 
Sarnia  Gas  &  Electric  Light  Company. 
Approximate   cost,  $120,000. 

Warwick,  Que. 

The  Town  Council  are  considering  the 
construction  of  a  light  and  power  sys- 
tem at  an  approximate  cost  of  $10,000, 
and  are  negotiating  with  the  Arthabasca 
Water  &  Power  Company  for  a  supply 
of  power.  Secretary  to  the  Town  Coun- 
cil, E.  Laliberte. 


Fires 

Belleville,  Ont. 

Fire  has  done  considerable  damage  to 
the  interior  of  the  Armory  on  Church 
Street. 

Faraday,  Ont. 

The  residence  of  T.  Neil  has  been  to- 
tally destroyed  by  fire. 

Fort  Erie,  Ont. 

The  residence  at  Garrison  Road  and 
Goderich  Street,  owned  by  Mrs.  Mary 
Koletschke  has  been  destroyed  by  fire. 
Loss,   about   $5,000. 

Leonardville,  N.  B. 

The  store  and  factory  on  Deer  Island, 
owned  by  the  Leonardville  Trading 
Company,  have  been  completely  de- 
stroyed by  fire.  Loss,  $10,000,  partially 
insured.  '  __ 

Liverpool,  N.  S. 

The  store  of  F.  L.  Seldon  &  Sons. 
Main  Street,  has  been  entirely  destroyed 
by  fire.  Loss  to  building  and  stock, 
$9,000. 

Oakville,  Ont. 

The  woodworking  factory  owned  by 
W.  H.  Carson  has  been  damaged  bv  fire 
to  the  extent  of  about  $5,000.  Repairs 
will   be   made   immediately. 

Quebec,  Que. 

Fire  has  damaged  the  plant  of  the 
Eastern  Canada  Steel  Company  to  the 
extent  of  about  $10,000.  Manager,  L. 
H,  Gaudry. 

Sackville,  N.  B. 

Part  of  the  factory  of  A.  E.  Wry 
Standard  Ltd.,  Lome  Street,  has  been 
destroyed  by  fire.  Loss  on  building  and 
stock,  about  $35,000,  partially  insured. 

St.  Catharines,  Ont. 

Fire  has  entirely  destroyed  a  board- 
ing house  owned  by  G.  Bohagian,  3 
Carleton  Street.     Loss,  $3,000. 

Fire  has  destroyed  the  flour  mills  of 
the  Maple  Leaf  Milling  Company.  Loss, 
between  $75,000  and  $80,000. 


Miscellaneous 

Chatham,  Ont. 

The  City  Council  will  submit  a  by-law 
on  January  3rd  to  sanction  the  expendi- 
ture of  $15,000  on  the  purchase  of  fire- 
fighting  equipment.     Clerk,  W.   G.   Mer- 

ritt. 

Cottam,  Ont. 

W.  J.  Wyatt  is  in  the  market  for  about 
thirty  tons  of  crushed  stone  or  sand  per 
month. 

Moncton,  N.  B. 

E.  J.  Thomson,  Box  84,  will  shortly 
be  in  the  market  for  a  supply  of  cement, 
fireproofing,  concrete  mixers,  safes,  plate 
glass,  reinforcing  bars,  water  tower, 
wood  paint. 

Montreal,  Que. 

The  City  Council  have  had  plans  pre- 
pared for  three  comfort  stations,  to  be 
erected  on  Chaboillez  Square,  Place 
d'.'^rmes  and  Dominion  Square,  .\pprox- 
imate  cost,  $5,000.  $8,000  and  $10,000  re- 
spectively. Architect,  A.  Chausse,  City 
Hall. 

Ottawa,  Ont. 

Prices  and  other  information  with  re- 
gard to  the  following  materials  are  be- 
ing received  by  E.  Williams,  172  Glen- 
ora  Avenue: —steam  boilers,  hot  water 
boilers,  plumbing  fixtures,  electric  pumps, 
steel  tanks. 

Port  Arthur,  Ont. 

The  Western  Machinery  Company. 
Lincoln  Street,  are  about  to  move  into 
larger  premises  on  North  Court  Street, 
and  propose  to  instal  a  quantity  of  new 
machinery. 

Thorold,  Ont. 

Edward  Small  is  receiving  prices,  cata- 
logues   and    other   information    with    re- 
gard to   small  rearth   tile,  enamel  brick. 
•  coal  and  wood  grates  for  fireplaces  . 

Toronto.  Ont. 

The  Board  of  Control  will  rece've 
tenders  until  December  21st  for  the 
supply  of  fire  hose,  motor,  fire  appar- 
atus and  gasoline  tanks.  Specifications 
at  office  of  the  Fire  Department,  152 
-Adelaide  Street  W. 


Winnipeg,  Man. 

A  report  has  been  submitted  to  the 
City  Council  by  Engineer  W.  P.  Brere- 
ton,  223  James  Avenue,  in  which  he  esti- 
mates the  cost  of  connecting  the  electric 
lines  with  the  gas  engines  at  the  High 
Pressure  plant  to  be  $10,000  if  the  lines 
are  carried  on  poles,  and  $35,000  if  theyi 
are   placed   in   underground   conduits 

S.  H.  Reynolds,  Chairman  of  the  Com 
missioners  of  Greater  Winnipeg  Watei 
District,  901  Boyd  Building,  will  receiv 
tenders  until  noon,  December  27th,  o 
the  supply  of  one  saddle  tank  locomo 
live.  Specifications  at  office  of  the  Dis 
trict. 


■s 
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CONTRACTS  AWARDED 

Toronto,  Ont. 

The  Board  of  Control  have  let  ih 
contract  for  smoke  breeching  at  the 
Main  Pumping  Works  to  the  Thor  Iron 
Works,  foot  of  Bathurst  Street,  at  $1,849. 

The  contract  for  track  scales  at  the 
Main  Pumping  Station  has  been  awarded 
by  the  Board  of  Control  to  the  Canadian 
Fairbanks  Morse  Company,  Ltd.,  Front 
Street  W.,  at  $2,600. 


« 


il 

.  !)cr,.inl„.r   :;:;.    miS  Till';     C.OX'I'k, 

Cntract  Record 

^^  Engineering  Review 

Published  Each  Wednesday  by 

HUGH  G.  Maclean,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 

EAD  OFFICE  -  347  Adelaide  Street  West,  TORONTO 
Telephone  A.  270ft 

ONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 

INNIPEG  -  Telephone  Garry  856  -  302  Travellers*  BIdg. 

ANCOUVER    -    Tel.    Seymour   2013    -     Hutchison    Block 

NEW  YORK  -  Tel.  3108  Beekman  -  1226  Tribune  Building 

CHICAGO  -  Tel.   Harrison  5351  -  1413   Gt.   Northern   Bldg. 

ONDON,  ENG. 16  Regent  St.  S.W. 

SUBSCRIPTION   RATES 
aiiada  and   Great   Britain,  $2.00.     U.  S.  and  Foreign,  $3.00. 
Single  copies  10  cents 

Authorized   by    the   Postmaster   General    for    Canada,    for   transmission 
*fi  second  class   matter. 

Entered   as   second  class   matter  July   18th,   1914,   at   the   PostofBce  at 
HtilTalo,   N.Y.,  under  the  Act  of  ("ongress  of  March  3,  1870. 

Alphabetical  Index  of  Advertisers 
Pa^e  le 

ol.  39  December  22,  1915  No.  51 

Principal  Contents  ?»«« 

^Editorial — 

Conservation  in  the  Contracting  Field 1289 

Sir    Adam    Beck    .\sks    Us    to   Think    First    and    .Vet 

Afterwards l^'-'O 

The  Little  Saanich  "Piers" 1290 

Grade  Separation  in  Winnipeg 1291 

By  W.   P.   Brereton 

New  Hospital  at  Grand  Forks,  B.  C 1294 

Phe   Longest  and   Heaviest   Steel   .Arch   in   the   World.  t29"> 

he   Proposed   Hydro   Radial   Scheme 1298 

reater  Winnipeg  Water  District 1299 
he   Use  of   Electricity  as  a   Factor  in    RuildiiiK    t  lui- 

struction    l^'Oii 

By  J.  1'".  \'an  Hoosear 

I'rade    Publications i:i07 

N'ecly   Expansion   Engine 1307 

In  the  Public  F.ye i:«>8 

Prci    I'atria   and    Personal    1310 

;C)l)ituary 1311 

iMainly   Conslrtictional    131 1 

Conservation  in  the  Contracting  Field 

.\  llicsc  (lays  nf  keen  omipetiticn  ijreatcv  efficiency 

appears   to  he   the  onl)-  certain   key   to  success. 

Conservation  of  our  energy  and  our  time  are  as 

necessary   as   conservation   of  any.  of  our  other 

resources.     Whatever  is  si)ent  in  time,  money,  energy 

[or  material  over  and  ahove  what  would,  under  hetter 

iconditions,   accomiilish    tlie    same    result,    is   defeating 

the  ])urpose  of  this  modern  campaign  ft)r  conservation 

if  our  national  resources.     In  the  end  every  individual 

^citizen  has  to  hear  his  share  of  the  added  i)urden. 

We  have  spoken  in  earlier  issues  of  the  Contract 
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Record  of  the  tremendous  loss  of  time  when  a  number 
of  contractors  figure  on  any  given  piece  of  wtirk.  It 
is  useless  to  argue  that  this  is  the  contractor's  own 
Inisiness,  and  that,  therefore,  he  it  is  who  bears  the 
expense.  This  argument  misses  the  main  point.  If 
any  contractor  spends  an  extra  ten  hotirs  estimating 
a  job  he  is  bound  to  add  so  much  more  to  his  l)id.  If 
he  fails  to  get  the  first  contract,  it  is  a<ldcd,  with  com- 
pouiul  interest,  to  the  second  bid — and  so  on,  accumu- 
lating indefinitely.  .Sujjpose  twenty  contractors  bid  on 
a  job — which  only  (me  can  get — the  remaining  nine- 
teen men  compensate  themselves  on  future  orders. 
My  the  time  the  twentieth  man  gets  his  contract  he 
has  a  big  accumulation  of  "overhead,"  which  he  must 
either  make  u|)  on  his  first  accepted  bid.  or— he  goes 
out  of  business.  Right  here  is  a  very  cf)nsidcrable  fac- 
tor in  the  ever-increasing  cost  of  ctmstruction  work — 
.1  condition  i)ractically  beyond  the  contrtd  of  the  aver- 
age contractor,  we  admit,  and  entirely  so  of  the  man 
doing  business  on  a  UKKlerate  scale.  The  correction 
of  this  evil  ap]>ears  to  lie  rather  with  the  authorities 
for  whom  the  building  is  being  ctmstructetl. 

#  *       « 

If  it  c(Mdd  only  be  brought  home  to  municipalities, 
scliool  boards,  and  such  authorities,  that  the  added  ex- 
pense incurred  by  twenty  contractors  estimating  on 
their  work  was  not  borne  by  the  contractors  them- 
selves, but  was  added  to  the  cost  of  the  building,  some- 
thing might  speedily  be  accomplished.  However, 
these  matters  are  generally  left  to  the  architect,  and 
apparently  it  is  to  this  individual  that  we  must  look 
for  redress.  And  here,  probably,  we  get  at  the  ro«»t 
of  the  whole  trouble.  One  of  the  diflficultics  in  estimat- 
ing on  the  average  piece  of  work  is  that  the  specifica- 
tions are  ntjt  sufficiently  complete  and  definite,  anil  we 
too  often  see  an  advertisement  for  contractors  to  figure 
on  their  own  specifications.  What  municipality  would 
think  of  employing  twenty  architects  to  draw  as  many 
|)lans?  .'\nd  yet  these  same  municipalities  are  prac- 
tically employing  twenty  contractors  to  do  this  same 
architect's  work,  and  they  may  rest  assured  that  the 
contractors  will  charge  up  the  cost  of  this  work. 
Otherwise  the  contractor  could  not  exist.  His  living 
depends  on  being  paid  for  his  work,  and  if  one  mtmi- 
ci])ality  does  not  pay  it  another  must. 

*  «       * 

The  solution  apparently  lies,  then,  in  either  cxlentl- 
ing  the  scope  of  the  architect's  work  or  in  the  creatit>n 
of  another  step  in  the  process  of  building.  In  F"!ngland. 
for  example,  instead  of  recpiiring  the  twenty  difi'ereut 
contractors  each  to  figure  i>n  the  tpiantity  of  his  ma- 
terial, they  have  what  is  known  as  a  quantity  sur- 
veyor or  estimator.  Such  a  i)erson  is  practicallv  un- 
known in  Canada,  and  very  little  known  in  the  Cntted 
States.  The  possibilities  for  expert  estimators  on  this 
continent,  therefore,  ajjpear  to  be  very  large. 

The  emi)loyment  of  one  man  to  estimate  the  f|uan- 
tities  of  the  various  materials  required  in  any  building 
evidently  reduces  the  work  of  each  estimating  c<»n- 
tractor  just  this  much.  This  is  then  a  form  of  conserva- 
tion of  the  very  first  importance.  Supplied  with  abso- 
lutely definite  specifications  and  definite  fixed  qu;(nti- 
ties  on  which  to  figure,  the  work  of  every  contractor  is 
simplified  and  his  costs  correspondingly  reduced.  I-'ur- 
ther,  the  troubles  arising  from  errors  which  many  a 
contractor  makes  in  taking  off  his  quantities  would  be 
eliminated.  Would  this  not  mean  a  greatly  improved 
state  of  affairs  in  the  building  trade.  an<l  ought  wc  not 
to  be  working  in  that  direction? 
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THE     CONTRACT     RECORD 


December   22,   1915 


Sir  Adam  Asks  Us  to  Act  First  and  Think 
Afterwards  "■,  -' ;; ,;'  |;    j-  .; 

(1)  Sir  Adam  Beck  has  just  presented  Kis  radial 
scheme  to  the  Board  of  Control  and  asks  that  a  by- 
law be  submitted  to  the  citizens  of  Toronto  guaran- 
teeing the  bonds  of  this  road  to  the  extent  of  $4,200,- 
000.  This  is  just  about  one-third  of  the  total  cost  of 
the  whole  line  from  Toronto  to  London.  The  magni- 
tude of  this  sum  is  explained,  however,  as  including 
complete  terminal  facilities  in  the  city  of  Toronto. 

(2)  A  report  has  just  been  made  to  the  City  Trans- 
portation Committee  by  Messrs.  Harris,  Cousins  and 
Gaby  covering  the  question  of  a  semi-rapid  transit 
entrance  into  the  city  with  complete  terminal  facili- 
ties. This  report  costs  the  city  $50,000  and,  judged  by 
the  personnel  of  the  Committee,  is  worth  that  sum. 

It  will  thus  be  noted  that  the  citizens  of  Toronto 
have  at  the  present  moment  two  transportation 
schemes  before  them  covering  practically  the  same 
ground.  As  we  see  it,  therefore,  the  adoption  of  either 
means  the  rejection  of  the  other.  This  necessarily  pre- 
supposes a  study  of  both  and  a  careful  comparison  of 
their  relative  merits  and  advantages. 

But  both  of  these  schemes  are  absolutely  new  to 
the  citizens  of  Toronto.  One  involves  an  expenditure 
of  over  four  million  dollars,  the  second  over  eighteen 
millions.  If  either  of  these  propositions  comes  before 
the  electors  it  means  that  they  must,  during  the  next 
ten  days,  make  themselves  sufficiently  conversant  with 
a  twenty-two-million-dollar  expenditure  to  vote  intel- 
ligently for  or  against. 


Yet  in  spite  of  these  self-evident  facts  a  snap  vote 
is  to  be  taken  on  the  Hydro  scheme.  By  this  action 
the  larger  transportation  report  (which  cost  $50,000) 
is  automatically  shelved,  since,  if  the  Beck  by-law 
carries,  the  report  is  practically  useless — unless,  of 
course,  Toronto  wants  two  terminals  at  the  same  point. 

This  article  must  not  be  construed  as  an  argument 
against  the  Beck  by-law.  It  may  be  the  best  by-law 
that  was  ever  submitted  to  the  citizens  of  Toronto.  We 
can't  say,  because  we  haven't  had  a  chance  yet  to  study 
and  compare  the  two  schemes  side  by  side.  We  have 
spoken,  too,  to  several  engineers  and  business  men 
who  are  interesting  themselves  in  the  matter,  and  they 
all  express  the  same  opinion — Why  such  haste?  Why 
not  give  us  a  chance  to  size  up  the  good  points  of  this 
Hydro  scheme  and  compare  them  with  the  report? 
This  can  not  be  done  by  January  1.  It  is  a  matter 
that  might  well  take  three  months,  or  six  months,  or 
even  a  year.  If  the  city  council  and  the  Mayor  of 
Toronto  insist  on  rushing  this  by-law  on  they  will 
be  laying  themselves  open  to  a  charge  either  of  poor 
judgment  or  of  party  trickery. 

What  are  the  arguments  in  favor  of  such  haste? 
Workmen  and  money  are  both  scarce,  and  at  best  need- 
ed more  urgently  at  the  moment  for  other  purposes. 
Sir  Adam,  too,  has  frequently  stated  that  these  radials 
will  not  be  proceeded  with  until  the  governments 
have  committed  themselves  on  the  subsidy  question — 
and  the  governments  haven't  yet  committed  them- 
selves. 

*       *       * 

We  urge  strongly  that  this  by-law  be  withdrawn 
until  such  time  as  the  citizens  have  had  a  chance  to 
study  it  side  by  side  with  the  semi-rapid  transit  report 
— compare  them,  and  determine  whether  possibly  they 
might  not  be  worked  in  together.  ,  If  this  cannot  now 


be  done,  the  ratepayers  will  be  justified  in  voting  it 
down. 

Every  argument  is  against  a  vote  being  taken  on 
January  1  on  either  of  these  plans.  An  honest  council 
will  not  ask  the  citizens  to  commit  the  folly  of  vot- 
ing four  million  dollars  on  a  proj)ositi()n  they  know 
absolutely  nothing  about.  The  citizens  are  in  no  way 
fitted  to  vote  on  such  a  big  pro])osition  without  more 
mature  consideration. 


The  Little  Saanich  "Piers" 

The  illustration  herewith  represents  what  is  now 
known  in  the  city  of  Victoria  as  the  "Piers."  It  is  the 
foundation  structure  for  the  large  telesco])e  being 
erected  on  Little  Saanich  Mountain.  By  comparison 
with  the  figures  of  the  workmen  shown  one  gets  a 
fair    estimate    of   the    dimensions    of    this    foundation 


Piers  for  New  Telescope.  Little  Saanich  Mountain,  B.C. 

work.  It  is  estimated  that  approximately  800  tons  of 
concrete  will  be  used  in  its  construction,  which  is 
solid,  reinforced.  The  highest  pier  shown  in  the  fig- 
ure  measures  44  feet  from  the  floor  of  the  observatory. 
The  exterior  dimensions  of  the  building  can  be! 
judged  from  tlie  ground  construction  work,  as  shown. 


The  first  American  complete  building  show  will  be 
held  in  Cleveland  on  February  16  to  26,  1916.  It  is 
anticipated  that  this  will  be  a  most  powerful  appeal  | 
to  the  builder  in  the  interests  of  safety,  beauty,  com- 
fort and  economy  in  construction,  equipment  and  ad- 
ornment. The  object  is  to  reach  the  man-about-to- 
bnild,  and  it  is  said  that  $125,000  will  be  expended  in 
educational  exhibits.  The  show  will  be  financed  and 
managed  by  manufacturers  and  dealers  whose  only 
hope  of  profit  is  in  stimulated  interest  in  building. 
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Grade  Separation  Work  in  Winnipeg 

Mr.    W.    P.    Brereton,    City    Engineer,    discusses    the    traffic 
conditions  in  that  city  and  the  growing  need  for  more  subways* 


EV'JCRV  intersection  of  a  highway  with  a  railroad 
has  erected  thereon  some  device  by  which  the 
l)iiblic,  travelHnf^  on  the  highway,  is  protect- 
ed in  a  more  or  less  efficient  way,  deijcnding 
on  the  nature  of  that  device. 

These  devices  or  constructions  vary  in  their  effect- 
iveness from  the  ordinary  painted  cross-board  with 
the  words  "Railway  Crossing"  printed  thereon  in  large 
letters,  and  which  depends  for  its  efficiency  entirely  on 
the  individual's  eyesight,  to  some  form  of  structure 
by  which  the  railroad  traffic  crosses  over  or  under  the 
highway  traffic,  thus  entirely  eliminating  any  oppor- 
tunity for  an  accident.  Probably,  pro].)erly  constructed 
gates,  with  the  proviso  that  a  thcjroughly  com|)etent 
operator  be  provided,  would  be  considered  as  efficient 
a  device  as  grade  se|)aration,  for  the  elimination  ot 
accidents ;  l)ut  at  intersections  where  the  highway 
traffic  is  heavy  and  train  movements  frequent,  it  is 
ff)und  that  the  delay  to  traffic  is  such  that  grade  separ- 
ation is  entirely  necessary.  It  might  reasonably  be 
said,  then,  that  grade  separation  is  not  absolutely 
necessary  if  the  danger  element  only  is  required  to  be 
eliminated,  but  is  rather  a  means  of  providing  for  the 
uninterru])ted  jKissage  of  ])edestrians,  street  vehicles, 
and  trains,  as  well  as,  ])roviding  for  the  elimination  of 
the  element  of  danger. 

Elevated  railroads  constructed  along  the  streets  of 
the  congested  i^ortions  of  cities  and  used  entirely  for 
the  transportation  of  passengers  from  one  point  in  the 
city  to  another  is  one  of  the  best  examples  of  grade 
separation,  another  is  the  construction  of  such  rail- 
roads in  tunnels  under  the  surface  of  the  streets.  Hut 
as  \\'inni])cg  need  not  ct)nsider  the  necessity  for  such 
means  of  transportation  for  many  years  to  come  we 
will  not  consider  them  here,  but  confine  our  attention 
to  the  separation  of  steam  railroad  grades  and  street 
levels. 

Usual  Form  Grade  Separation  Takes 

This  grade  separation  usually  takes  the  form  of 
either  bridges,  by  which  1  mean  structures  for  sup- 
porting the  highway  traffic  above  the  grade  ()f  the 
railroad,  or  subways  by  means  of  which  this  traffic 
crosses  the  railroad  underneath  the  grade  of  the  latter. 
The  former  are  probably  more  fre(|uently  met  with  in 
rural  districts,  where  the  to])ography  of  the  country 
is  rolling,  and  where,  however,  the  construction  is 
resorted  to  for  the  purpose  of  crossing  tracks  which 
are  depressed  for  grade  jnirposes  more  on  account  of 
the  cost  than  for  the  i)ur])ose  of  .'ifTording  an  uninter- 
niiUed  ])assage  for  traffic.  There  are  also  instances 
where  l)ridges  are  adopted  in  cities,  in  which  case  the 
levels  of  the  tracks  and  streets  are  such  that  the  bridges 
are  much  more  economical  in  first  cost.  Hut  in  cities 
which  are  level  or  almost  so,  subways  are  more  fre- 
(Hiently  found. 

In  a  matter  of  this  kind  there  are  two  parties  to  be 
considered,  the  railroad  comp.iny  and  the  municipality. 
The  interests  of  both  must  be  looked  after  .md  injustice 
done  to  neither. 

The  first  (|uestion  to  he  decided  is  that  pertaining 
to  the  necessity.  There  are  no  standards  arrived  at 
by  any  authoritative  or  advisory  body   l)y   nuvms  of 

•Before  Manitoba  Hriinch  Canadinn  Society  Civil  Engineers. 


which  this  cpiestion  can  be  definitely  settled.  I  am 
afraid  that  it  is  settled  Uk>  fre(|uently  without  suffi- 
cient study.  It  is  necessary,  of  course,  to  have  thor- 
ough traffic  checks  taken  and  tabulated  for  difl'crent 
seasons  of  the  year  and  made  sufficiently  frequent 
that  the  traffic  during  the  different  kinds  of  weather 
will  be  <letermined.  Traffic  should  be  so  checked  that 
the  number  of  each  of  the  following  classes  passing 
a  given  ])oint  in  each  direction  for  each  hour  be  noted: 
.  Pedestrians 

Bicycles 

Light  weight  vehicles  (such  as  buggies) 

Automobiles 

Motor  Trucks 

Dray  Waggons 

Train  movements 

When  the  count  is  tabulated  per  hour  the  |)eak  of 
the  traffic  curve  is  given,  which  determines  the  maxi- 
mum density  of  traffic,  and  if  train  movements  occur 
at  the  same  time  the  necessity  for  grade  separation 
should  be  evident.  But  unfortunately  there  is  no  stand- 
ard of  density  of  traffic  fixe<l  which  might  be  termed 
the  necessity  or  critical  ])oint  of  density. 

Importance  of  Location 

There  is  one  other  question  which  does  not  receive 
sufficient  study  in  many  instances,  viz.: — the  location 
of  the  grade  sej)aration.  We  will  take,  for  instance. 
the  location  of  a  subway  crossing  the  C.  P.  R.  west  of 
Main  Street.  ()])inioiis  differ,  but  I  venture  to  say 
that  many  opinions  which  have  been  voiced  on  this 
matter  have  been  formed  by  a  very  su|)erficial  study. 
Che  ideal  method  would  be  by  such  a  traffic  check 
through  Main  Street  subway  and  the  present  bridges 
west,  that  would  secure  from  the  individual  vehicles 
the  |)oint  from  which  the  trip  started  and  the  destina- 
tion |)oint,  as  well  as  a  memorandum  of  any  calls  made 
on  the  way.  If  the  point  of  origination  and  destina- 
tion were  plotted  by  means  of  dots  on  the  city  map 
the  eye  wouhl  very  easily  locate  the  best  |K)int  f«ir  a 
subway  location  to  connect  the  centre  of  gravity  of 
the  areas  affected  on  either  side  of  the  railway.  Un- 
fortunately, in  the  above  case  this  kind  of  a  check  is 
impractical,  as  the  traffic  is  too  dense.  The  next  best 
method  is  by  thoroughly  studying  the  street  layout  of 
the  city,  the  trend  of  the  traffic  on  the  principal  streets, 
aiul  the  probable  result  of  the  location  of  a  subway  at 
the  dirt'erent  available  locations,  always  bearing  in 
mind  that  it  is  a  very  difficult  matter  to  divert  city 
traffic  from  a  route  through  the  business  streets  to 
one  where  the  tuily  business  establishments  are  corner 
grocery  stcires. 

If  it  has  been  decided  that  a  subway  should  be  built 
at  any  point,  it  is  first  necessary  to  determine  the 
elevation  of  the  track  and  the  level  to  which  the  street 
can  be  depressed.  Usually  the  railway  company  will 
oppose  as  much  as  jxissible  the  raising  of  their  grade. 
as  it  naturally  interferes  so  seriously  with  their  sid- 
ings serving  freight  yards  and  i>rivate  iiulustries  which 
should,  if  possible,  be  laid  to  the  street  gratle.  The 
city  want  the  tracks  raised  as  high  as  |>«>ssible  so  as  to 
reduce  the  percentage  of  the  grade  of  the  appn»aches. 
as  well  as  the  length  of  the  same,  and  to  interfere  as 
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little  as  possible  with  the  public  utilities  constructed 
or  to  be  constructed  under  the  street  surface. 

A  very  good  illustration  of  the  difficulties  encoun- 
tered by  excess  changing  of  the  railroad  grade  from 
that  of  the  surrounding  land  is  found  in  the  track  de- 
pression of  the  Chicago,  Mil\yaukee  and  St.  Pauls 
Railway  at  Minneapolis,  Minn.,  for  a  distance  of  three 
miles,  involving  about  forty  street  crossings.  The 
depression  is  about  20  feet.  While  this  refers  to  track 
de])ression,  similar  difficulties  would  be  imposed  under 
certain  conditions  where  the  track  is  excessively  raised. 

Excessive  Lowering  of  Street  Level 

There  are  good  reasons  for  designing  against  the 
excessive  lowering  of  the  street  level.  Grades  should 
not  be  so  steep  as  to  aflfect  the  hauling  of  normal  loads 
in  districts  where  heavy  hauling  is  done.  For  horse 
traffic,  occasional  short  grades  of  2  to  3  per  cent, 
have  very  little  effect  on  the  loads,  but  steeper  grades 
cpuld  be  adopted  if  only  modern  motor-truck  traction 
had  to  be  considered. 

In  Chicago  3.5  per  cent,  is  the  average  where  the 


this  cannot  be  done,  then  electrically-driven  pumps 
should  be  installed  where  frost  will  do  no  damage, 
and  special  arrangements  made  for  attendance  when 
they  arc  required  to  be  operated  and  insjjected. 

The  headroom  .should  be  14  ft.  6  ins.  in  the  clear 
in  subways  through  which  street  cars  operate,  accord- 
ing to  the  requirements  of  the  Winnipeg  Electric  Rail- 
way Company,  and  13  ft.  6  ins.  otherwise.  Other 
cities  have  different  standards,  depending  largely  on 
the  type  of  street  car  in  use.  Where  interurban  cars 
are  allowed  to  run  through  the  city  the  headroom  is 
usually  between  15  and  16  feet. 

It  is  not  usually  necessary  that  a  subway  should 
have  the  same  clear  width  of  roadway  or  sidewalk  as 
on  the  adjacertt  portions  of  the  street,  as  there  is  no 
occasion  for  vehicles  to  back  up  or  stop  at  the  curb 
or  for  j)edestrians  to  cross  each  other's  path,  as  in 
entering  buildings  or  turning  corners.  It  is  the  usual 
custom  to  locate  columns  on  the  sidewalk  space  just 
inside  the  curb  line,  and  I  see  no  valid  objection  to 
the  location  of  columns  in  the  centre  of  the  pavement, 
or,  where  street  car  tracks  are  laid,  on  each  side  of  the 


Main  Street  Subway,  Winnipeg,  Man. 


grade  does  not  exceed  100  feet  in  length,  and  3  per 
cent,  where  the  grades  are  longer.  Five  per  cent, 
grade  would  be  acceptable  in  strictly  residential  dis- 
tricts where  there  is  not  much  heavy  hauling.  These 
limits  hold  good  in  level  cities  like  our  own,  but  in 
places  where  the  grade  on  the  street  itself,  near  the 
location,  exceeds  this,  nothing  would  be  gained  by 
confining  to  these  limits. 

Easy  grades  mean  longer  and  more  expensive  ap- 
])roaches  and  greater  ])ro])erty  damage,  therefore,  the 
depression   should   be  as   little   as   possible. 

Vertical  curves  are  recpiired  at  both  the  top  and 
bottom  of  grades  and  the  bottom  of  the  grade  should 
commence  about  15  feet  from  the  face  of  the  super- 
structure. 

If  it  is  possible  to  avoid  it  the  depression  should 
not  be  such  as  to  make  necessary  the  installation  of 
pumps  to  obtain  drainage.  It  is  much  more  desirable 
that  drainage  should  be  by  gravity  to  the  sewer.     If 


same,  provided  they  arc  sufficiently  ])r(itccted  by 
wheel  guards  or  curbs.  As  a  matter  oi  fact,  it  is  rather 
an  advantage  in  that  the  depth  of  the  girders  in  the 
superstructure  can  be  reduced,  thereby  reducing  the 
necessary  depression  in  the  street ;  the  noise  is  re- 
duced and  the  structure  more  easily  waterproofed. 

Cost  of  Work  is  Chief  Factor 

Proxiding  the  above  rules  are  adhered  to  the  final, 
determination   of   the   amount   of   depression    and   the : 
amoimt  that   the   tracks  should  be   raised   should   de- 
])end  upon  the  cost  of  construction,  taking  into  account 
the   expense   in    reconstructing   industrial    spurs,   etc., 
and  all  damages  as  a  result  of  the  grades  in  the  street. 

On  account  of  the  flat  nature  of  the  site  on  which 
Winni])eg  is  built,  and  owing  to  the  fact  that  the  rail- 
roads follow  the  course  of  the  rivers  for  very  short 
distances,  and  the  fact  that  river  transjjortation  is 
exceptionally  light,  nearly  all  subways  built,  or  to  be 
built,  are,  or  will  be.  such  that  railroad  tracks  need 
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he  raised  moderately  only,  and  street  depression  al- 
lowed. 

Tlie  only  exception  is  that  of  the  Winnipeg  Joint 
Terminals,  where  the  tracks  intersect  Main  Street 
at  its  southerly  limit,  and  from  there  easterly  along 
the  main  line  of  the  National  'rranscontincntal.  The 
high  elevation  of  the  tracks  at  Main  Street  is,  of  course, 
necessary  on  account  of  the  ai)])roach  to  Norwood 
Hridge  over  the  Red  River,  and  the  fact  that  the  right- 
of-way  of  the  railway  is  along  the  river  frontage. 

There  is  also  no  depression  of  the  street  levels  at 
Water  Street,  Notre  Dame  Avenue  East,  and  Mill 
Street.  West  of  Main  Street  to  Oshorne  Street  the 
elevation  is  reduced  until,  at  Osborne  Street  Subway 
the  gi"ade  is  such  that  the  street  level  is  considerably 
reduced.  .Although  this  portion  of  the  railway  fol- 
lows the  river  bank,  at  present  no  inconvenience  re- 
sults in  the  lowering  of  the  track  elevation,  as  no 
docks  arc  located  here,  or  will  likely  be  located  for 
many  years ;  but  it  is  necessary  to  have  the  position 
of  the  city  in  this  matter  strictly  defined,  so  that  at 
some  future  date   subways  may  be  l)uilt   if  recpiired. 

Probable  Construction  in  Near  Future 

West  of  (Osborne  Street  all  streets  are  closed  to 
1\'ml)ina  Highway,  at  which  point  there  will  be  con- 
structed in  the  near  future  an  adecpiate  subway.  Es- 
l)ecially  will  this  be  necessary  when  the  cut-off  by  way 
of  River  Park  is  placed  in  operation,  over  which 
through  freight  from  both  the  C.  N.  R.  and  (i.  T.  P. 
will  pass.  Depression  of  the  street  level  will  be  neces- 
sary here  as  well  as  a  new  location  of  the  street.  This 
re-location  is  advisable  not  only  for  the  sake  of  the 
construction  cost,  but  also  because  it  will  be  located 
inunediately  at  the  end  of  Harrow  Street,  which  is  an 
unbroken  highway  to  the  west  end  and  north-west  sec- 
tion of  the  city  by  way  of  Arlington  Street. 

On  the  C.  N.  R.  cut-off  provision  is  provided  for 
a  subway  at  the  foot  of  Osborne  Street  in  case  the 
street  is  extended  through  to  the  river,  and  otherwise 
for  a  foot  subway  to  the  park. 

On  the  C  1'.  R.  a  sulnvay  will  probal)ly  be  ctin- 
structed  at  Talbot  .\venue.-  This  will  be  especially 
recpiired  should  ah  interurban  highway  be  opened  by 
extending  this  street  direct  to  the  main  street  in  Trans- 
cnna,  where  eventually  an  electric  railway  line  will 
])robably  be  constructed.  Between  Main  Street  and 
the  river  amjjle  subways  have  been  constructed.  Hut 
west  of  Main  Street  it  is  not  unlikely  that  another 
subway  will  be  built  in  a  few  years.  A  bridge  is  al- 
ready constructed  at  Arlington  Street  and  a  subway  at 
MclMiillips  Street.  In  this  latter  the  street  level  is 
dei)ressed  below  the  sewer  system,  necessitating  drain- 
age by  i)uniping,  which  has  not  been  altogether  satis- 
factory. 

I'Acntually  subways  will  be  reipiired  at  the  inter- 
section of  the  Pembina  &  South  Western  branches  of 
the  C.  P.  K.  with  Logan  and  Notre  Dame  .\venues, 
and  of  the  Pembina  Branch  with  the  intersection  of 
Portage  Avenue,  Crescent  Road,  Academy  Road  and 
possibly  one  or  more  streets  south  of  the  latter,  as 
well  as  one  or  more  streets  between  Notre  Dame  and 
Portage  Avenues.  These  latter,  of  course,  would  ap- 
l>ear  to  be  necessary  only  in  the  very  dim  future. 

By  agreement  between  the  city  and  the  Midland 
Railway  Company,  the  ]jrovisions  for  grade  se|)aration 
are. very  clearly  defined.  This  track  extends  from  the 
south-westerly  limit  of  the  city,  northerly,  and  then 
easterly,  terminating  at  Paulin  Street  between  Ross 
and   Pacific   .\venues.     It  is  \ised  entirely  for  freight 


traffic.  The  freight  yards  proper  do  not  extend  east 
of  Isabel  Street,  an<l  under  the  agreement  no  coal, 
wood,  stone  or  junk  yards,  gravel  dumps,  or  business 
purposes  of  a  similarly  objcctirinable  character  are  to 
be  used  or  carried  (jn  east  of  Isabel  Street  unless  by 
by-law  or  resolution  of  Council.  Switching  across 
Isabel  Street  is  allowed  between  the  hours  of  12  mi<I- 
night  and  6  a.m.  This  is,  of  course,  a  grade  crossing. 
Subways  are  now  constructed  at  SherbrcKike,  Arling- 
ton and  Tecumseh  Streets  and  Elgin  and  Ross  Ave- 
nues, with  grade  crossings  at  McPhillips  Street  and 
all  intersections  south.  However,  when  certain  s|)eci- 
fied  things  happen  subways  are  to  be  constructed  at 
McPhillips  Street  and  all  opened  streets  south  to  the 
city  limits,  including  also  two  streets  which  may  be 
opened  south  of  Academy  Road.  The  railway  grade 
on  the  west  approach  to  the  present  subways  is  f»nc 
per  cent,  and  on  the  east  approach  2  per  cent. 

Water  Street  Subway 

In  the  agreement  with  the  C.  .\.  R.  by  which 
Broadway  .Avenue,  east  of  Main  Street,  and  other 
streets,  were  closed  to  allow  for  the  construction  of 
the  Union  Depot,  freight  sheds,  tracks,  etc.,  provision 
was  made  for  the  construction  of  the  Water  Street 
.Subway.  This  can  be  utilized,  with  some  alteration. 
for  the  approach  to  the  new  highway  bridge  connect- 
ing Winnipeg  and  St.  Boniface.  There  is,  however. 
at  present,  a  grade  cntssing  near  the  subway  where 
the  Winnipeg  Transfer  Railway  intersects  Water 
Street.  This  is  a  somewhat  dangerous  crossing  at  the 
])resent  time,  and  considerable  precautions  are  taken 
to  jjrevent  accident.  Trains  are  not  allowed  to  ap- 
|)roach  at  a  greater  speed  than  four  miles  an  hour,  a 
watchman  is  provided,  and  a  new  light  has  been  in- 
stalled to  add  to  the  safety  at  night.  The  construc- 
tion of  a  subway  here,  or  rather  the  extension  of  the 
])resent  one,  will,  of  course,  be  contingent  to  a  great 
extent  on  the  train  movements  in  future. 

Subways  will  ])robably  be  constructed  at  the  inter- 
section of  the  (i.  T.  P.  with  Pembina  Highway,  Har- 
row and  Cambridge  Streets,  some  time  in  the  future, 
but  it  is  too  early  to  predict  any  additional  grade  .sep- 
aration. It  would  appear  that  the  street  traffic  would 
be  recpiired  to  be  heavy  before  the  work  would  be 
necessary,  if  the  freight  is  carried  over  the  C.  N.  R. 
cut-off,  as  the  train  movements  would  then  be  com- 
paratively light. 

.\  subway  will  eventually  be  required  at  the  inter- 
section of  Cambri<lge  Street  and  the  C.  N.  R.     The 
train  movements  here  will  j)robably  be  very  frc<iuent. 
It   will   not   likely   be   necessary   to  obtain   additional 
grade  separation  along  this  line  for  many  years  to  come. 

The  Oak  Point  Branch  of  the  C.  N.  R.  would  be 
subject  to  the  same  re(|uirements  as  the  Pembina 
Branch  of  the  C.  P.  R.  and  the  Midland  Railway  south 
of  the  Assiniboine  River. 

General  Practice 

It  is  not  necessary  to  consider  in  this  jwper  the  de- 
tail design  of  subways,  as  there  are  no  exceptional 
engineering  difficulties  to  be  met  with. 

It  is  general  practice  to  j)lace  the  maintenance  of 
(he  superstructure,  retaining  walls  and  foundations  in 
the  hands  of  the  railway  comjianies  and  for  the  city  to 
maintain  the  sidewalks,  pavements,  undergrountl  utili- 
ties and  drainage  system.  In  some  locations  it  is  ad- 
visable to  provide  means  by  which  temp<»rary  grade 
crossings  can  be  placed  in  commission  on  short  notice 
in  case  of  a  blockade.  If  there  is  a  grade  crossing 
near  by  this  precaution  is  unnecessary. 
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The  New  Hospital  at  Grand  Forks,  B.C. 

A    Building    of    Colonial     Design  —  Constructed    with    Concrete 
Blocks  on  Rubble  Foundation — Accommodation  for  Thirty  Patients 


CITIZENS  of  the  proj^ressive  town  of  Grand 
Forks,  in  the  Boundary  country  south  of  Nel- 
son, are  justly  proud  of  their  new  hospital 
buildinof,  which  was  recently  placed  in  com- 
mission. A  large  number  of  men  find  employment 
in  the  mills  and  logging  camps  of  the  district,  and 
in  case  of  accident  will  now  be  able  to  secure  the  best 
of  treatment  and  attention  at  Grand  Forks. 

The  building  is  of  Colonial  design  and  presents  an 
attractive  appearance.  The  main  portion  is  24  x  64  ft., 
two  and  one-half  storeys,  with  a  maternity  wing  20 
X  30  ft.  It  is  constructed  of  concrete  blocks  on  a 
rubble  foundation.  Accommodation  is  provided  for 
thirty  patients.  The  interior  walls  are  finished  in 
hardwall  plaster  and  Keene's  cement ;  the  doors  are 
flush  |)anel,  and  throughout  the  aim  of  the  builder 
was  to  avoid  crevices  and  ledges  to  hold  dust,  and  to 
l)resent  the  smoothest  surfaces  for  washing.  Elec- 
tric bells  are  fitted  in  each  room,  with  annunciators 
on   each   floor.     The   different   floors  are  served   with 
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First  floor  plan  of  Grand  Porks  Hospital,  B.C. 

lift  for  meals,  etc.,  and  a  linen  chute  connects  with 
laundry  in  basement.  The  oi)erating  room  is  tiled  and 
e(|uii)ped  with  the  most  sanitary  ap])liances.. 

The  basement  is  full  size  of  l)uilding.  well  lighted, 
has  provision  for  shower  baths,  and  contains  laundry, 
store,  boiler  and  fuel   rooms.     Hot   water  heating  is 


used,  with  direct  indirect  radiation  in  general  wards. 
Spacious  quarters  for  the  nurses  are  provided  at 
rear  of  building.  A  balcony  over  the  fi'ont  porch  pro- 
\ides  a  pleasant  sjjot  for  convalescent  patients  and 
a  verandah  on  the  west  side  alTords  them  room  to 
walk  about  in  the  fresh  air.     A  sun  i^oom  is  also  pro- 


Grand  P'orl^s  Hospital,  B.C. 

\ided   for   the   use   of   patients   when    the    weather   is 
cool. 

The  building  was  erected  without  a  general  con- 
tract, the  supervising  architect  being  Mr.  Wm.  Far- 
mer, of  Grand  F'orks. 
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The  Longest  and  Heaviest  Steel  Arch 

in  the  World,  Forms  the  Monumental  Link  in  New  York  Connecting 
Railway — 1017  feet  from  pier  to  pier — 300  feet  above  mean  low  water 


For  a  f^ood  many  years  New  York  has  constituted 
a  gap  in  the  railway  lines  running  to  and  from  it  iu 
all  directions.  Passengi^rs  arriving  in  New  Y<jrk  Ivom 
the  ncjrth  for  the  south  had  to  transfer  from  one 
station  to  another.  Similarly  with  north-bound  pas- 
sengers. And  even  a  more  roundabout  state  of  affairs 
existed  in  forwarding  freight.  The  New  York  Coii- 
lectiiig  Kailroad  was  ])lanned  to  do  away  with  these 
irexations  and  delays. 

The  connecting  line  leaves  the  New  York,  New 
Haven,  and  Hartford  tracks,  spanning  successively  the 
Bronx  Kill  and  Little  Hell  Gate,  and  crosses  Randall's 
Island  and  Ward's  Island  to  the  west  shore  of  East 
Jiiver.  Reaching  the  east  shore,  by  the  Hell  Gate 
Bridge,  the  longest  and  heaviest  steel  arch  in  the 
world,  the  connecting  railway  traverses  a  section  of 
Long  Island  City,  and  turns  westward,  effecting  a 
union  with  the  Pennsylvania  tracks  at  Sunnyside  yard. 

The  Hell  Gate  Bridge  is  the  monumental  link  in 
a  line  quite  ten  miles  long,  that  will  transform  the  city 
of  New  York  from  a  vexatious  halting  jjlace  into  a 
wonderfully  efficient  centre  of  distribution. 

The  route  chosen  for  the  connecting  railroad  was 
somewhat  arbitrarily  tixed  by  existing  cf)nditions,  re- 
quiring that  the  railroad  should  traverse  some  populous 
sections  of  Greater  New  York,  and  run  through  areas 
t)f  improved  property.  This  required  carrying  the 
rails  on  high  viaducts,  not  only  to  span  thoroughfares, 
but  to  clear  the  right-of-way  of  certain  elevated  electric 
lines.  On  account  of  jjroperty  values,  and  the  excep- 
tionally heavy  nature  of  ])arts  of  the  route,  especially 
the  Hell  Gate  Bridge,  the  ten  miles  will  cost,  when 
finished,  quite  thirty  million  dollars.  The  following 
data  is  from  a  recent  issue  of  The  Engineer. 

There  are  five  viaduct  sections,  Fig.  \,  which  have 
the  following  characteristics: — The  i-5ronx  viaduct, 
seven-eighths  of  a  mile  long;  Randall's  Island  viaduct, 
three-eighths  of  a  mile  long,  and  ranging  in  height 
from  7S  ft.  to  100  ft.;  Ward's  Island  viaduct,  half  a 
mile  in  length,  135  ft  high,  and  characterized  by  a 
sweeping  curve  of  three  degrees  and  ten  minutes  in 
effecting  approach  to,  and  contact  with,  the  Hell  Gate 
liridge;  Long  Island  viaduct,  half  a  mile  long  and 
also  135  ft.  high;  and  the  ICastern  viaduct,  two-thirds 
of  a  mile  in  length  and  72  ft.  high.     These  viaducts 


have  a  total  of  150  [jiers,  and  the  constructions  have 
called  for  450,000  cubic  yards  of  concrete. 

The  Long  Island  viaduct  foundations  rest  on  gravel 
10  ft.  to  30  ft.  deep  where  the  ground  is  saturated 
with  water  high  above  tide  level  and  provision  had  to 
be  made  against  the  consequences  of  the  ultimate 
draining  of  this  land  for  the  building  of  houses.  There- 
fore concrete  arches  could  not  be  used.  Concrete  piers 
with  exceptionally  wide  ft>undations  were  resorted  to 
in  order  to  gain  by  spread  the  sup])ort  necessary  for  the 
four  heavily  ballasted  lines  of  rails.  The  Eastern  via- 
duct consists  of  an  earth-fill  between  thin  concrete  re- 
taining walls — said  to  be  the  highest  of  their  kind  in 
the  world. 

On  the  west,  the  railroad  has  to  cross  the  Bronx 
Kill  and  Little  Hell  Gate.  As  the  first  of  these  water- 
ways will  ultimately  be  dredged  to  make  it  navigable 
for  good-sized  vessels,  it  was  necessary  that  a  lift 
bridge  should  be  installed  there  in  anticipation  of  this 
improvement.  The  Bronx  Kill  structure  is  of  the 
bascule  type,  and  consists  of  two  spans  each  175  ft. 
long.  The  Little  Hell  Gate  Bridge  is  of  the  inverted 
bowstring  type,  and  is  composed  of  four  spans,  .set 
askew,  with  an  average  length  on  the  centre  line  of 
296  ft.  6  ins.  each. 

From  pier  to  pier  the  Hell  Gate  span  measures 
1,017  ft.,  and  from  centre  to  centre  of  the  end  bearings 
the  distance  is  995  ft.  The  top  of  the  arch  is  300  ft. 
above  mean  low  water,  and  there  will  be  a  clearance 
of  135  ft.  beneath  the  suspended  roadway  at  mean  high 
water.  When  ready  for  service  the  bridge  will  carry 
four  lines  of  railway — two  for  passenger  trains  and  two 
for  freight  trains.  The  total  dead  weight  of  the 
finished  span  will  be  about  28,000  tons,  but  the  arch 
must  be  fully  equal  to  a  live  load  equivalent  to  the 
burden  of  forty-eight  of  the  heaviest  of  locomotives. 
That  is  to  say,  the  loading  at  maximum  stress  would 
amount  to  24,000  lbs.  per  linear  foot. 

The  Hell  Gate  arch  starts  at  each  tower  with  trus- 
ses having  a  vertical  length  of  140  ft.,  gradually  taper- 
ing until  the  centre  of  the  span  is  reached,  where  the 
height  is  reduced  to  40  ft.  The  width  between  trusses 
is  60  ft.,  and  that  between  railings  will  be  93  ft.  The 
lower  chord  is  composed  of  a  double  rectangular  sec- 
tion, starting  with  6jX  ft.  by  llj^l  ft.  at  the  lower  end 
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Profile  of  New  Vork  Connecting  Railway,  thowing  different  sections,  their  grade,  curvature  and  (onn  of  construction. 
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The  Randall's  Island  Viaduct  Section  of  the  New  York  Connecting  Railway. 


and  diminishing  to  6j4  ft.  by  7^/2  ft.  at  the  crown. 
The  maximum  section  has  an  area  of  1,384  square 
inches,  and  the  heaviest  single  members,  those  of  the 
lowermost  ends  of  the  lower  chord,  each  weigh  185 
tons.  As  we  have  said,  the  arch  will  carry,  when  com- 
pleted, four  sets  of  rails,  and  these  will  rest  on  solid 
concrete  trough  floorings.  The  heaviest  rivets  used 
in  assembling  the  structure  have  a  diameter  of  1^  in. 
and  a  maximum  length  of  11  in.  The  floor  will  be 
suspended  by  hangers,  to  which  the  beams  will  be 
attached  by  means  of  pins  16  in.  in  diameter.  The 
floor  beams  are  93  ft.  long  and  9  ft.  deep,  and  each 
will  weigh  86  tons.  Horizontal  braking  girders  8  ft. 
deep  will  be  provided  for  taking  care  of  traction  forces. 
The  largest  gusset  plates  are  10  ft.  by  17  ft.  by  1^  in. 
The  bridge  has  been  erected  temporarily  on  the  canti- 
lever principle,  but  it  will  ultimately  stand  as  a  single 
two-hinged  arch  supported  by  the  flanking  masonry 
towers,  each  240  ft.  high.  Since  the  junction  of  the 
two  sections  of  the  arch  in  mid-river  the  bridge  has 
become  for  the  time  being  a  three-hinged  span — the 
third  hinge  being  a  little  oflf  the  centre  at  the  crown 
of  the  lower  chord.  For  service,  the  desired  rigidity 
can  be  obtained  only  by  making  the  arch  two-hinged, 
but  provision  had  to  be  made  against  any  possible 
settlement  or  yielding  on  the  part  of  the  supporting 


towers  during  the  gradual  increment  of  the  dead  load. 
The  hinge  at  the  centre  will  ensure  this  as  the  floor 
is  added  and  the  tracks  and  the  ballasting  increase  the 
dead  load.  Finally,  the  two  sections  of  the  arch  will 
be  permanently  secured,  and  then  the  third  hinge  will 
disappear,  the  two  remaining  hinges  being  at  the  low- 
ermost points  of  contact  with  the  towers. 

During  erection,  deflections  and  stresses  were 
measured  very  frequently  by  means  of  the  transit,  as 
well  as  by  the  extensometer.  This  called  for  some  very 
painstaking  work,  because  points  to  be  observed  were 
frequently  hidden  by  intervening  masses.  Sagging 
was  counteracted  by  means  of  very  powerful  hydraulic 
jacks.  There  were  four  of  these,  two  at  each  tower. 
They  had  an  individual  capacity  of  2,400  tons,  and  are 
said  to  be  the  largest  of  their  kind  in  the  world.  ,When 
each  section  of  the  arch  had  reached  riverward  for  six 
panels,  the  outer  ends  had  a  sag  of  quite  8  ins.,  and 
it  was  necessary  to  correct  this  deformation.  From 
the  top  of  the  cantilever  two  more  ties  were  employed 
to  join  the  upper  chord  at  the  head  of  the  sixth  panel  of 
each  half  arch,  and  by  means  of  the  hydraulic  jacks 
the  suspended  structure  was  lifted  to  the  required 
elevation. 

Each  end  shoe  at  the  river  side  and  base  of  the 
tower  is  built  in  three  tiers,  and  the  weight  is  a  mat- 
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Iter  oi  275  tons.  The  shoes  on  the  ends  of  tlie  bottom 
chord  are  curved  to  form  hinges,  and  each  of  these 
shoes  will  ultimately  receive  a  thrust  from  the  arch 
of  15,000  tons. 
On  October  1st  the  arch  was  closed  by  lowering 
jacks  at  both  ends.  When  the  halves  touched,  the 
amount  of  jacking  checked  within  1/32  in.  on  the 
Long  Island  end  and  agreed  exactly  with  the  calcu- 
lations on  the  Ward's  Island  end.  When  the  stays 
were  released,  the  amount  of  jacking  checked  exactly 
on  the  Long  Island  half  of  the  arch  and  was  within 
1/32  in.  on  the  Ward's  Island  section.    The  total  low- 

Iering  amounted  to  1<S  ins. 
The  foundation  for  the  east  tower  rests  on  rock 
in  an  open  cut  but  20  ft.  deep,  while  the  tower  on 
Ward's  Island  shore  is  supported  on  twenty-one  pneu- 
matic concrete  caissons  f<Hinded  on  rock  at  depths 
\;uying  from  5>S  ft.  to  120  ft.  below  ground  surface. 
.Somewhat  kindred  dit'ticulty  was  encountered  in  get- 
ting a  proper  footing  for  the  piers  of  the  Bronx  Kill 
Bridge.  The  trouble  at  the  west  shore  of  the  East 
River  was  due  to  the  fact  that  the  underlying  rock 
was  crossed  by  a  diagonal  fissure,  and  the  sinking  of 
these  caissons  was  a  laborious  undertaking,  requiring 
quite  seven  months  of  continuous  work.  Despite  the 
heavy  pressures  employed,  none  of  the  men  was  grave- 
ly affected.  As  soon  as  the  "sand  hogs"  developed 
symptoms  of  bends  they  were  promptly  placed  in  the 
hos|)ital  lock  and  dealt  with  effectively.  There  was 
not  a  single  fatality,  and  this  is  all  the  more  amazing 
because  the  air  |)ressure  used  in  the  case  of  the  dee])- 
est  foundation  for  the  Bronx  Kill  Bridge  piers  reached 
a  maxiiuuni  of  52  lbs,  to  the  square  inch. 

W  ith  the  exception  of  the  lift  bridge  over  the  Bronx 
Kill,  all  of  the  trackways  will  be  heavily  ballasted  with 
stone.  There  will  he  footways  along  the  entire  route, 
and  about  every  thousand  feet  there  will  be  spiral 
staircases  leading  down  to  the  ground  by  way  of  whicii 


l>assengers  may  obtain  exit  in  case  of  accident  or  any- 
thing stalling  the  train.  The  locomotives  for  service 
on  the  connecting  railroad  will  be  electric. 


Reduction  in  Parcel  Postage  Rates  to  France 
The  Honourable  T.  Chase  Casgrain,  Postmaster 
(ieneral  of  Canada,  has  been  successful,  as  a  result 
of  negotiations  entered  into  with  the  Imperial  Postal 
Authorities,  in  effecting  an  arrangement  with  the 
British  Government  whereby  parcels  from  Canada 
for  Canadian  soldiers  in  France  and  ^'landers  will  be 
carried  at  the  same  rate  of  postage  as  applies  to  par- 
cels from  the  United  Kingdom  for  the  Expeditionary 
I'orces  on  the  Continent ;  that  is : 
For  parcels  weighing  up  to  three  pounds..  24  cents 
For  parcels  weighing  over  three  pounds  and 

not  more  than  seven  pounds 32  cents 

For  parcels  weighing  over  seven  pounds  and 

not   more   than   eleven   j)ounds 38  cents 

This  means  a  material  reduction  on  the  cost  of 
parcels,  and  it  is  hoi)ed  it  will  be  a  source  of  satis- 
faction to  the  Canadian  public.  This  reduction  has 
been  brought  about  by  Canada  foregoing  all  postal 
charges  for  the  conveyance  of  these  parcels  in  Can- 
ada and  on  the  Atlantic. 

The  public  are  reminded,  however,  in  accordance 
with  the  circular  issued  by  the  Department  recently, 
that  until  further  notice,  no  parcel  can  be  sent  weigh- 
ing over  seven  pounds. 


An  electric  furnace  plant  for  the  manufacture  of 
high  grade  steel  is  being  installed  in  Montreal  by  the 
Canadian  Electro-Products  Company,  recently  incor- 
porated with  a  capital  of  $500,000.  It  is  projwsed  to 
establish  two  units  each  with  a  capacity  of  25  tons 
of  steel  per  day.  Mr.  Julian  C.  Smith,  of  the  Shaw- 
inigan  Water  and  Power  Company,  and  Mr.  J.  S. 
Norris,  of  the  Montreal  Light,  Heat  and  Power  Com- 
pany, will  be  among  the  directors  of  the  company. 
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The  Proposed  Hydro  Radial  Scheme 


In  the  map  herewith  the  first  section  of  the  extensive 
hydro  radial  network,  which  the  Hydro-Electric  Power  Com- 
mission of  Ontario  propose  to  construct,  is  shown.  At  the 
coming  January  elections  by-laws  will  be  submitted  in  prac- 
tically all  the  municipalities  concerned  covering  their  share 
of  the  expenditure.  The  total  amount  of  bonds  to  be  issued 
in  connection  with  this  section  of  the  road  is  placed  at 
$13,734,155.  This  is  for  a  total  length  of  approximately 
137J/2  miles,  which  works  out  to  a  bond  issue  of  about  $100,- 
000  per  mile.  While  this  looks  high,  it  may  be  pointed  out 
that  the  type  of  construction  would  be  the  best  obtainable; 
also  an   expensive  Toronto   terminal  would  be   included. 

While  the  exact  route  of  the  road  has  not  yet  been  de- 


Township  of  Puslinch,  and  thence  in  the  general  direction 
of  the  Eramosa  River  to  Guelph. 

Guelph-Berlin  Section: — From  Guelph  the  line  continues 
to  Berlin,  leaving  Guelph  in  a  westerly  direction  and  enter- 
ing Berlin  from  the  north-east.  The  location  lies  north  of 
the  present  G.  T.   R.   between   Guelph  and   Berlin. 

Berlin-Stratford  Section: — From  Berlin  the  line  runs  to 
the  G.  T.  R.  main  line,  which  it  parallels  to  a  point  near 
Baden,  and  thence  south  of  the  G.  T.  R.  to  a  point  east  of 
Stratford,  where  it  will  cross  the  G.  T.  R.  and  enter  the  city. 

Stratford-St.  Mary's  Section: — From  Stratford  the  line 
runs  in  a  westerly  direction  parallel  to  the  old  main  line  of 
the  G.  T.  R.  to  a  point  north  of  St.  Mary's. 
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The  Toronto-London  section  of  the  Proposed  Hydro  Radial  Scheme. 


termined,  the  following  schedule  is  pretty  close  to  what  the 
Commission   will   likely   finally   adopt. 

Toronto  Terminal-Humber  River  Section: — From  the 
passenger  terminal  located  near  the  foot  of  Yonge  Street 
the  line  will  run  westerly  to  Sunnyside,  using  Harbor  Board 
property  and  private  right-of-way  wherever  possible;  thence 
to  the  Humber  River  the  line  will  parallel  the  G.  T.  R.,  as 
at   present   constructed. 

Humber  River-Port  Credit  Section: — From  the  west  lim- 
its of  the  city  of  Toronto  at  the  Humber  River,  the  line  runs 
westerly  parallel  to  the  G.  T.  R.  main  line.  It  crosses  the 
Credit  River  at  a  point  between  the  Lake  Shore  Road  and 
the  G.  T.  R. 

Port  Credit-Milton  Section: — Leaving  Port  Credit  the 
line  crosses  the  G.  T.  R.  about  one  mile  west,  running  thence 
to  a  point  north  of  Sheridan  P.  O.,  and  from  there  directly 
to  Milton. 

Milton-Guelph  Section: — Crossing  the  C.  P.  R.  west  of 
the  C.  P.  R.  station  at  Milton,  location  runs  to  Township  of 
Esquesing,  thence  to  Township  of   Nassagaweya,   thence   to 


St.  Mary's-London  Section: — The  line  runs  in  a  south- 
westerly direction  through  St.  Mary's  and  thence  westerly, 
crossing  the  Canadian  Pacific  Railway  at  grade,  and  over 
the  Thames  River,  running  thence  parallel  to  the  bid  main 
line  of  the  Grand  Trunk  Railway  to  a  point  near  Granton; 
thence  in  a  southerly  direction  through  Biddulph  Township 
to  the  northern  boundary  of  London  Township;  thence  in  a 
south-easterly  direction  from  concessions  14  to  10,  inclusive, 
in  London  Township.  From  this  point  the  line  runs  in  a 
southerly  direction  through  concessions  9  to  4,  inclusive; 
thence  following  the  Thames  River  through  concessions  3  to 
1,  inclusive,  in  London  Township,  to  a  point  between  the 
Sarnia  Road  and  the  Thames  River,  a  short  distance  west  of 
the  Warncliffe  Road  outside  the  north-westerly  boundary  line 
of  the  city  of  London.  Thence  the  line  runs  in  a  south- 
easterly direction  over  private  property  and  city  streets, 
crossing  over  the  Thames  River  in  the  city  of  London,  to 
a  point  on  Bathurst  Street;  thence  easterly  along  Bathurst 
Street  to  the  London  &  Port  Stanley  Railway,  which  at  ])re- 
sent  terminates  on  Bathurst  Street,  immediately  cast  of 
Richmond   Street. 
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Greater  Winnipeg  Water  District 


Progress  of  year's  work  towards  obtaining  a  water 
supply  from  the  Lake  of  the  Woods— Preliminary  work 
necessary   to  building— Construction  methods  employed 


le  Greater  WinnipcK   Water   District   is  a  corporation 
JiticliuliiiK  the  cities  of  Winnipeg  and  St.  Boniface,  the  town 
3f  Transcona,   the   rural   municipality  of  St.   Vital,  and   por- 
:ions  of  the  rural   municipalities  of   Fort   Garry,   Assiniboia, 
»nd  Kildonan,  all  of  which  join  the  city  of  Winnipeg.    This 
corporation  was  created  by  act  of  the  Legislative  Assembly 
Dn    February    15,    1914,    for   the   purpose   of   building   water- 
irorks  to  secure  by  gravity  about   100,000,000   U.   S.   gallons 
water  per  day  from  the   Lake  of  the  Woods,  which   lies 
Bibout  100  miles  east  and  about  ;!00  feet  higher  than  Winnipeg. 
The  location  of  the  aqueduct  was  mainly  on  the  insist- 
ence of   Mr.   T.   R.   Deacon,   C.    E.,   who  was   Mayor  of  the 
city  of  Winnipeg  at  that  time,  and  who  in  his  earlier  days 
dad  been  an  engineer  and  land  surveyor  working  in  the  Lake 
'of  the  Woods  and  Shoal  Lake  region.     For  some  years  Mr. 
Deacon   had   felt   that   this   body  of  water  was  an   ideal   one 
for  the  water  supply  for  the  city  of  Winnipeg.     Acting  on 
|this,  a  location  party  was  sent  out  on  the  line,  and  a  feasible 
gravity  route  found.  Shoal  Lake  finally  being  chosen  by  the 
)istrict  as  the  source  of  its  water  supply;   permission   was 
obtained  from  the   International  Joint  Waterways   Commis- 
Ision   to   divert   the  water. 

Preliminary  Work 

TIk-  intake  of  the  aqueduct  is  at  the  west  end  of  Indian 
Jay,  a  branch  of  Shoal  Lake  which  is  itself  a  portion  of 
the  main  Lake  of  the  Woods.  Indian  Bay  is  about  six  miles 
long,  from  one  to  three  miles  wide,  and  is  comparatively 
shallow,  having  a  depth  of  from  24  to  26  feet  over  the  whole 
area  except  in  the  immediate  vicinity  of  the  shores,  which 
shoal  up  more  or  less  rapidly.  At  a  point  near  the  intake 
of  the  aqueduct  the  Falcon  River  formerly  discharged  into 
Indian  Bay,  the  dark  brown  drainage  from  some  fifty  square 
miles  of  muskeg  country  lying  to  the  north-west.  In  order 
to  prevent  the  discoloration  of  the  lake  water  by  this  dis- 
charge of  the  Falcon  River  into  it,  the  stream  was  diverted 
into  Snowshoe  Bay  by  a  dyke  7,500  feet  long,  built  across 

_the  end  of  Indian  Bay,  and  by  a  diversion  canal  cut  through 
the  neck  of  land  separating  Indian  Bay  and  Snowshoe  Bay, 
which  lies  just  to  the  south.  This  places  the  discharge  of 
Falcon  River  some  miles  away  on  the  shore-line,  from  the 
intake   of  the  aqueduct. 

The  construction  of  this  dyke  was  begun  in  1914,  and 
finished  early  in  1915,  by  Tomlinson  &  Fleming,  using  a  60- 
ton  shovel  and  4-yard  cars.  It  is  built  of  sand  and  gravel, 
riprapped  on  the  side  towards  the  lake,  with  a  bed  of  heavy 

gStoncs  obtained  from  a  quarry  right  at  the  end  of  the  dyke. 
The  dyke  was  formed  by  dumping  the  sand  and  gravel 
(ivorl)oard  from  a  bridge  connecting  the  shore  end  with  a 
scow  held  in  position  by  spuds.  The  scow  was  gradually 
pushed  out  and  the  bridge  dragged  with  it  as  the  building 
proceeded.  The  top  of  the  dyke  was  covered  with  top  soil 
and  seeded  with  Brome  grass.  The  diversion  canal  was  built 
by  J.  .\nderson,  of  Kenora,  Ont..  using  a  floating  dredge  with 
a  one-cubic-yard  bucket.  Following  the  construction  of  this 
dyke  there  has  been  a  progressive  reduction  in  the  color  of 
the  water  of  Indian  Bay. 

The  Construction  Railroad 

Prior  to  entering  upon  the  construction  of  the  aqueduct 

proper  it  was  necessary  for  the  District  to  do  a  great  deal 

of  preliminary  construction  work.     No  means  of  access  were 

available  for  the  delivery  of  material  along  the  line  of  the 


aqueduct,  the  nearest  railroad  being  fifteen  miles  to  the 
north,  and  there  being  practically  no  highways  over  which 
material  could  be  hauled,  the  line  running  through  mutkeg 
and  country  impassable  with  teams  except  in  winter.  The 
first  work  to  be  done,  therefore,  was  to  let  contracts  for 
the  clearing  of  the  right-of-way  for  the  construction  of  a 
railroad  from  Winnipeg  to  the  Lake  of  the  Woods,  and  start 
the  erection  of  a  telephone  line.  The  railroad  has  about  102 
miles  of  track,  including  sidings,  which  cost  about  $1,225,000. 
It  was  built  by  the  Northern  Construction  Company,  of 
Winnipeg,  who  started  laying  the  track  in  June,  1915,  and 
finished  in  December,  1915.  Coincident  with  the  construc- 
tion of  the  railroad  a  large  amount  of  ditching  and  surface 
drainage  was  done  by  the  District  to  free  the  ground  of 
water  in  the  vicinity  of  the  aqueduct  line  as  much  as  pos- 
sible. Some  of  these  oflf-take  ditches  are  several  miles  in 
length. 

The  railroad  parallels  the  aqueduct  on  llO-ft.  centres,  is 
standard  gauge,  with  60-lb.  steel  rails  on  a  heavily  ballasted 
roadbed.  The  ballast  was  hauled  from  two  or  three  gravel 
pits  along  the  line,  opened  up  by  the  Northern  Construction 
Company.  The  equipment  on  the  line  consists  of  four  52- 
ton  Mogul  locomotives,  forty  20-yard  air  dump  cars,  twenty 
flat  cars,  ten  box  cars,  three  cabooses,  and  two  coaches. 
Railway  water  tanks,  sidings,  miscellaneous  railway  build- 
ings, and  engineers'  quarters  were  also  built. 

Location 
The  location  of  the  aqueduct  line  required  a  great  deal 
of  patient,  hard  work.     For  the  greater  part  of  the  distance 


Completed  aqueduct  with  steel  lorms  partly  removed 

the  country  is  practically  flat,  the  rise  toward  the  east  aver- 
aging three  feet  to  the  mile,  the  steepest  slopes  being  not 
over  about  eight  or  nine  feet  to  the  mile.  The  whole  country 
drops  gently  toward  the  north-west,  but  the  fall  is  so  slight 
that  rain-water  has  great  difficulty  in  getting  away,  and  con- 
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Ten-foot  cut  of  clear  muskeg-  This  macliine,  a  class-14  Bucyrus,  digs  on  tlie  average  1000  cubic  yards  a  day.    Excavation 

running  between  ten  and  fifteen  feet  in  depth. 


Showing  curve  in  viaduct,  Greater  Winnipeg  Water  District. 
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sequcntly  has  formed  large  areas  of  swamps,  marshes  and 
muskegs.  The  sub-soil  throughout  almost  the  entire  dis- 
tance is  a  sandy  clay  practically  impervious  to  water.  It  is 
this  condition  of  impcrviousness,  combined  with  the  flatness 
of  the  country,  which  has  caused  the  remarkably  large  areas 
of  swampy  land.  In  the  course  of  ages  these  swamps  have 
become  over-grown  with  grasses  and  mosses;  bushes  and 
trees  which  thrive  in  wet  places  have  sprung  up  generation 
upon  generation,  and  gradually  built  up,  upon  the  impervious 
sub-soil,  water-soaked,  compressible,  spongy  masses  of  roots 
and  moss  in  a  more  or  less  advanced  state  of  decomposition. 
In  some  places  these  masses  or  beds  of  moss  and  primitive 
peat  reach  great  depths,  some,  a  few  miles  to  the  north  of 
the  location  of  the  aqueduct  line,  being  known  to  be  at  least 
70  feet  in  depth.  The  deepest  muskeg  so  far  encountered 
along  the  line  of  the  aqueduct  is  about  15  feet.  At  mile  85, 
where  the  muskeg  is  quite  deep,  the  bottom  of  the  trench 
is  being  prepared  for  the  aqueduct  by  placing  therein  a 
gravel  bottom  and  driving  piles  along  the  sides,  to  carry  the 


materially  improved.  Two  features  of  this  line  commended 
themselves  for  special  consideration:  one  was  to  determine 
whether  the  summit  cut  where  the  aqueduct  passed  into 
the  watershed  of  the  I-ake  of  the  Woods  from  the  watershed 
of  the  Whitemouth  River  could  be  reduced  in  depth,  and  the 
other  was  whether  by  increasing  the  length  of  the  line  and 
securing  a  grade  more  nearly  approaching  the  average  slope 
between  the  two  terminals  the  total  cost  of  the  aqueduct 
could  be  materially  reduced. 

The  country  is  so  flat  and  so  thickly  covered  with  tim- 
ber and  underbrush  that  it  was  impossible  to  judge  by  eye 
of  difTerences  of  elevation  for  any  distance,  and  for  this  rea- 
son lines  of  levels  had  to  be  run  to  the  north  or  south,  and 
sometimes  to  both  the  north  and  south,  of  the  preliminary 
lines,  sometimes  as  much  as  eight  or  ten  miles,  in  order 
to  be  able  to  place  contours  upon  maps  with  sufficient  accur- 
acy to  determine  approximately  the  desired  location.  By 
pursuing  this  method  and  by  then  running  more  accurate 
levels  over  the  line  located  approximately  from  the  contour 


Dragline  opcratinti  among  the  stumps  In  timbered  muskeg— Greater  Winnipeg  Viatlu^t. 
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aqueduct,  wliich'will  be  reinforced  with  steel  along  this 
section  for  several  hundred  feet,  on  account  of  a  soft,  yield- 
ing sub-surface  stratum. 

It  can  readily  be  appreciated  that  running  lines  through 
a  country  such  as  above  described  is  a  tedious  operation. 
The  country  is  practically  unsettled,  excepting  along  the 
Brokenhcad  and  Whitemouth  Rivers,  the  only  two  streams 
worthy  the  name  which  cross  the  aqueduct  line  between 
Winnipeg  and  the  Lake,  and  supplies  had  to  be  packed  in 
on  the  backs  of  porters  from  the  nearest  railway,  some  15 
miles  to  the  north,  or  brought  up  to  the  line  of  the  survey 
in  canoes  on  the  Whitemouth  River,  or  Brokenhead  River 
or  through  the  Lake  of  the  Woods  from  the  Kenora,  which 
is  some  forty  miles  from  the  point  where  the  aqueduct  line 
reaches  the   Lake. 

The  preliminary  surveys  showed  that  a  feasible  line  could 
be  had  between  the  two  terminals,  and  the  first  work  to 
which  the  engineers  of  the  District  addressed  themselves 
was  to  determine  whether  such   feasible  line  could  not  be 


map.  adjustments  and  modifications  were  made  until  finally 
a  line  was  secured  which  passed  through  the  critical  points 
on  the  profile  and  gave  the  fewest  changes  of  grade  through- 
out the  whole  line.  It  is  interesting  to  note  that  although 
the  finally  located  line  is  longer  by  several  miles  than  the 
preliminary  line,  careful  estimates  of  cost  show  that  it  is 
cheaper  by  nearly  a  million  dollars,  the  saving  being  largely 
in   concrete. 

The  Aqueduct 

The  aqueduct  proper,  which  will  be  85.04  miles  in  length 
between  Shoal  Lake  and  the  reservoir  at  Deacon,  is  being 
built  of  concrete,  the  section  being  arched  or  horseshoe 
shaped  at  the  gravity  flow  sections,  and  circular  at  the  de- 
pressed sections  and  under  rivers.  There  are  two  Venturi 
water-meters,  eight  blow-offs  and  overflow  weirs,  five  de- 
pressed river  crossings,  manholes  every  mile,  and  siphon 
culverts  under  the  aqueduct  at  all  ditches  and  creek  cross- 
ings.   The  aqueduct  and  gravity  flow  sections  will  have  an 
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air  space  on  top  and  in  no  place  less  than  four  feet  of  earth 
for   frost  protection. 

The  slopes  and  sizes  of  the  aqueduct  wer<;  ;?iven  in  the 
issue  of  the  Contract  Record  of  December  3,  1914. 

Aqueduct  Contracts 

The  work  has  been  divided  into  five  sections,  and  each 
section  awarded  as  a  separate  contract;  the  first  section, 
which  is  called  Contract  No.  30,  is  30.064  miles  in  length, 
running  from  Deacon  at  mile  13.473  to  mile  33.537.  Con- 
tract No.  31  is  17.765  miles  in  length,  running  from  the  end 


Among  the  boulders— Stone  shown  contains  6  cu.  yds. 

of  Contract  No.  30  to  mile  50.302.  The  next  contract,  No. 
33,  is  18.201  miles  in  length,  running  from  mile  50.303  to 
mile  68.503.  The  fourth  contract,  No.  33,  is  16.089  miles  in 
length,  running  from  mile  68.503  to  mile  84.592,  and  the  last 
contract,  No.  34,  is  13.919  miles  in  length,  running  from  mile 
84.593  to  mile  97.511.  The  estimated  quantities  of  work  on 
each  contract,  with  the  names  of  the  contractors  and  the 
prices   bid,   are   given   in   Table   I. 

The  contracts  have  not  yet  been  awarded  for  the  steel 
pipe  line  from  Deacon  to  the  Red  River  nor  for  the  tunnel 
under' the  Red  River,  nor  the  4-ft.  cast  iron  pipe  line  leading 
to  the  Winnipeg  reservoir.  The  contract  has  been  awarded, 
however,  for  core  borings  at  the  Winnipeg  River  crossing 
preparatory  to  making  plans  for  this  tunnel  work.  The  plans 
have  not  yet  been  drawn  for  the  350,000,000-gal,  reservoir  at 
Deacon,  nor  for  the  intake  at  Indian  Bay,  as  these  can  be 
deferred  until   ne.xt  year. 

Excavation  Plants 

The  depth  of  excavation  varies  from  just  the  removal 
of  the  top  soil  to  36  feet,  and  contains  almost  all  descriptions 
of  material,  from  rock  to  quicksand.  The  construction  meth- 
ods used  by  the  different  contractors  are  quite  interesting. 
J.  H.  Tremblay  &  Co.,  of  Winnipeg,  contractors  for  the  west- 
ern twenty  miles,  or  contract  No.  30,  which  is  prairie  section, 
the  greater  part  being  through  cleared  and  cultivated  lands. 
are  excavating  part  of  their  trench  with  a  walking  dredge. 
and  part  with  teams  and  scrapers. 

The  walking  dredge  is  a  barn-like  structure  carried  on 
four  pads,  one  at  each  corner  with  an  intermediate  pad  at 
each  side  arranged  so  that  by  means  of  chains  and  winches 
the  weight  can  be  shifted  from  the  four  corner  pads  to  the 
two  intermediate  pads,  and  the  whole  structure  pushed  for- 
ward by  chains  working  on  the  legs  resting  on  these  pads. 
The  machine  straddles  the  trench  and  digs  forward,  throw- 
ing the   excavated   material  to  one   side   on   a  waste  bank. 

Thomas  Kelly  &  Sons,  of  Winnipeg,  are  handling  the 
next  section,  or  contract  No.  31,  by  means  of  station  men 
and  teams,  and  in  the  heavier  cuts  by  specially  designed 
Thew  shovels,  putting  all  their  waste  along  the  north  side 
of  the  trench.    This  contract  is  part  prairie  and  part  muskeg. 

Contracts  Nps.  33,  33  and  34,  comprising  over  47  miles, 


have  been  let  to  the  Winnipeg  .Aqueduct  Construction  Com- 
pany, Limited,  being  a  combination  of  the  Northern  Con- 
struction Company  and  Carter-Halls-Aldingcr  Company,  both 
of  Winnipeg.  This  was  the  only  company  to  bid  on  all  the 
work,  but  were  only  successful  in  getting  three  contracts. 
On  most  of  these  47  miles  the  upper  portion  of  the  excava- 
tion is  all  muskeg,  some  places  as  deep  as  16  feet.  This 
muskeg  region  is  very  difficult  to  work  in,  and  it  was  de- 
cided that  it  would  pay  to  have  a  special  class  of  excavator 
on  this  work.  The  design  finally  chosen  was  one  submitted 
by  the  Bucyrus  Company,  of  Milwaukee.  These  machines 
have  several  ideas  not  in  general  use  on  excavating  mach- 
ines of  this  kind.  On  account  of  the  considerable  cost  of 
coal,  which  is  about  twelve  dollars  per  ton,  all  these  machines 
are  fitted  with  superheaters  and  other  devices  for  getting  the 
greatest  economy  out  of  the  coal.  They  are  equipped  with 
horizontal  boilers,  having  shaking  grates  and  using  natural 
draught,  feed  water  heater,  pump  and  oil  filter  for  feed  water; 
they  also   have   the  boilers  and   steam   piping   lagged. 

These  dragline  machines,  as  they  are  called,  stand  at 
the  end  of  the  trench  and  work  backwards,  the  bucket  being 
dragged  towards  the  machine  and  then  swung  out  to  the 
side  trench,  dumping  the  excavated  material  along  the  south 


A  Class-7  Dragline,  digging  muskeg  and  roots. 

side  of  the  trench  to  form  an  embankment  upon  which  to 
place  the  track  for  the  conveyance  of  concrete  and  other  ma- 
terials to  the  work.  To  support  these  machines,  which  weigh 
about  thirty  tons,  and  to  facilitate  moving  in  this  boggy 
country,  they  are  mounted  and  rotate  on  a  structural   steel 
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l)asf,  to  which  is  securely  bolted  timber  skids  on  oak  shoes; 
under  these  are  placed  6-inch  heavy  pipe  rollers  that  run 
on  4  by  10-in.  planks  placed  on  what  is  really  a  heavy  plank 
raft  in   sections  8  by  20  feet. 

The  machine  moves  itself  forward  by  lir.-,l  picking  up 
the  pad  nearest  the  end  of  the  excavation  and  swinRinK  it 
around  behind  itself  in  line  with  the  trench,  skids  beins?  then 
laid  down  upon  the  extension  of  the  pads,  upon  which  the 
machine  pulls  itself  back  by  anchoring  the  drag  line  bucket 
in  the  ground  behind,  and  draKging  itself  along  on  the  skids 
on  rollers  made  of  0-in.  pipe.  The  rollers  arc  then  blocked 
and  the  machine  proceeds  with  the  digging  of  the  trench. 
Moves  are  made  very  quickly,  the  machine  doing  its  own 
grubbing  for  the  placing  of  the  pads. 

Forms 

.Ml  the  contractors  are  using  Blaw  collapsible  steel  forms 
for    the    construction    of    the    arch.      The    inverts   are   laid   in 


Showing  method  of  handlinit  pads 

alternate  blocks  15  ft.  long  with  copper  expansion  strips, 
having  a  V-shaped  groove  lengthwise  of  the  centre,  at  the 
end  of  each  invert  joint,  steel  forms  being  provided  and  set 
accurately  to  line  and  grade  for  the  finishing  of  the  inverts. 
After  a  set  of  blocks  has  been  laid  and  when  the  concrete 
is  sufficiently  hard,  the  headers  are  taken  oflf  and  the  inter- 
mediate sections  then  poured  to  make  a  continuous  invert. 
The  arches  arc  built  in  4.")-ft.  lengths  with  copper  expansion 
joints  at  each  end,  the  whole  length  of  arch  being  formed 
in  one  continuous  operation.  The  interior  forms  are  moved 
on  travellers  on  a  2-ft.  gauge  track  laid  on  sized  blocks 
upon  the  invert  floor  and  accurately  lined  up,  the  forms  being 
carried  on  jacks  integral  with  the  travellers  and  lined  up  by 
means  of  turnbuckles  on  rods  hinged  to  the  traveller  frame. 
.\fter  a  section  of  interior  forms  has  been  put  in  place  the 
carrier  is  run  out  and  the  forms  bolted  up  tightly,  their  sur- 
faces being  made  Hush  and  uniform.  The  exterior  forms 
are  made  in  .'i-ft.  sections  bolted  together  to  form  the  full 
45-ft.  length  and  are  handled  in  different  ways  by  the  dif- 
ferent contractors;  some  take  them  apart  and  move  them 
by  hand;  some  pick  up  each  outside  half  as  a  unit  and  swing 
it  forward:  and  some  have  a  special  carrier  made  which 
straddles  the  whole  construction  in  the  trench  and  runs  on 
an  auxiliary  track,  directly  outside  the  arch,  which  i>icks  up 
the  whole  outside  form  for  the  full  length  of  4,')  ft.  and 
transports  it  as  a  unit,  to  the  next  section.  The  arches  are 
concreted  in  alternate  lengths,  the  gap  being  filled  by  moving 
the  forms  back  or  forward  as  the  case  ntay  be.  Considerable 
difficulty  has  been  had  in  holding  the  forms  in  line  and  sur- 
face during  concreting  owing  to  some  structural  imperfec- 
tions and  defects,  but  these  are  gradually  being  overcome 
and  a  system  worked  out,  by  which  the  delays,  now  neces- 


sary to  line  up  the  lurface*  and  adjntt  the  brace*,  will  be 
greatly   reduced. 

For  the  Rcreeding  of  the  concrete  in  the  inverts  the  mo»t 
satisfactory  device  yet  used  on  the  work  hat  J>een  a  3J^ 
by  :i'A  in.  angle  iron  10  ft.  long  with  handles  arranKed  »o 
that  two  men  can  pull  at  each  end.  Lighter  screed*  are 
not  satisfactory  because  they  wilt  not  push  down  the  stone* 
in  the  concrete  sufficiently  to  enable  the  finishers  afterward 
to  obtain  a  smooth  surface.  Considerable  experience  ha* 
been  required  in  the  handling  of  the  screeds  to  get  a  good 
invert.  If  the  concrete  stones  come  to  the  surface  the  float- 
ing and  troweling  produces  a  wavy  face  no  matter  how 
much  care  may  be  taken  by  the  men,  but  the  heavy  screedt 
moved  slowly  and  in  a  way  to  press  down  rather  than  dig 
up  the  surface,  produces  a  very  good  result  by  going  over 
the  face  only  two  or  three  times;  and  the  trowelers  can  then 
get  a  plank  across  the  trench  and  trowel  the  surface  to  a 
very  good   finish. 

To  guard  against  leakage  where  the  arch  come*  down 
upon  the  sides  of  the  invert  a  strip  of  soft  pine  wood  H-«n. 
thick  by  1^  ins.  high  is  sunk  into  the  concrete  about  half 
its  depth  throughout  the  whole  length  of  each  side  of  each 
pad;  and  where  two  invert  blocks  join  a  little  pine  plug  is 
•  driven  in  tightly  between  the  ends  of  abutting  wood  strips. 
Leakage  between  the  invert  joints  themselves  is  prevented 
by  the  copper  expansion  strip  already  mentioned. 

This  strip  is  about  6  ins.  wide  and  rolled  with  a  groove 
about  ->^-in.  high  through  the  centre,  the  edges  of  the  groove 
being  crimped  close  together  to  prevent  entrance  of  mortar 
when  the  concrete  is  placed.  The  copper  strip  is  bolted 
tightly  through  the  bulkhead  at  the  end  of  the  invert  sec- 
tion, leaving  about  three  inches  to  project  into  the  concrete. 
The  same  detail  is  employed  in  the  ends  of  the  arches  at 
the  end  of  each  45-ft.  length,  the  copper  being  bolted  tightly 
into  the  bulkhead  form  at   the  ends  of  the  arch. 

It  has  been  found  quite  difficult  to  educate  the  men  plac- 
ing the  concrete  in  the  arch  forms  properly  to  spade  the 
material  so  as  to  prevent  the  formation  of  air  holes  on  the 
interior  face  of  the  concrete.  Most  of  the  labor  employed 
is  foreign  and  few  of  the  men  can  speak  English,  and.  as  is 
usually  the  case,  they  will  persist  in  spading  too  violently 
and  without  interest  in  the  work.  Better  results  are  being 
secured,  however,  as  the  work  progresses,  and  some  of  the 
last  arches  poured  do  not  show  any  imperfections  or  air  holes. 

The  use  of  special  forms  for  curved  sections  have  been 
done  away  with  by  making  the  45-ft.  travelling  forms  in 
15-/t.  sections  and  setting  these  sections  on  chords  to  the 
true  curve.  As  the  forms  would  not  telescope  on  curves, 
careful  planning  of  the  work  was  necessary  to  have  all 
forms,  except  the  form  set  for  the  curve  itself,  advanced  past 
the  curve  before  the  curve  was  concreted.  This  avoided  the 
loss  of  a  day  or  more  in  passing  each  curve,  which  would 
otherwise  have  been  taken  in  allowing  the  curved  section  to 
set  so  that  the  forms  under  it  could  be  moved  ahead  to 
clear  the  way  for  moving  up  any  form  that  might  be  left 
behind  the  curve.  . 

In  approaching  a  curve,  the  contractors  were  instructed 
to  leave  out  the  curved  section  until  all  forms  but  the  one 
next  the  gap  had  been  moved  ahead.  This  last  form  was 
then  to  be  moved  ahead,  set  in  the  gap  and  concreted  on 
the  same  day  with  the  third  form  ahead  of  it.  The  two 
intervening  forms  meanwhile  would  be  concreted  on  the 
two  days  previous,  together  with  the  two  forms  ahead  of  the 
advance  form  concreted  with  the  curve.  This  made  it  pos- 
sible to  move  the  forms  ahead  two  at  a  time,  ami  t.^  concrete 
two,  strip  two  and  set  up  two  each  da> 

Foundations 
Throughout  the  greater  part   of  the  work  so  far  done 
an   excellent  bottom   has  been  obtained  in  the  trenches,  al- 
though in  a  few  places  springs  have  had  to  be  stopped  and 
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considerable  pumping  resorted  to  in  order  to  keep  the  water 
down.  In  some  places  the  natural  bottom  has  been  too  soft 
at  the  elevation  of  the  invert  to  carry  the  worky  and  in  such 
places  the  soft  material  has  all  been  removed  and  an  artificial 
bottom  prepared  by  flooding  the  trench  with  water  to  a 
depth  of  a  foot  or  two,  dumping  sand  or  gravel  into  the 
trench  and  casting  it  so  that  it  settles  into  the  water,  the 
water  level  being  kept  always  higher  than  the  top  of  the  fill. 
These  foundation  fills  in  cuts  are  carried  up  a  few  inches 
higher  than  the  required  elevation,  and  the  water  is  then 
pumped  or  drained  out  of  the  trench,  so  that  it  passes  down 
through  the  gravel  instead  of  flowing  off  over  the  surface. 
By  this  means  it  has  been  possible  to  prepare  a  bottom  so 
tight  and  hard  that  the  invert  can  be  laid  on  it  almost  as 
soon  as  the  water  is  drained  out,  without  fear  of  further  set- 
tlement. The  sand  and  gravel  placed  in  this  way  pack  so 
tightly  that  it  is  necessary  to  use  picks  and  mattocks  to  do 
the  trimming  for  the  reception  of  the  invert. 

The  material  used  for  these  foundation  fills  in  cuts  is, 
with  the  exception  of  a  limited  amount  of  pit-run  material, 
the  excess  sand  from  the  District's  gravel  plant,  a  material 
which  would  have  to  be  wasted  if  not  used  in  this  manner, 
because  the  gravel  pit  contains  more  sand  than  is  required 
to  make  an  economical  concrete  aggregate. 

District  Furnishes  Cement,  Sand  and  Gravel 
Under  the  contracts  awarded  for  the  construction  of  the 
works  the  District  supplies  its  contractors  with  the  cement, 
sand  and  gravel  necessary  for  the  construction  of  the  works. 
The  sand  and  gravel  is  delivered  to  the  contractor  on  his 
platforms  for  75  cents  per  cubic  yard,  and  the  cement  is 
delivered  to  the  contractor  at  the  cost  to  the  District,  which 
cost  includes  the  cost  of  the  cement,  cost  of  inspection, 
handling,  hauling  and  delivering  of  the  cement  to  the  con- 
tractor with  a  rebate  for  the  sacks  returned.  The  contrac- 
tor's prices  for  concrete  include  the  cost  of  the  gravel  and 
sand,  but  do  not  include  the  cost  of  the  cement,  the  cement 
being  charged  to  the  contractor  as  it  is  delivered  to  him,  and 
credited  as  it  is  used  in  the  work. 

Under  the  adopted  policy  of  supplying  the  contractors 
with  sand  and  gravel,  the  District  has  been  obliged  to  open 
a  large  gravel  pit  and  install  excavating  machinery,  tracks, 
dinkey  locomotives,  dump  cars  and  a  plant  for  grading  the 
materials.    The  materials  excavated  from  the  pit  are  brought 
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to  this  plant  on  an  elevated  track  in  6-yard  dump  cars  and 
dumped  through  a  grizzly  which  leads  to  the  floor  of  an 
elevator.  The  materials  passing  through  the  grizzly  are  car- 
ried by  a  belt  and  bucket  elevator  to  a  rotary  screen  in  the 
top  of  the  screen  house,  which  separates  the  material  into 
three  sizes.  The  screen  is  in  three  sections,  one  having  j4-iu. 
holes,  the  next  having  1-in.  holes  and  the  last  2^-in.  holes. 
Since  the  material,  as  excavated  from  the  gravel  pit,  contains 


a  small  percentage  of  moisture,  it  was  found  impracticable 
to  screen  it  through  fine  screens  owing  to  the  clogging  of 
the  meshes.  After  screening,  the  materials  pass  from  the 
storage  bins  under  the  screen  through  chutes  leading  to  a 
belt  conveyor,  upon  which  the  diflferent  sizes  of  material  are 
spouted  from  the  bins  in  the  correct  proportions  to  form  a 
concrete  aggregate.  From  the  belt  the  material  discharges 
into  the  boot  of  a  second  elevator  which  raises  it  to  the  top 


Moving  dragline  across  Birch  River  Bridge. 

of  the  screen  house  and  dumps  it  upon  other  belt  conveyors 
which  drop  it  into  storage  bins  from  which  the  20-yard  air 
dump  cars  are  loaded.  An  inspector  stands  at  the  end  of 
the  lower  belt  conveyor  and  samples  the  materials  carried 
by  the  belt,  from  time  to  time,  and  changes  the  proportions, 
of  fine,  intermediate  and  coarse  materials  as  required.  The 
over-size,  which  passes  through  the  rotary  screen,  goes  back 
to  a  jaw  crusher,  which  breaks  up  the  stones,  and  they  in 
turn  are  thrown  back  through  the  boot  under  the  grizzly 
and  carried  up  again  to  the  rotary  screen.  A  gyratory 
crusher  has  also  been  installed  at  the  foot  of  the  grizzly  for 
breaking  up  large  stones  which  will  not  pass  through  the 
3-inch  spaces  between  bars  of  the  grizzly.  The  storage  bins 
have  not  as  yet  been  a  success,  the  difficulty  being  that  as 
the  material  drops  from  the  belt  into  the  bins  the  sand  falls 
straight  down  and  the  stones,  jumping  further,  run  down 
the  outside;  this  produces  a.  very  extensive  segregation  of 
the  materials.  Devices  are  now  being  installed,  however,  to 
prevent  this,  so  that  the  storage  capacity  of  these  bins  may 
be  utilized.  Up  to  the  present  time  the  only  extra  storage 
that  has  been  available  at  the  plant  has  been  in  the  20-yard 
air  dump  cars.  The  material  is  spouted  directly  to  these 
cars  from  the  belt  without  appreciable  segregation.  The 
plan  proposed  for  preventing  the  segregation  of  the  materials 
in  the  storage  bins  is  to  have  a  vertical  telescopic  chute  in 
sections,  hung  at  the  end  of  each  belt  so  that  the  materials 
will  fall  down  through  this  chute;  and  as  the  chute  fills  up 
the  lower  sections  will  be  raised  progressively  to  allow  the 
materials  to  spread  as  the  bin  fills  up.  It  is  a  device  used 
extensively  in  colleries  to  prevent  the  breaking  up  of  the 
coal  when  loading  into  storage  bins,  and  it  is  believed  it  will 
work  successfully  to  prevent  the  segregation  of  the  materials 
as  loaded  into  the  storage  bins.  No  difficulty  will  be  experi- 
enced in  loading  materials  from  the  storage  bins  to  the  cars. 

Progress  Required 

Construction  work  is  now  progressing  on  all  the  con- 
tracts, and  by  the  end  of  this  working  season  possibly  ten 
per  cent,  of  the  entire  aqueduct  may  be  completed  and  back- 
filled. The  schedule  of  progress  required  by  the  specifica- 
tions calls  for  the  completion  of  18  per  cent,  by  December  1, 
1915;  31  per  cent,  by  August  1,  1916;  50  per  cent,  by  Decem- 
ber 1,  1916;  65  per  cent,  by  August  1,  1917;  85  per  cent,  by 
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AIM'KOXIMATK   UUANTITIES   ANU   UNIT  CONTKACT   PRICES  ON  WINNIPEG  AQUEDUCT 

Unit  price*  - 


Description  30.  31. 

Top   soil  excavation iai,()(IO  20,(«KJ 

Earth  excavation I1H>,(NI0  

Earth  excavation 28(),(N)t) 

Earth  excavation 

Eartti  excavation 

Earth  excavation 

.  Rock  excavation ;{(n»  t;,(ntJ) 

Refill   and  cnihankmcnt 41Ml.<K)()  

Kelill    and    enilianknicTit    41^,000 

Refill    and    embankment    

Refill    and    einbanknu-nt     

Refill    and    cnihanknicnt     

Foundation    emljankment    'Ji.lVH)  113,(10(1 

.  Sodding  and  seeding KJl  115 

Tini))er  and  lumber  furnished  and 

ordered    left   in   place 1,:«I0  2,7lKI 

Piling  furnished  and  in  place    ...  4(t.l)(H) 

Sheet  piling  furnished  and  ordered 

left  in  place l,U.'i*» 

Concrete  in  acpicduct 73,5(K(  72,2110 

Concrete    in    culverts,    walls,    etc  70O  2,2(KI 

Reinforcing  steel  furnished  in  place  3,;!1!(),000  1,400,IK)() 
Cast  iron  and  steel  furnished  and 

in  iilace 45,0(X)  0,0(KI 

Cast  iron  pipes  and  specials  fur- 
nished   and   in    place 0,000  4,r)00 

Cast  iron  gates  and  valves  fur- 
nished  and  in   place IKD.IKK)  l.tKMl 

Testing  portions  of  a<iucduct    .  .  .  KMt  KMt 

Testing  extra  lengths 1,(HK)  l.OINI 

*Siphon  excavation. 


Apl^roximatc    'luantitici 
Contract  number  


32. 

in.ooo 

3»t,(»(')(> 

«,66o 
!»b',666 


08,000 
07 

l.tUMI 
C(K) 

l.-fo 

05,700 

725 

200,000 

8,000 

7,000 

1,2IK( 

100- 

1,000 


xt. 

1:1.111:0 


.lil.lHBl 


liU.lliMJ 


l.'i.OIIO 
107 

I.700 

.'(.(Km 

.'too 

li.'l.(WKI 

IMMI 

227,000 

(1,000 

.'i.lHMI 

2.<KI0 

IIMl 

1,000 


34. 


7Mt.);0ii 


J.   H. 
TrcDiblay 
It  in. 
Unuut        30. 


Contract    aiMBbcr 


Thomas 

Kelly 
&  Soiit 
3L 


Winnipeg 
32. 


2><8.(«¥( 
,'10,(100 

S7 


Cu.  xda. 

("u.  y*U. 

*  'ii.  yd». 

'u.  yd*, 

(-'u.  yds. 

Cu.  yd». 

<  'u.  yds. 
Cu.  yd*. 
iH.  yd». 

<  u.  yd». 
Cu,  yd». 
Cu.  yd«. 
Cu.  yd». 

Acres 


2.90 
.20 


.76 
15.00 


2.400  M.  ft.  B.M.  n  (x> 
:i.2(K)      I.in.    ft.      . 


1.(«.'I5  M.  ft.  n.M. 
72,000     Cu.   ydi. 
Cu.   yd». 
Lbi. 


.'lOO 
137,800 


0,000 

7,(J00 

1,(¥NI 
711 
"00 


I.b». 

I.b». 

Lbs. 
INtrtion 
I.in.    ft. 


»» 


U.fiO 
7.50 
.034 

.07 

.055 

.:io 

300.00 
1.00 


.1)6 

r/i 


200.0<i       100.00 


■'.7.00 

yi 

.Ml. (10 
«.2f> 
8.2s 
.045 

.00 


4S.0O 
.9) 

50.00 

O.OII 

12.00 

.06 

.10 


2I>I.00 
1.00 


.20 

300.00 

3.00 


Ai|iw 
Co. 
33. 


to.32      fo.oo      «o.»      fo.ao 


.55 

I..'i0 

'..(JO 


l&o 

100.00 

43.00 
.00 

50.00 

O.BO 

12.00 

.06 

.10 


.20 

.100. 00 

3.(10 


CotMl. 

M. 

fo.ao 


•1    .'HI 

.55 
3  On 


1 .  Vj 
lOU.OO 

48.00 
.00 

SO.OO 

0.90 

13.00 

.06 

.10 


.'liKl   III 

.'I  im 


December  ],  1917;  and  100  per  cent,  by  .September  1,  1918, 
In  case  the  contractors  fail  to  maintain  the  rate  of  progress 
statec]  in  this  schedule  there  is  due  and  payable  by  the  con- 
tractor to  the  District  as  liquidated  damages  $200  per  day 
for  each  working  day  during  which  the  work  remains  less 
fully  completed  than  required  at  the  specified  dates,  with 
the  exception  that  prior  to  September  1,  1918,  no  damages 
arc  charged  by  the  District  between  November  15th  in  any 
year  and  May  1st  ne.xt  following.  Jn  case  the  contractors' 
rate  of  progress  improves  so  the  amount  of  work  accomp- 
lished at  any  of  the  stated  dates  shall  equal  the  amount 
required  to  be  done  at  such  dates  rebates  will  be  allowed 
in   compensation   therefor. 

Estimated  Cost 
The  original   estimates  of  cost  of  the  complete  work  as 
made  and   as   given   in   the   report   of  the   Consulting    Engi- 
neers  in   1913,   was   $13,045,(i00.     On   the   basis   of  contracts 
already   let  there  is  reason   to   believe   that   the  cost  of  the 
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completed  work  will  lie  al)out  $1,000,000  less  than  this,  in- 
cluding the  cost  of  the  construction  railroad,  the  disposi- 
tion of  which,  after  the  completion  of  the  aqueduct,  has  not 
yet  been  determined. 

Personnel 
The  engineering  work  of  the  Greater  Winnipeg  Water 
District  is  under  the  direction  of  Mr.  J.  H.  Fuertes,  as  Con- 
sulting Engineer,  and  W.  G.  Chace,  Chief  Engineer.  M.  V. 
Saner  is  Assistant  Chief  Engineer  in  charge  of  all  designs, 
and  next  in  authority  under  Mr.  Chace.  The  division  engi- 
neers in  charge  of  construction  on  the  different  contracts 
arc!  C.  J.  Bruce,  Contract  No.  30;  R.  T.  Sailman,  Contract 


No.  :il;  Geo.  F.  Kichan.  Contract  No.  32;  W.  R.  Davis,  Con- 
tract No.  33,  and  A.  C.  D.  Blanchard.  Contract  No.  34.  Mr. 
D.  L.  McLean  is  assistant  to  the  Chief  Engineer  and  has 
had  charge  of  all  the  studies  of  sands,  concrete  aggregates 
and  cement  testing,  as  well  as  of  the  permeability  tests. 
Mr.  K.  W.  Haven  is  also  assistant  to  the  Chief  Engineer 
at  headquarters.  All  these  engineers  have  been  on  the  work 
since  the  engineering  corps  was  first  organized,  and  partici- 
pated in  the  surveys  for  the  location  of  the  aqueduct,  the 
location  and  construction  of  the  District's  railway,  the  erec- 
tion of  the  telephone  line  and  the  final  location  of  the  aque- 
duct. 

Acknowledgments 
For  the  information  in  this  article  we  arc  indebted  to 
the  Excavating  Engineer  and  to  the  Bucyrus  Companj'  of 
Milwaukee,  who  also  supplied  cuts;  also  to  a  paper  pre- 
sented by  Mr.  James  H.  Fuertes,  consulting  engineer.  New 
York  City,  before  the  Western  Society  of  Engineers. 


.\t  a  recent  joint  meeting  of  Vancouver  branch  Canadian 
Society  of  Civil  Engineers  and  the  Vancouver  section  of 
the  American  Section  of  Electrical  Engineers,  an  address 
on  the  Necaxa  Power  Development  of  the  Mexican  Light  & 
Power  Company  was  delivered  by  Mr.  R.  F.  Hayward.  man- 
aging director  of  the  Western  Canada  Power  Company,  Van- 
couver, who  has  succeeded  Mr.  G.  R.  G.  Conway,  late  chief 
engineer  of  the  British  Columbia  Electric  Railway,  as  presi- 
dent of  the  Vancouver  branch.  The  address  was  illustrated 
with  a  largo  number  of  slides 


One  frequently  hears  it  stated  by  financial  au- 
thorities that  railway  earnings  are  the  best  gauge 
of  a  country's  commercial  prosperity.  Here  are 
the  earnings  of  our  three  big  railways  for  the  first 
week  of  December,  as  compared  with  a  year  ago: 
Canadian  Pacific  Railway 

1915  1814  Increase 

$3,046,000  $1,76«,000  -f-  $1,880,000 

Grand  Trunk  Railway 

$1,018,326  $    863,058  -f-  $    147,874 

Canadian  Northern  Railway 

I    830,600  i    508,700  -|-  |    387,900 
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The    Uses    of     Electricity    in     Construction 

and  building  operations — Increasing  and  indispensable 

By  J.  E.  Van  Hoosear  before  Builders'  Congress,  San  Francisco 


A  nation,  race,  or  an  individual  does  not  stand  still, 
they  either  advance  or  fall  behind  their  neighbors.  "Know 
more"  has  been  the  means  of  every  advance.  We  are  be- 
hind the  level  which  has  been  reached  by  our  competitor^ 
if  we  do  not  avail  ourselves  of  the  advances  made  in  any 
line  connected  with  our  business,  and  it  is  my  aim  at  this 
time  to  point  out  progressive  methods  on  the  power  end 
of   the   construction   game. 

The  service  to  which  electricity  can  be  applied  in  the 
construction  of  buildings,  both  small  and  large,  and  of  any 
material,  is  increasing  and  will  be  found  indispensable  when 
the  builders  fully  appreciate  the  worth  of  the  electric  motor- 
driven  devices  that  are  now  placed  at  their  disposal.  It 
is  the  aim  of  the  writer  at  this  time  to  bring  out  the  uses 
to  which  electricity  is  being  applied  through  the  motor 
and  otherwise  in  building  construction  work,  to  the  profit 
of  anyone  connected  with  the  erection  of  buildings. 

Work  that  can  be  done  by  means  of  electricity  is 
limited  only  by  the  desires  of  the  individual,  and  can  be 
applied  from  the  first  operation  of  clearing  a  lot  to  the 
last  operation  of  polishing  the  floors. 

Starting  with  the  pioneer  work  of  clearing  a  heavily 
wooded  site  that  is  frequently  encountered,  a  motor-driven 
wood  saw  is  set  up  to  work  into  cord  wood  any  timber 
that  may  be  standing  on  the  premises;  next,  electricity  is 
used  to  explode  powder  in  removing  stumps  or  rocks  from 
the  site;  the  excavation  is  accomplished  by  means  of  a  mo- 
tor-driven excavator  which  deposits  the  dirt  into  trucks 
that  haul  it  to  the  dumps  and  in  return  deliver  the  rock, 
sand  and  cement  that  is  used  in  the  construction  of  founda- 
tion and  walls.  In  a  great  number  of  places  where  the  ex- 
cavation is  deep,  large  quantities  of  water  accumulate,  and 
it  is  necessary  that  this  water  should  be  removed  in  order 
to  proceed  with  the  foundation  work;  this  is  easily  accomp- 
lished by  means  of  a  motor-driven  pump,  which  needs  very 
little  attention,  as  it  can  be  equipped  with  an  automatic 
float  switch,  which  will  keep  the  water  out  night  and  day. 
From  this  stage  on,  a  motor-driven  saw  will  be  found  very 
serviceable  to  do  all  the  rough  sawing  necessary  in  the 
construction  of  the  concrete   forms  and   the   building  frame. 

The  concrete  used  for  foundation  walls,  floors  and  walks 
is  mixed  in  a  motor-driven  mixer,  and  hoisted  to  different 
levels  for  distribution  by  means  of  a  motor-driven  lift  sup- 
plied with  a  special  dumping  bucket.  The  bricks  and  other 
materials  are  also  hoisted  to  the  several  floors  by  means 
of  electric  hoists,  thereby  saving  time  and  adding  to  the 
efficiency. 

Some  little  data  have  been  gathered  in  connection  with 
concrete  work  in  regard 'to  the  quantity  of  power  required 
in  mixing  and  other  work  directly  connected  with  it.  In 
a  reinforced  concrete  loft  building  of  three  storeys,  3,000 
yards  of  material  were  used.  A  one-yard  mixer  driven  by 
means  of  a  15  h.p.  motor  handled  the  material,  a  saw  driven 
by  a  5  h.p.  motor  cut  all  the  lumber  used  in  making  the 
forms;  these  two  motors  consumed  a  total  of  2,000  kilowatt 
hours,  or  about  1.5  yards  per  kilowatt  hour.  In  a  steel 
structure  concrete  building  of  eighteen  storeys,  using  1,783 
yards  of  material,  829  kilowatt  hours  of  electric  current 
were  used,  showing  a  consumption  of  1  kilowatt  hour  for 
each  3.15  yards  mixed.  The  last  named  job  was  done  by 
a  contractor  who  owned  several  gas  engine  driven  mixers, 
which  he  had  been  using  for  a  number  of  years.  He  set 
one  of  them  up  to  do  this  work,  and  after  running  a  couple 
of  days   it   developed   troubles,   causing  delay   and   expense. 


An  electric  motor  was  then  secured  to  complete  the  work, 
which  it  did  in  the  usual  satisfactory  manner.  Now,  he, 
like  many  others  who  have  taken  the  interest  to  look  into 
the  merits  of  electric-driven  machines,  will  have  no  other 
mode   of  operation. 

The  plumber  has  not  been  left  behind,  and  if  the  job 
is  large,  he  will  have  motor-driven  pipe  and  thread  cutting 
machines  on  it  to  help  him  with  his  work. 

If  the  outside  walls  are  to  be  plastered,  this  can  be 
speedily  accomplished  by  means  of  a  motor-driven  com- 
pressed air  plastering  machine  which  will  lay  on  a  coat  of 
cement  plaster  to  any  thickness  desired.  If  the  building  is 
of  steel  structure,  the  beams  can  be  hoisted  and  placed  by 
means  of  an  electric-driven  hoist.  In  connection  with  the 
placing  of  steel,  it  has  been  the  opinion  of  a  large  majority 
of  those  directly  interested  in  this  work  that  the  operation 
can  only  be  accomplished  with  satisfaction  by  means  of  the 
steam  donkey  engine;  precedent,  like  a  rut  in  a  road,  is  one 
of  the  easiest  things  to  follow,  and  one  of  the  most  difficult 
to  get  away  from,  and  I  presume  is  the  solution  for  this. 
Upon  a  close  study  of  the  matter  it  is  found  that  the  rea- 
son for  this  contention  is  they  either  own  engine-driven 
hoists,  or  have  tried  to  do  their  work  with  improvised  elec- 
tric-driven apparatus  which  was  found  unsuited  to  the  task, 
and  being  dissatisfied  with  results,  would  not  listen  to  any- 
one regarding  the  up-to-date  motor-driven  appliances  that 
have  speed  and  control  equal  to  the  best  of  engine-driven 
hoists;  it  would  be  well  for  anyone  who  is  contemplating 
getting  new  equipment  to  investigate  the  merits  of  the  elec- 
tric hoist. 

After  erecting  the  steel,  the  rivets  that  hold  it  together 
are  driven  home  and  headed  by  means  of  hammers  oper- 
ated with  compressed  air  which  is  supplied  by  a  motor- 
driven  compressor. 

The  plaster  which  finishes  the  walls  is  mixed  with 
motor-driven  machinery  that  has  been  found  to  give  a  more 
thorough  mix-than  was  obtained  by  the  old  method. 

In  marble  work,  motor  power  is  found  necessary  from 
start  to  finish,  even  to  the  chiseling  and  drilling  that  is 
necessary  in  the  process  of  setting  it  in   place. 

In  fine  interior  hardwood  finish,  the  electric  glue  pot 
is  found  indispensable  and  is  not  a  fire  hazard. 

A  unique  use  has  been  found  for  electricity  by  one  of 
our  local  builders,  in  the  placing  of  an  electric  sign  on  a 
large  building  he  was  erecting,  thereby  availing  himself  of 
a  modern  way  of  advertising  night  and  day  the  class  of 
Iniilding   erected,    and    in    an    up-to-date   manner. 

In  the  polishing  of  a  great  number  of  large  floors  of 
ball  rooms,  halls,  etc.,  portable  scraping  and  sanding  mach- 
ines have  been  built,  and  are  operated  by  motors  that  form 
a  part  of  the  apparatus.  No  other  mode  of  drive  would  serve 
the  purpose,  because  of  the  necessity  of  cleanliness  which 
could  not  l)e  obtained  if  coal  or  gas  were  used  for  the  pur- 
pose  of  motive   power. 

What  may  be  of  interest  to  this  body  is  a  unique  method 
of  mixing  and  delivering  concrete,  differing  considerably 
from  the  old  way,  and  can  be  used  to  advantage  in  cases 
where  very  heavy  walls  are  to  be  built,  or  in  places  where 
the  forms  cannot  be  reached  from  above,  and  is  accomplished 
by  means  of  compressed  air.  There  are  two  quite  distinct 
patented  ways  of  doing  it.  The  first  requires  the  usual 
rnotor-driven  mixer,  which  in  turn  deposits  the  mix  of  about 
30  cubic  feet  into  the  upper  end  of  a  cylinder  shaped  tank 
4  ft.  in  diameter  and  8  ft.  long,  cone  shaped  at  the  lower 
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end  and  connected  with  an  8-in.  pipe  line  that  delivers  the 
charge  to  the  forms  that  may  be  located  a  considerable  dis- 
tance away,  in  some  cases  as  far  as  2,000  ft.  The  charf^e 
is  driven  from  the  receiver  by  means  of  compressed  air  un- 
der 100  lbs.  pressure  to  the  square  inch  at  a  rate  of  one 
charge  per  minute  where  the  distance  is  around  :iOO  feet,  or 
about  three  minutes  where  the  distance  is  1,500  feet,  and 
requires  a  300  h.p.  motor  to  drive  a  1,200  ft.  air  compressor 
delivering  at  125  lbs.  pressure  per  square  inch.  The  other 
method  uses  a  smaller  tank  with  5-in.  delivery  pipe;  the 
charge  of  about  10  cu.  ft.  of  sand,  rock,  cement  and  wafer 
is  delivered  direct  into  the  tank,  no  mixing  machine  being 
used.  The  cover  is  then  closed  and  the  compressed  air 
turned  into  the  tank  and  forces  the  charge  up  to  the  desired 
location.  In  passing  through  the  pipe  line  the  material  be- 
comes thoroughly  mixed.  Both  of  these  machines  have  been 
used  on  large  tunnel  jabs  in  San  Francisco  with  satisfactory 
results  in  cost  of  delivery  of  material  and  quality  of  work, 
and  there  is  no  reason  why  they  should  not  be  used  in  build- 
ing construction  as  satisfactorily. 

There  are  many  ■  other  applications  of  electricity  that 
could  be  mentioned,  as  there  are  special  appliances  driven  by 
means  of  electricity  for  any  piece  of  work  that  has  to  be 
done  in  the  construction  of  a  building,  and  it  is  the  policy 
of  the  central  station  companies  to  aid  any  party  who  is 
looking  for  information  along  this  line  with  the  object  in 
view  of  further  assisting  their  consumers  in  the  use  of  their 
product. 


Sturtevant  Heat  Blower 

An  electric  heat  blower  has  just  been  placed  on  the 
market  l)y  the  B.  F.  Sturtevant  Company  of  Boston,  Mass. 
This  consists  of  a  small  motor-driven  fan  discharging  "air 
through  heating  coils  placed  in  an  aluminum  casing.  The 
forced  circulation  makes  it  possible  to  deliver  a  large  vol- 
ume of  hot  air  in  a  short  time.     The  apparatus  is  portable, 


and  can  be  used  in  the  same  way  as  an  ordinary  elcclric  Ian 
or  the  regular  cooking  utensils  in  connection  with  any  wiring 
system.  The  set  is  made  in  five  different  sizes,  delivering 
air  at  one.  two.  or  three  temperatures,  depending  on  the 
size.  The  fan  outlet  can  he  turned  readily  so  as  to  discharge 
the  heated  air  in  any  direction.  (Ine  of  these  heat  blowers 
is  illustrated  herewith. 


Neely  Steam  Expansion  Rotary  Engine 

.\  new  rotary  engine  has  recently  been  designed  and 
put  on  the  market  by  the  Neely  Rotary  Engine  Company. 
Limited,  of  Toronto.  This  engine  is  unique  in  type  and 
an  entirely  new  invention,  and,  although  a  radical  departure 
from  established  practice  in  engineering,   has  stood  up  sal 


isfactorily  under  very  severe  test*.  The  engine  is  simple  in 
design,  and  entirely  free  from  nuiTicrotu  complicated  parts. 
There  arc  no  !^>rinKs,  rrngs,  or  paclctflgs  ustd.  and  il  lia«  4o 
dead  centre.  It  is  claimed  it  will  start  at  any  point  and  has 
steam  expansion  for  three-quarters  of  a  revolution.  It  con- 
sists mainly  of  a  steam  cylinder  cnclotinK  the  rotary  part, 
with  a  steam  chest  on  top  of  the  cylinder,  all  molded  in  one 
piece,  as  shown  in  cut.    This  steam  chest  follows  somewhat 
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Neely  RoUry  Engine-Side  and  End  Views' 

the  idea  of  the  slide  valve;  it  has  two  steam  and  two  exhaust 
ports.  A  sliding  valve  connected  to  a  lever  allows  steam  to 
enter  one  port  or  the  other  according  to  position.  The  rotar 
consists  of  a  cylinder  of  smaller  diameter  than  the  .steam 
cylinder,  with  centre  oflfset  so  as  to  bring  the  rotar  in  con- 
tact with  the  steam  ports  in  the  steam  chest.  This  rotar 
contains  two  pockets  with  two  adjustable  nickel  blades,  as 
shown,  one  pocket  and  one  blade  each  for  forward  and 
reverse.  The  pin  used  to  hold  the  blade  cushions  the  blade 
out  steam-tight  against  the  inside  of  the  cylinder,  by  means 
of  steam,  so  that  there  is  no  leakage.  Steam  enters  the  chest 
directly,  and  passes  through  the  ports  and  into  the  pocket, 
impinging  on  one  of  the  nickel  blades  for  one-fourth  of  a 
revolution.  The  expansive  power  of  the  steam  U  u-x]  f. ir 
the  remaining  three-quarters  of  the  cycle. 

The  unique  feature  about  this  engine,  ap.iii  nom  lis 
saving  in  space  and  fuel  and  the  absence  of  complicated 
parts,  is  the  fact  that  when  running  at  a  speed  of  over  2.«)0« 
r.p.m.  in  either  direction  it  may  be  brought  to  rest  and  driven 
to  the  same  speed  in  the  opposite  direction  almost  instantly. 
This  is  accomplished  by  simply  moving  the  valve  in  the  steam 
chest,  by  means  of  a  hand  lever,  to  the  other  end.  allowing 
steam  to  enter  the  opposite  ports  and  so  reversing  the  direc- 
tion of  rotation.  When  the  valve  is  centred  both  ports  are 
cut  off,  bringing  the  engine  to  rest.  \  few  of  the  features  of 
this  engine  which  assure  its  success  and  efficiency  are  its 
simplicity,  power,  economy  of  operation,  durability,  and  cer- 
tainty of  action  and  control.  The  same  lever  is  used  for 
starting,  stopping,  reversing  and  controlling  the  speed.  The 
engine  is  free  from  vibration  when  travelling  at  high  or  low 
speeds. 


Trade  Publications 
Revolving  Shovels — Bulletin  S.  14.  containing  a  number 
of  interesting  photographs,  with  descriptive  matter  relative 
to  the  Erie  shovel  and  its  applicability  to  various  classes  oi 
work.  The  title  of  the  bulletin  is  "Fact.s.  Figures  and  Photos"; 
issued  by  the  Rail   Engine  Company,  Erie,  Pa. 

Underground  Construction — Booklet  issued  by  1".  1, 
Cope.  3244  North  l.lth  Street.  Philadelphia.  Pa.,  describing, 
with  illustrations,  the  various  devices  patented  and  manu- 
factured by  this  company,  with  special  reference  to  under- 
ground electrical  construction. 
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A   budget   of   comment   presented   in   the   interest  of   public  welfare, 
independent  of  party  politics  and  with  malice  toward  no  one. 


Right  here  at  the  start  let  me  say  that  this  criticizing  of 
the  Government  is  no  pleasant  task.     I  am  well  aware  that 
the  publishers  of  this  paper  will  get  little  credit  for  honesty 
of  purpose.     So   accustomed   is   the   public   to   the   harpmgs 
of  the  party  and  corporation  press  that  it  has  become  case- 
hardened     It  has  learned  to  look  through  the  prmted  articles 
for  the  self,  party  or  corporation  interest  that  prompted  it. 
Let  it  be  known  then,  once  for  all,  that  I  prefer  the  Borden 
administration,  with  all  its  sins,  to  a  Government  controlled 
by  a  party   that   sought   to   tie  us  up   to  the   United   States 
with  a  reciprocity  treaty.     But  this  paper  represents  a  con- 
stituency  of  business   men.     It   realizes   that   they   are   tired 
of  seeing  politics  practised  where  business   methods   should 
be   applied.     They   know   that   honest   criticism   is    the    best 
medicine  for  any  government— even  if  you  have  to  hold  its 
nose  while  you  administer  the  dose.     As  I  have  said  before. 
the  publishers  are  not  in  a  position  to  handle  a  war  contract 
and  do  not  care  to  farm  one  out.     I  myself  have  no  desire 
to  swagger  around  in  an  honorary  colonel's  uniform.     Fur- 
thermore, none  of  the  staff  want  to  break  into  society.     We 
have  no  f^sh  to  fry,  soap  to  boil  or  peanuts  to  peddle.     We 
simply  want  to  show  that  petty  politics  are  no  satisfactory 
substitute    for   patriotism    and    that    party    machines    cannot 
do  the  work  of  factory  lathes.     And  permit  me  to  say  fur- 
ther   that  we   believe   that  things  would   have   been  just   as 
bad  and  probably  much  worse  if  a  Liberal  government  had 
happened  to  be  in  power  when  the  war  broke  out. 
*       *       * 
Despatches  from  Ottawa  indicate  that   the   Government 
is  firmly  f^xed  in  its  resolution   to  side-step  any  and  all  en- 
quiry into  the  "educative"  work  of  the  late  lamented   shell 
committee.     It  is  evidently  hoping  that  its  work  will  1)e  so 
covered  by  the  improved  methods  under  which  the  Imperial 
Munitions  Board  is  working  that  it  will  be  forgotten.     But 
the  charge  that  the  sufferings  of  heroes  have  been  capital- 
ized and  made  to  yield  fortunes  is  one  that  refuses  to  die. 
The  Ottawa  Citizen,  which  was  early  in  action  against  the 
"profiteers,"  returns  to  the  charge  with  a  statement  that  for 
machining  4.5  inch  shells  the  Motherland  has  been  forced  to 
pay  as  high  as  $6.70  per  shell,  when  the  work  could  be  pro- 
fitably  done   for   $2.25   per    shell.     It   also    gives    figures    to 
show  that  profits  on  other  sizes  of  shells  were  proportionately 
large.     What  the  public  wants  to   know  is   how  true   these 
figures  are.     The  public  has  a  right  to  know,  and  it  is  going 
to  keep  on  asking  till  it  finds  out.     If  it  does  not  find  out 
from  this  government  it  will  find  out  from  its  successor. 
*       *       * 
That  there  are  two  sides'  to  every  story  everybody  wdl 
admit.     There  is  doubtless  some  truth  in   Brigadier-General 
Bertram's  story  that  he  effected  a  saving  to  the  British  tax- 
payer   of    $14,000,000.      It    is    also    very    probable    that    Mr. 
Cantley  and  the   Nova  Scotia  Steel   Company  were   entitled 
to    consideration    for   the    reason    that    they   were    the    Can- 
adian   pioneers    in    shell    making   and    invested    considerable 
money   in   experiments   before  they   succeeded   in   producing 
shells   at  a   profit.     Let   those   men   have   the   credit   that   is 
due  them.     I  would  not  for  one  moment  rob  any  committee 
or  any  manufacturer  of  one  iota  of  credit  for  anything  that 


was  done  to  relieve  the  Empire's  great  need  for  ammunitions. 
But  credit  can  only  be  given  by  letting  in  light  on  the  entire 
works  of  the  Shell  Committee.  So  long  as  that  committee 
lies  in  an  as  yet  unnamed  grave  the  public  will  think  only 
the  worst  of  it  and  the  government  that  was  responsible  for 
its  existence.  The  fact  that  it  was  buried  by  the  Imperial 
authorities  adds  to  rather  than  detracts  from  the  Canadian 
fiovernment's    responsibility. 

*  *       » 

If  the  Shell  Committee  had  nothing  to  hide  Canadians 
generally  will  rejoice.  They  will  rejoice  to  know  that  the 
Motherland  found  in  it  a  body  of  patriots  whose  every 
effort  was  given  freely  to  her  aid  even  as  those  Canadians 
have  given  their  sons.  They  will  rejoice  to  feel  that  rich 
as  well  as  poor  flocked  to  the  colors  prepared  to  lay  down 
their  last  dollar  and  their  last  drop  of  blood  that  the  Empire 
and  civilization  might  triumph.  They  are  proud  of  this 
young  Dominion  and  would  hail  with  enthusiasm  the  govern- 
ment that  would  clear  her  name  of  each  and  every  charge 
of  trafficking  in  blood  and  reaping  fortunes  from  trenches 
filled  with  slaughter.  It  is  a  glorious  opportunity  that  lies 
open  to  Sir  Robert  Borden  and  his  Government — an  oppor- 
tunity to  clear  Canada's  fair  name  of  the  foul  calumnies  with 
which  the  profiteering  charges  have  clouded  it.  Surely  such 
an  opportunity  will  not  be  overlooked. 

*  *       * 

The  Government  has  everything  to  gain  and  nothing  to 
lose  by  being  open  and  above-board  in  this  matter.  So 
many  stories  have  been  whispered,  so  many  charges  have 
been  flung  broadcast  that  to  remain  silent  must  simply  be 
taken  as  an  admission  of  guilt— an  admission  that  the  worst 
has  not  been  told.  Never  since  Confederation  have  so  many 
stories  of  trickery,  trafficking  and  grafting  been  afloat.  They 
come  to  this  office  by  the  score.  All  cannot  be  given  be- 
cause all  cannot  be  investigated.  It  would  take  a  big  staff 
working  overtinre  to  get  into  them  all.  But  they  pass'  from 
mouth  to  mouth,  growing  with  each  telling.  Probably  most 
of  them  have  not  yet  reached  Sir  Robert  Borden.  His  "ma- 
chine men"  probably  see  that  such  as  do  reach  him  are  fumi- 
gated, sugar-coated  and  otherwise  specially  prepared  for  his 
consumption.  But  even  his  own  party  organs  are  hinting 
that  makers  of  munitions  "have  striven  to  get  large  profits 
out  of  their  contracts."  The  Toronto  News  (Conservative) 
charges  it  all  to  "stock  market  booming,"  but  closes  its 
article  with  the  rather  ominous  sentences:  "As  in  previous 
crazes  a  reckoning  is  coming.  It  may  be  close  at  hand 
and  some  very  prominent  men  may  be  involved  in  the  in- 
evitable disclosures." 

*  *       * 

It  is  up  to  Premier  Borden  to  see  that  the  Conservative 
party  and  the  Dominion  Government  are  only  not  involved 
in,  but  wrecked  by  the  inevitable  disclosures.  If  he  has  that 
ability  that  was  ascribed  to  him  when  the  intelligent  elec- 
tors put  him  where  he  is  he  will  rise  above  his  "machine 
men"  and  investigate  the  deals  in  shells  and  shell  boxes. 
He  owes  it  to  himself,  to  the  great  majority  of  his  Con- 
servative followers,  to  the  country  he  represents  and  to  the 
Empire  we  are   fighting  for. 

*  *       * 
Just    one    more    instance    of   how    the    Shell    Committee 

handled  contracts.  This  story  has  been  investigated  and  can 
be  vouched  for,  as  can  the  others  that  have  from  time  to 
time  found  place  in  this  column.  The  owner  of  a  planing 
mill  in  an  Ontario  town  went  out  after  a  shell-box  contract. 
His  application  brought  the  usual  answer  that  all  contracts 
had  been  let.  Imagine  his  surprise  when  a  shipping  clerk 
in  a  dry  goods  house  in  his  own  town  secured  a  contract, 
put  up  a  building,  completed  his  contract  and  got  a  renewal. 
The  shipping  clerk  had  no  plant,  no  experience  and  no  busi- 
ness rating.     But  he  knew  a  man  who  knew  something  about 
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how  contracts  were  got.  Pretty  wise  man,  wasn't  he? 
Thrifty,  too.  For  he  still  retains  his  job  as  shipping  clerk, 
though  he  occasionally  finds  a  few  moments  to  run  over  to 
the  shell-box  plant  and  figure  his  profits. 

*  *       * 

How  did  he  do  it?  Ask  the  average  box  manufacturer 
and  his  answer  will  be:  "Search  me."  For  strange  to  say, 
this  shell  game  does  not  appear  to  have  run  along  purely 
political  lines.  There  arc  instances  given  where  Liberals 
secured  contracts  and  Conservatives  could  not  get  within 
hailing  distance  of  them.  Truly  that  shell  committee  moved 
in  a  mysterious  way  its  wonders  to  perform.  It  might  he 
put  on  as  a  movie  mystery  with  a  contract  as  a  prize  for 
the  nearest  guesser  of  its  methods. 

*  *       * 
These  be  pessimistic  times.     What  with  criticisms  of  war 

methods  in  England,  war  contracts  in  Canada,  and  hyphen- 
ated Germans  in  the  United  States,  it  seems  that  there  is 
a  lot  to  holler  about,  and  mighty  little  to  holler  for.  But 
there  is  one  thing  that  we  can  always  look  to  and  let  our 
lungs  loose  in  one  loud  and  long  hurrah.  And  that  is  the 
British  navy.  The  "hearts  of  oak"  have  been  modernized 
into  hearts  of  steel.  It  has  stood  between  civilization  and 
the  iron  hand  of  Prussian  militarism.  And  when  the  last 
battle  of  this  war  is  fought  and  won — by  the  British,  for 
some  wise  man  has  said  "Britain  wins  only  one  battle  every 
war,  and  that  the  last" — the  credit  and  glory  must  go  not 
to  British  arms  or  British  gold,  but  to  the  grand  old  British 

navy. 

*  *       * 

By  the  way,  has  our  old  friend  Sir  George  E.  Foster 
found  shipping  yet  for  that  million  bushels  of  wheat  he 
purchased  for  New  Zealand?  While  he  waited  for  the  trans- 
portation so  necessary  to  the  completion  of  the  contract 
did  the  price  fall  off  .'iO  cents  to  40  cents  a  bushel,  entailing 
a  loss  of  between  $300,000  and  $400,000?  And  when  the  blue 
book  he  edits  makes  its  annual  appearance  will  it  have  a 
full  report  of  the  whole  painful  transaction? 

*  »       « 

A  prominent  grain  man,  in  telling  why  Canada  should 
be  prosperous,  states  that  Manitoba,  Saskatchewan  and  Al- 
berta this  year  produced  700,000,000  bushels  of  grain,  of 
which  .iOO.OOO.OOO  bushels  was  wheat.  He  gives  $4.'>0,000,000 
as  a  conservative  estimate  of  its  value.  Is  it  any  wonder 
that  the  other  week  Winnipeg  had  larger  bank  clearings 
than  Montreal,  and  that  the  Prairie  City  is  entering  on  a  new 
era  of  .prosperity?  And  with  millions  of  acres  of  this  grain- 
producing  land  still  waiting  for  the  settler's  plow  why  should 
Canada  worry  about  the  future? 

*  *       * 

Sir  Sam  Hughes  reigns  and  the  Ross  rifle  is  still  being 
manufactured.  With  these  few  kind  words  ringing  in  his 
ears  Henry  Ford  may  go  on  his  peace  mission  with  a 
full    understanding   that    Canada    still    holds    a    full    hand    in 

the  war  game. 

*  *       • 

That  all  patriotic  funds  should  be  controlled  and  ad- 
ministered by  the  Government  is  amply  evidenced  in  Toronto. 
A  recruiting  fund  having  been  obtained  by  a  "tag  day"  and 
other  begging  methods  which  tax  the  liberal  and  allow  the 
penurious  to  go  untouched,  a  quarrel  is  now  under  way  as  to 
its  distribution.  In  England  arrests  have  been  made  of  people 
who  sought  to  profit  by  the  epidemic  of  giving  for  patriotic 
purposes.  How  much  of  this  sort  of  thing  is  going  on  in 
Canada  there  is  no  way  of  finding  out,  but  I  hear  of  one 
entertainment  for  the  good  cause  where  the  expenses  amount- 
ed to  $025  and  the  amount  turned  over  to  the  cause  was  $85, 
There  is  but  one  remedy.     The  government  should  control 


all  such  funds.    And  it  chould  also  replenish  tbem  by  a  tax 
that  would  make  everyone  bear  bis  share  of  the  burden. 

•  •      • 

Down  New  York  way  they're  stril  sending  out  circulars 
that  tell'  of  desirable  investments  created  by  filling  war  or- 
ders in  Canada.  One  of  the  latest  comes  from  Gilttert  FJIioil 
and  Company.  It  advises  clients  to  invest  in  Canada  Found- 
ries and  Forgings  Company,  which  has  shops  at  Rr-.^Vviii.- 
and  Welland.     Here  are  the  reasons  given: 

"We  arc  advised  from  sources  upon  which  wc 
can  rely,  that  earnings  for  the  past  ten  months  end- 
ing November  1,  1915,  are  over  $900,000,  and  that 
the  monthly  earnings  are  now  running  at  the  rate 
of  $1.50,000,  or  equal  to  $1,860,000  per  year,  which, 
after  taking  care  of  fixed  charges,  will  amount  to 
over  150  per  cent,  per  annum  on  the  outstanding 
common  stock." 

The  circular  also  stated  that  the  company  has  within 
the  past  year  filled  large  orders  for  shells  for  the  British 
Government,  in  addition   to  its  commercial   business. 

•  •       * 

Right  on  top  of  this  comes  Sir  Sam  Hughes  with  a 
speech  to  Ward  4  Conservatives,  Toronto.  From  a  news- 
paper report  of  that  speech  the  following  is  clipped: 

"Sir  Sam  related  how,  when  the  first  order  for 
200,000  shells  came  to  Canada,  there  were  only  four 
men  in  the  whole  of  the  Dominion  who  had  the 
courage  to  tackle  'that  little  two  penny  ha'  penny 
order.'  It  had  taken  a  week  and  a  half  to  even 
get  them  to  face  the  issue. 

"Since  then  we  have  delivered  four  million 
shells,"  declared  Sir  Sam.  "Upwards  of  $350,000,000 
from  shells  alone  has  been  placed  in  the  pockets 
of  the  workmen." 

Now  taking  the  circular  from  New  York  with  the  story 
told  by  Sir  .Sam,  who  would  you  take  "workmen"  to  mean — 
the  men  who  "worked"  the  Shell  Committee  or  the  men  who 
work  in  munition  factories?  If  Sir  Sam  means  the  latter 
he  is  evidently  talking  arrant  nonsense.  If  the  workmen 
have  got  $3.')0,000,000  in  wages  Canada  must  have  shipped 
at  least  a  billion  dollars'  worth  of  shells,  for  the  cost  of 
material  and  even  reasonable  profits  would  make  the  differ- 
ence between  the  sums  mentioned.  Everybody  knows  that 
Canada  has  not  shipped  either  a  billion  or  half  a  billion  dol- 
lars' worth  of  shells.  Cabinet  ministers  should  be  rcquiretl 
to  know  some  little  thing  about  what  lluv  ar.'  lalkini' 
»       »       • 

Another  excerpt  from  the  report  oi  .Sir  hams  furious 
speech  reads  as  follows: 

"Sir  Sam  said  that  men   had  gone  to  him  with 
a   white   sheet   of   paper,    in   some   cases   with    their 
.  sisters  tagging  on  behind,  and  not  a  cent  of  capital, 
asking  to  get  orders. 

"And  these  are  the  men  who  are  making  the 
complaints.     I  threw  them  out  of  my  office  as  fast 
as  they  came  in,  and  some  of  them  were  good  friends 
of  mine.     Some  of  them  were  Tories,  too." 
.-\nd  within  a  block  of  where  Sir  Sam  spoke  was  a  found- 
ry  capable   of   turning  out   thousands   of   shells  daily,   lying 
almost  idle.     And  I  can  furnish  Sir  Sam  with  a  list  of  men 
who  have  the  factories  and  who  could  not  get  orders.     If 
they  are  not  complaining  too  loudly  it  is  because  they  still 
have  hopes  of  securing  orders. 

•  *       • 

These  attempts  to  belittle  the  manufacturers  who  have 

been   wronged   by    the   Shell    Committee   are    unworthy   of 

men  of  cabinet  size.     But  the  Shell  Committee  was  a  pet 

'  organization  of  Sir  Sam  and  he  is  only  following  the  policy 

of  his  party  in  trying  to  minimize  those  mistakes  which  lost 


1310 


THE    CONTRACT    RECORD 


December   22,   1915 


to  the  manufacturers  of  Canada  the  greatest  opportunity  of  a 
century. 

*  *       * 

Why  did  the  Government  lease  the  Transcona  car  shops 
to  a  private  company  for  the  manufacture  of  shells?  Well, 
perhaps  you  had  better  ask  D.  A.  Thomas.  The  Shell  Com- 
mittee was  the  part  of  the  Dominion  Government  with  which 
he  came  in  contact.  So  when  the  Government  proposed  to 
start  in  to  manufacture  shells  without  saying  anything  about 
price  you  can  imagine  him  throwing  up  his  hands  and  ex- 
claiming "Heaven  forbid!"  However,  what  he  said  to  the 
Government  was,  "put  in  a  tender."  Well,  you  know  that 
Shell  Committee  never  did  care  for  tenders,  anyway.  It 
just  shied  off  and   the   Government  with   it. 

*  *       * 

A  Yankee  printer  in  a  Canadian  border  town  was  fined 
$5  for  working  Sundays  to  get  out  labels  for  shell  boxes. 
Seems  a  shame  that  the  work  could  not  have  been  done  in 
the  United  States,  where  the  Sunday  laws  are  not  so  ex- 
acting. 

SEARCHLIGHT. 


hall  presented  him  with  a  beautiful  wristlet  watch,  suitably 
engraved.  The  presentation  was  made  by  Mayor  Hanes. 
who  added  a  few  words  of  congratulation  suital)le  to  the 
occasion. 


"Pro  Patria" 

Lieut.  A.  M.  West,  city  engineer  of  North  \ancouver, 
B.  C,  left  for  overseas  November  16th  with  a  detachment 
from  the  6th  Field  Company  Canadian  Engineers.  Lieut. 
West  was  born  in  Ontario  and  is  a  graduate  of  the  University 
of  Toronto  in  the  Engineering  Department,  After  graduation 
he  spent  considerable  time  in  railway  construction,  irriga- 
tion work,  contour  work  and  railway  location  survey  work. 
In  the  summer  of  1910  Lieut.  West  was  appointed  assistant 
city  engineer  of  the  city  of  North  Vancouver,  and  his  first 
duties  consisted  of  assisting  in  preparing  a  contour  map  and 
levels  of  the  streets  of  the  city,  which  was  followed  by  pre- 


Lieut.  A.  M.  West. 

paration  of  sewer  and  grading  plans.  He  acted  as  assistant 
engineer  during  the  construction  of  the  sewer  system  and 
the  grading  and  macadamizing  of  the  streets,  amounting  to 
nearly  ,$1,000,000  in  all.  In  June.  1913,  Lieut.  West  was 
appointed  city  engineer  and  acted  in  that  capacity  until 
November,  1915,  when  the  Council  granted  him  leave  of 
absence  to  go  to  the  front  and  serve  his  country,  the  reso- 
lution providing  that  his  position  ))e  held  opicn  for  him  till 
the  close  of  the  war.  In  appreciation  of  his  associations 
as  a  member  of  the  city  hall  staff  for  the  last  few  years,' 
and    in   honor   of   his    near   departure,    the    staff   of   the   city 


Personal 

Mr.  Paul  E.  Mercier,  the  newly-appointed  Chief  Engi- 
neer of  Public  Works  of  the  city  of  Montreal,  is  well  known 
throughout  the  Dominion  of  Canada,  and  particularly  in  the 
province  of  Quebec.  His  father  was  the  late  Hon.  Honore 
Mercier,   one   time    Premier   of   Quebec. 

Mr.  Mercier  was  born  in  St.  Hyacinthe,  Que.,  in  1877, 
l)ut    was    educated    in    Montreal,    at    St.    Mary's    College   and 


Mr.  Paul  E.  Mercier. 

L'Ecole  Polytechnique,  graduating  from  the  latter  institution 
with  the  Bachelor  of  Applied  Science  degree  in  1899.  His 
holiday  periods  were  employed  with  the  Canadian  Pacific 
Railway  Company,  and  after  graduation  he  went  to  the  Yu- 
kon, where  he  spent  a  year  as  assistant  engineer  of  the  Do- 
minion Public  Works  Department,  and  two  years  as  district 
engineer  of  the  Yukon.  On  his  return,  Mr.  Mercier  was  for 
two  years  engineer  of  Dominion  Public  Works  for  the  dis- 
trict of  Quebec,  and  from  1904  to  1907  was  engineer  in 
charge  of  work  for  the  National  Transcontinental  Railway. 
In  the  latter  year  he  returned  to  the  city  of  Montreal  and 
later  formed  a  partnership  with  S.  A.  Baulne,  under  the  firm 
name  of  Baulne  &  Mercier,  a  name  well  known  in  consult- 
ing engineering  circles.  In  1911  Mr.  Mercier  was  appointed 
Professor  of  Railway  Engineering  at  L'Ecole  Polytechnique, 
and  in  1913  joined  the  Board  of  Examiners  of  the  Canadian 
Society  of  Civil  Engineers.  It  was  on  May  16,  1914,  that 
he  first  became  connected  with  the  Public  Works  Depart- 
ment of  the  city  of  Montreal  as  Deputy  Chief  Engineer,  from 
which  position  he  has  now  stepped  up  to  fill  the  vacancy 
caused  by  the  death  of  the  late  Major  Janin. 

Mr.  Mercier  also  holds  important  academic  positions. 
He  has  been  secretary  of  the  Association  des  Anciens  Eleves 
de  I'Ecole  Polytechnique  since  its  organization,  and  has  been 
professor  of  Transportation  and  Communication  at  I'Ecole 
des  Hautes  Etudes  Commerciales  de  Montreal.  He  is  a 
member  of  the  American  Railway  Engineering  Association, 
the  Quebec  Land  Surveyors'  Corporation,  the  Canadian.  So- 
ciety of  Civil  Engineers,  the  Society  of  Civil  Engineers  of 
France,  the  Association  International  Congress  of  Naviga- 
tion, and  the  American  Society  of  Municipal  Improvement. 
Finally,  he  is  well  known  in  military  circles,  being  Captain 


Jeccniber   33,    lOlS 


TflE     CONTRACT     RECORD 


r::i 


of  the  Corps  of  (iiiides  of  the  (Canadian  Volunteer  Militia. 
He  also  organized  and  commands  as  Major  thi'  (aninlian 
Ofticers'  Training  Corps  of  Laval   University. 

Mr.  C.  C.  Johnston  has  been  appointed  resident  engi- 
neer in  London.  Ont.,  for  the  firm  of  Chipman  &  Power, 
engineers,  of  Toronto,  while  engineer  E.  A.  MacGregor  is 
away  on  active  service. 

Major  the  Rev.  K.  Bruce  Taylor,  Chaplain  of  the  43nd 
Battalion,  who  returned  from  the  front  recently,  says  that 
Major  Janin,  chief  city  engineer  of  Montreal,  a  victim  of 
the  Anglia,  got  a  life  belt  on  and  was  in  the  water  when 
last  seen.  He  was  not  killed  by  explosion  or  drowned  in 
his  1)0(1  as  first  reported. 

Lieut.  J.  R.  Cosgrove.  formerly  district  engineer  for 
North  Vancouver,  has  been  awarded  the  Military  Cross  for 
conspicuous  gallantry  on  the  field  of  battle.  The  district 
council  have  passed  a  resolution  congratulating  him,  and  arc 
forwarding  a  copy  of  the  resolution  to  him  in  France. 

Mr.  L.  J.  Conroy  has  been  appointed  president  of  the 
Master  Plumbers'  Association  of  Montreal,  with  Mr.  A. 
(  iiarclU'  as  representative  on  the  Builders'  Exchange. 


Obituary 

Mr.  J.  M.  Dodge,  who  has  been  connected  with  the  Link 
Bell  tompany,  Chicago,  since  its  very  beginning,  and  was 
chairman  of  the  Board  of  Directors,  died  on  December  4. 
Mr.  Dodge  was  one  of  the  pioneers  in  the  conveying  and 
elevating  art.  and  his  inventive  genius  was  a  conspicuous 
factor  ill   its  successful  development. 

The  death  occurred  recently  of  Mr,  John  M.  Taylor,  an 
aged  and  highly  respected  citizen  of  Fredericton,  N.  B., 
where  he  was  born  in  the  year  1833.  During  the  active 
years  of  his  life  Mr.  Taylor  was  engaged  in  mechanical  en- 
gineering and  m.achine  work.  When  a  young  man  he  was 
a  member  of  the  fire  department,  and  built  many  of  the  old- 
time  hand  fire  engines  used  throughout  New  Brunswick. 
In  188:!  he  was  appointed  to  the  position  of  Chief  ICnginecr 
of  the  city  water-works,  which  position  he  filled  for  twenty- 
(me    years.      Mr.    Taylor    was    unmarried. 

Mr.  S.  J.  McClelland,  of  North  Riverdale,  Toronto,  died 
recently,  lie  was  born  in  .\djala,  Simcoe  County,  forty-nine 
years  ago,  and  was  in  business  there  for  many  years  as  a 
building  contractor.  He  came  to  Riverdale  about  six  years 
ago. 

The  death  occurred  recently  of  Mr.  Thomas  J.  Walsh, 
for  many  years  chief  engineer  at  the  High  Level  Pumping 
Station,  Toronto.  He  had  only  just  returned  from  a  three 
months'  visit  to  the  Pacific  Coast.  Mr.  Walsh  had  been  in 
poor  hualth  for  some  time,  but  his  death  came  comewliat 
suddenly.  He  was  well  known  in  Labor  circles,  being  a  di- 
rector  of  the    Labor   Temple   Company. 

William  A.  Conner  Expires  Suddenly 

William  .\ndrew  Conner,  of  Plainfield,  N.  J.,  died  sud- 
denly Monday,  December  tith,  at  his  office  in  Perth  .Xmboy, 
N.  J.  He  was  born  in  Baltimore  in  ISoil.  He  began  his 
business  career  in  187G,  in  Pittsburgh,  in  the  oil  refining 
business,  in  which  he  reached  the  position  of  assistant  man- 
ager for  the  Standard  Oil  Company.  In  188.5  he  took  charge 
of  the  first  plant  built  by  the  Standard  Underground  Cable 
t'ompany  in  Pittsburgh,  and  from  then  to  the  time  of  his 
death  he  was  the  head  of  the  manufacturing  business  of  that 
company,  including  large  plants  planned  and  built  by  him  in 
Pittsburgh.  Pa.;  Perth  .\mboy,  N."  J.:  Oakland,  Cal.:  and 
Hamilton,  Ont.  He  was  a  director  for  ten  years  and  first 
vice-president  since  1S>09.  He  was  vice-president  of  the  Perth 
.•\mboy   Trust   Company,   in   the   inception   of  which   he   had 


an  active  part.  He  was  also  a  vice-president  and  director 
of  the  Standard  Undergroitiul  Cable' Company '  of  X'anada. 
Limited,  tvhnse  lactones  uilcte  planned  and  bkilt  by  him  in 
Hamilton,  (;nt.,  in  1911-12.  He  was  a  32  deg.  Scottish  Rite 
Ma.son.  and  a  Knight  Templar:  a  member  of  the  Duquesne 
Club  of  Pittsburgh,  the  Hamilton  Club  of  Hamilton.  Canada, 
and  the  Plainfield  Country  Club.  He  has  resided  in  Plain- 
field  since  19M4.  He  leaves  his  widow,  who  was  Miss  Tupper. 
of  Michigan:  a  brother,  Edward  Conner,  of  Orange.  N.  J.. 
and  a  sister.  Mrs.  Koak,  of  Brooklyn,  N.  Y.  He  was  a  cousin 
to  Mr.  O.  T.  Waring,  of  the  Standard  Oil  Company,  Mr.  E.  ). 
Waring,  of  Standard  Underground  Cable  Company,  and  the 
late  Richard  S.  Waring,  who  was  the  founder  of  the  Standard 
Underground  Cable  Company  and  inventor  of  "Waring" 
Cables. 


Mainly  Constructional 

East  and  West-  From  Coast  to  Coast 


Wellington  Building  Corporation.  Limited,  Toronto,  ha^ 
been  incorporated. 

The  International  Steel  Corporation,  Limited,  Toronto. 
has  been  incorporated. 

The  Montreal  Steel  and  Foundry  Company.  Limited, 
has  been  incorporated,  with  head  office  at  Montreal. 

The  International  Steel  Corporation.  Limited.  Iia- 
changed   its   name   to   "Canadian    Iron   Ores.    Limited." 

.The  new  infiltration  plant  for  Snowdy  Springs  water 
supply  at  Moose  Jaw.  Sask..  is  reported  to  be  working  well. 

A  by-law  has  been  passed  by  the  ratepayers  of  Toronto 
for  the  laying  of  seventy-two  thousand  dollars'  worth  of 
sewers. 

The  Munro  Steel  and  Wire  Works.  Limited.  Winnipeg. 
are  amalgamating  with  the  Hero  Manufacturing  Company. 
Limited. 

The  inain  building  of  the  Eastern  Canada  Steel  Com- 
pany's plant  at  St.  Malo,  Que.,  was  damaged  by  fire  recently 
to  the  extent  of  about  $10,000. 

Edmonton  Cement  Company.  Limited,  is  the  name  of  a 
company  recently  incorporated  at  Edmonton  with  a  capital 
of  one  and  a  half  million  dollars. 

.\  company  known  as  The  Manchester  Iron  WOrk-. 
Limited,  has  been  incorporated  with  head  office  at  Calgar.\ 
and   a   capital   of   fifty   thousand   dollars. 

The  Toronto  Board  of  Control  are  again  considering  the 
erection  of  a  bridge  on  Mount  Pleasant  Road.  Toronto 
Works  Commissioner   Harris  has  prepared  a  .report. 

.\  firm  known  as  B.  C.  Industries.  Limited,  has  been  in- 
corporated with  head  office  at  Xancouver  and  a  capital  of 
ten  thousand  dollars,  to  carry  on  business  as  painters  and 
decorators 

The  C  lark  Drive  outlall  sewer,  extending  lor  i.'iM  feel 
under  the  bed  of  Burrard  Inlet.  Vancouver.  B.  C..  has  passetl 
the  final  inspection;  the  pumps  have  been  removed,  and 
water  has  been  allowed  to  flow  in  from  the  sea. 

The  premises,  plant,  and  merchandise  of  the  Owen  Sound 
Iron  Works  Company,  Limited,  will  be  offered  for  sale  by 
public  auction  on  December  29th.  List  of  machinery  and 
full  particulars  may  be  had  from  Kilbourn  &  Kilbourn.  Owen 
-Sound. 

The  United  States  War  Department  has  sent  a  commis- 
sion composed  of  ten  engineers,  geologists,  and  scientist- 
to  the   Isthmus  of   Panama  to  investigate  the  cause  of  tht 
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slides  of  the  Panama  Canal  and  suljmit  a  report  to  President 
Wilson  thereon. 

The  Montreal  Builders'  Exchange  were  represented  on  a 
committee  which  have  drawn  up  a  plan  for  civic  administra- 
tion, in  place  of  the  present  Council.  It  suggests  the  re- 
duction of  the  number  of  aldermen  and  the  appointment 
of  four  controllers. 

The  work  on  the  Quebec-Montreal  highway  has  just 
been  closed  for  the  winter.  The  foundation  of  the  road  is 
complete  with  the  exception  of  a  few  small  sections  which 
will  be  covered  by  next  spring.  The  road  is  expected  to  be 
completed   by   the   fall   of   1916. 

To  cope  with  increasing  business,  the  Western  Mach- 
inery Company,  Port  .\rthur,  Ont..  will  move  their  plant 
from  Lincoln  Street  to  what  was  formerly  the  Hudson 
Garage  on  North  Court  Street.  They  are  putting  in  some 
thousands   of  dollars'  worth   of  new   machinery. 

The  Orpen  Company,  Limited,  have  given  notice  of 
their  intention  to  sue  the  city  of  Toronto  for  the  jiayment 
of  about  $25,000  on  account  of  extra  work  involved  in  the 
construction  of  a  sewer  on  Bloor  Street,  west  of  Dnndas 
Street,  on  account  of  quicksand   having  been   struck. 

The  good  judgment  shown  by  the  Utilities  Commission 
in  providing  the  city  of  Peterboro,  Ont..  with  an  auxiliary 
pumping  plant  was  demonstrated  a  short  time  ago.  when 
the  plant  was  pressed  into  service  for  the  first  time,  as  a 
result  of  the  main  plant  becoming  disabled  on  account  of 
frazil   ice. 

The  annual  convention  of  the  Victoria  and  Vancouver 
branches  and  the  first  general  meeting  of  the  Provincial 
Division  for  British  Columbia  of  the  Canadian  Society  of 
Civil  Engineers  were  held  in  Vancouver  on  the  11th  inst., 
when  amendments  to  by-laws  and  general  business  of  the 
society   were   discussed. 

L.  S.  Yolles,  H.  Rotenberg.  L.  M.  Singer,  and  G.  T. 
Walsh  are  the  incorporators  of  a  company  known  as  the 
Wellington  Building  Corporation,  Limited.  The  company 
will  carry  on  the  business  of  builders,  wreckers,  contractors, 
architects,  and  engineers.  The  head  office  of  the  company  is 
in    Toronto,    and    the   capital    stock   $100,000. 

The  completion  of  the  reclamation  work  at  the  foot  of 
Wellington  Street,  Hamilton.  Ont..  which  has  been  occupy- 
ing the  attention  of  the  harbor  commission,  places  at  the 
disposal  of  the  city  over  fifteen  acres  of  the  finest  industrial 
sites  in  the  Dominion,  and  it  is  expected  that  a  number  of 
factories  will   be   erected   thereon   almost   immediately. 

The  city  of  Montreal  propose  to  expend  during  the 
winter  $1,151,453  in  the  construction  of  sewers.  About  three- 
fourths  of  the  work  will  be  carried  out  in  the  north  end  of  the 
city  in  St.  Denis,  Bordeaux,  Notre  Dame  de  Grace.  Rose- 
mount  and  other  wards.  The  total  amount  to  be  spent  in 
the  eastern  division  of  the  city  is  $109,000;  in  the  western 
division,    $295,100;    and    in   the   northern    division,    $747,353. 

The  Builders'  Exchange  of  the  city  of  Hamilton,  Ont.. 
held  its  annual  meeting  on  the  14th  inst..  for  the  purpose  of 
electing  oflicers  for  the  year  ]'.)1G.  The  following  were 
elected:  C.  T.  Pearce.  local  manager  of  the  Pease  Foundry 
Company,  president;  E.  Kent,  of  Kent,  Garvin  &  Company, 
builders'  supplies,  first  vice-president;  William  Penny,  of 
Bremner  &  Penny,  contractors,  second  vice-president;  James 
McNeil,  treasurer;  Messrs.  Hannaford.  Dennis.  Ford,  Murray 
and    Somerville,    directors. 

.\t  the  annual  meeting  of  the  Calgary  branch  of  the  Can-" 
adian  Society  of  Civil  Engineers,  held  on  December  4,  the 
following  officers  were  elected  for  the  ensuing  year:~  Chair- 
man, Wm.  Pearce;  secretary-treasurer,  Sam  G.  Porter;  execu- 
tive  committee,    H.    Sidenius,   A.    S.    Dawson   and    P.   J.   Jen- 


nings. Auditors,  J.  S.  Tempest  and  S.  K.  Pearce.  The 
branch  plans  to  have  a  regular  programme  of  luncheons 
with  prominent  members  of  the  profession,  and  others,  for 
sjjcakers  during  the  coming  winter. 

.\ccording  to  Mr.  B.  M.  Metcalfe,  chief  boiler  inspector 
of  the  province  of  Ontario,  a  new  and  much  more  thorough 
system  of  inspection  of  steam  boilers  is  to  be  put  in  force 
in  Ontario  immediately.  Every  boiler  which  is  not  inspected 
by  an  insurance  company  is  to  be  examined  at  least  once  a 
year  by  a  government  inspector.  The  importance  of  such 
inspection  was  emphasized  by  the  explosion  of  a  boiler  at 
the  plant  of  Wm.  and  J.  G.  Greey.  manufacturers  of  mill 
furnishings.  Toronto,  on  December  6th,  as  a  result  of  which 
two  men  were  killed  outright  and  two  others  were  scalded 
so  l)adly  that  they  died   subsequently. 

Maine's  twenty-five-mile  Federal  .Aid  Highway,  running 
from  Portland  to  Brunswick,  and  declared  to  be  one  of  the 
finest  roads  in  the  country,  was  recently  opened  to  traffic. 
Hon.  Philip  J.  Deering,  chairman  of  the  Maine  State  Highway 
Commission,  was  the  first  man  to  drive  over  the  completed 
thoroughfare.  The  road  is  built  entirely  of  bituminous  mac- 
adam, of  the  finest  type  of  construction,  and  is  a  section  of 
one  of  the  most  important  arteries  of  travel  in  Maine.  It 
is  a  part  of  the  coast  highway  to  Bath,  Rockland,  and  all 
the  shore  cities  and  resorts,  and  is  also  one  of  the  units 
of  the  Portland.  Brunswick.  .Augusta.  Waterville  and  Bangor 
State    highway. 

That  a  contractor  is  in  the  position  of  the  holder  of 
a  license  to  enter  on  lands  for  the  erection  of  the  buihlinf.; 
called  for  in  the  contract,  and  that  if  he  insists  on  building 
another  kind  of  building  he  can  be  jjut  ofT  the  job,  is  the 
decision  of  Mr.  Justice  Middleton,  who  has  dismissed  tli<: 
action  brought  by  Mr.  D.  Mclnnis  against  the  Port  McNicol 
Public  School  Board  and  .Architect  Russell,  of  Stratford. 
Ont.  The  action  was  for  $15,000  damages,  because  the  de- 
fendants had  the  police  put  the  contractor  oflf  the  job  when 
he  refused  to  pull  down  and  build  properly  a  wall  that  was 
not  according  to  specifications.  He  was  erecting  a  four- 
room  school.  "There  should  be  no  sympathy  for  the  plain- 
tifif,"  says  the  judge,  "as  he  acted  badly.  The  improper 
work  could  have  been  undone  at  trifling  expense,  but  he 
seems  to  have  determined  to  defy  the  architect  and  provoke 
a  quarrel." 

.At  a  specially  convened  meeting  of  the  Advisory  Board 
of  the  Sons  of  England  Benefit  Society  for  the  district  of 
Ottawa  and  Hull,  held  on  December  4th.  a  resolution  was 
unanimously  adopted  condemning  the  attitude  of  members 
of  the  City  Council  of  Ottawa  in  considering  the  applications 
submitted  for  the  position  of  City  Engineer  and  Commis- 
sioner of  Works.  The  Society  "emphatically  protest 
against  the  pernicious  principle  of  considering  the  race, 
creed,  or  political  afliliation  of  any  applicant  for  civic  office, 
instead  of  his  professional  qualifications  and  general  fitness 
for  the  position."  and  urge  that,  as  every  section  of  the  com- 
munity bears  its  share  of  taxation  and  other  communal  re- 
sponsibility, such  discrimination  is  "reprehensible  and  in- 
defensible"^especially  at  a  time  such  as  the  present,  when 
citizens  from  every  part  of  the  Empire  are  offering  their 
lives  for  the  protection  of  Canada  and  her  institutions.  "The 
best  man  should  receive  the  support  of  the  city's  municipal 
governors,"  reads  the  resolution,  "whether  he  be  Canadian- 
born  or  a  native  of  some  other  portion  of  the  British  Empire." 


The  Chicago  Bridge  and  Iron  Works  have  moved 
their  general  sales  office,  Chicago,  from  Washington 
Heights  to  i7  West  Van  Buren  Street,  (Old  Colony 
Building),  and  have  combined  this  office  with  their 
city  sales  office,  formerly  at  332  South  Michigan  Ave. 
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Waterworks  Sewerage  and 
Roadways 

Barrie,  Ont. 

riic  Town  C(juncil  will  submit  a  by- 
law on  January  lircl  to  authorize  the  bor- 
rciwinK  of  $7,.')00  for  the  completion  of 
roadway  construction  on  Hradford  St. 
Clerk.    K.    Donnell. 

Brockville,  Ont. 

'i'he  Roberts  Filtration  Company, 
Derby,  I'cnn.,  who  have  been  awarded 
tre  contract  for  the  construction  of  a 
nitration  plant  for  the  City  Council  will 
let  sub-contracts  for  a  number  of 
trades,  includinj;  brick  work,  concreting, 
roolinK  and  steel  work. 

Dryden,  Ont. 

I  he  Town  C  ouncil  have  had  plans 
prepared  for  the  construction  of  a 
waterworks  system,  estimated  to  cost 
$24,H00.  Consulting:  Engineer,  U.  S.  Mc- 
Kenzie,  lOOa  L  nion  Trust  I'uilding,  Win- 
nipeg. 

Dundas,  Ont. 

I'lans  are  being  prepared  for  water- 
mains  to  be  laid  on  a  number  of  streets 
for  the  Public  Utilities  Commission. 
(  hairman,     R.    W.    Karch. 

Hull.  Que. 

I  he  i  ity  Council  propose  to  lay  sew- 
ers on  a  number  of  streets.  Those  on 
Scott  and  Chateauguay  Streets  will  be 
laid  at  once  by  day  labor.  Engineer, 
J.    I'.   A.    Laforest. 

Melfort,  Sask. 

Ihe  Town  Council  propose  to  lay  con- 
crete sidewalks  on  the  main  thorough- 
fares, at  an  estimated  cost  of  $.'i.()00. 
Chairman  of  the  Works  Committee, 
councillor   Dawson. 

Montreal,  Que. 

The  time  for  receiving  tenders  on  the 
installation  of  a  pump  at  the  I'apineau 
.Avenue  station  has  been  extended  by  the 
(ity   Ciimuil   until  January   4tli. 

Ottawa,  Ont. 

The  City  Council  are  about  to  con- 
struct a  sewer  by  day  labor,  estimated  to 
cost  $42,"),()()().  Engineer,  E.  C.  Askwith. 
Consulting  E2ngineers,  K.  S.  and  VV.  S. 
Eea,  10  Cathcart  Street,  Montreal. 

The  proposed  paving  on  Kidcau  Street 
will  include  s,l((0  square  yards  of  asphalt 
and  ;i,00l)  stpiare  yards  of  wood  block. 
Tenders  will  be  called  in  the  spring. 
ICngineer.   I'".   C.  Askwith. 

Quebec,  Que. 

A  reixirt  has  been  submitted  to  the 
City  Council  by  Waterworks  Engineer 
T.  .-X.  J.  h'orester  on  the  the  construc- 
tion of  waterw-orks  and  drainage  serv- 
ices to  the  Quebec  .Abattoir.  Limoilou 
Ward.     Estimated  ca-^i    *-,>-..nno. 

Sherbrooke,  Que. 

The  City  Council  ha\e  authorized  the 
construction  of  a  watermain  on  Welling- 
ton Street,  estimated  to  cost  $4720. 
.Superintendent  of  the  Waterworks  De- 
p:irtment.   I'".  McKeon. 


Strathroy,  Ont. 

'J"he  Town  Council  will  submit  a  l>y- 
law  to  authorize  the  ci;nstruction  of  a 
watermain  and  electric  lines  to  the 
basket  factory.     Clerk,   E.   W.  Atkinson. 

Unionville,  Ont. 

The  Village  Council  have  had  plans 
prepared  for  the  construction  of  a  water- 
works system,  estimated  to  cost  $14,- 
000.  The  scheme  will  be  considered  by 
next  year's  Council.  Engineers,  James 
Loudon  &  Hertzberg,  7'.)  .Adelaide 
.Street   E.,  Toronto. 

Walkerville.  Ont. 

The  Town  C(»uncil  will  submit  a  by- 
law on  January  :ird  to  authorize  the  ex- 
penditure of  $21,000  on  the  construction 
of  pavements  on  a  number  of  streets. 
Clerk,   William    Murray. 

CONTRACTS  AWARDED 

Anderdon  Township,  Ont. 

Robert  Craig  and  K.  E.  Golden  have 
awarded  the  contract  for  the  construc- 
tion of  a  quantity  of  tile  drains  to  Walter 
I'.ipst.    Aniherstburg.  Ont. 

Railroads,  and  Bridges  Wharvei> 

Delaware,  Ont. 

Tenders  will  be  called  shortly  hy  tile 
Middlesex  County  Council  for  the  con- 
struction of  a  concrete  and  steel  bridge 
over  the  Thames  River.  Engineer. 
Charles  Talliot.  County  lUiiMinijs.  l.nn- 
don. 

London,  Ont. 

The  London  &  Port  Stanley  Railway 
I'oard  are  about  to  start  work  on  the 
construction  of  extensions  and  switches. 
Work  will  be  done  by  day  labor.  Man- 
ager, J.   Calaghan. 

New  Brunswick  Province. 

h\ing  K.  Todd.  President  of  the  St. 
John  &  Quebec  Railway.  Eredcricton. 
will  receive  tenders  until  noon.  Decem- 
ber :)Oth.  for  the  construction  and  equip- 
ment of  the  uncompleted  portions  of  the 
line.  Plans  and  specifications  at  office 
of  the  Company. 

CONTRACTS  AWARDED 

Middlesex  County,  Ont. 

The  contract  for  the  construction  of 
concrete  piers  and  abutments  for  the 
Delaware  Hridgc  to  be  built  over  the 
Thames  River  has  been  awarded  to  the 
Webster  Construction  C'ompany,  Hank 
of  Toronto   Building,   London,  at   $.">,544. 


Public  Buildings,  Churches 
and  Schools 

Beverley,  Aha. 

The  Town  Council  are  considering  the 
erection  of  a  Town  Hall.  .\  by-law  to 
authorize  the  work  may  he  submitted  to 
ilie  ratepayers.  Secretary.  H.  W.  Ornie- 
rod. 

Hamilton,  Ont. 

The  Hoard  of  Education  are  consid- 
ering   Ihe    erection    of    a    school    in    the 


north-east  section  of  the  City,  and  the 
enlafKemrnt  of  the  Kobert  Land  School. 
Secretary.  R.   IT  Foster,  City  Hall. 

Point  Du  Bois,  Man. 

The  City's  LiKht  and  Power  Depart- 
ment arc  preparing  plans  for  a  public 
school.     Work   will   start   in  the  sprinK. 

Brick  construction. 

St.  Catharines,  Ont. 

.All  work  required  in  connection  with 
the  school  which  is  beinft  built  for  the 
Public  School  Board  will  be  done  by 
the   general    contractor. 

St.  Celestin,  Que. 

Work  will  start  in  the  spring  on  the 
erection  of  a  hospital  for  the  Grey  Nuns 
of  St.   Celestin.      Brick   construction. 

Swansea,  Ont. 

Tenders  are  being  retei>>.<i  i.>  W  . 
Coates,  172  Windermere  .Avenue,  on  the 
installation  of  electric  wiring  and  fix- 
tures at  a  small  hall. 

Toronto.  Ont 

.A  Committee  appointed  by  Provincial 
Secretary  W.  J.  Hanna  have  recom- 
menced the  erection  of  a  Home  for 
T'ccble  Minded.  The  building  will  be  of 
the  Cottage  type  and  situated  near 
Toronto.     .Approximate  cost.  $.'0.ooo. 

Westboro,  Ont. 

The  Public  School  Board  ari  ..u.imk 
plans  i>rcpared  for  a  school  to  be  crcct- 
e<l  on  Broadway  .Avenije.  at  an  approxi- 
mate cost  of  $35,000.  .Architects.  Rich- 
ards &  .Ahra.  Booth  Building,  Ottawa. 

Wolf  Island,  Ont 

Power  &  Son.  .Architects.  Merchants 
Hank  C'hambers.  Kingston,  will  receive 
tenders  until  January  1st  for  the  erec- 
tion of  a  church  for  the  Congregation 
of  the  Sacred  Heart.  Plans  and  speci- 
fications with  the  .Architects. 

CONTRACTS  AWARDED 

Moncton,  N.  B. 

The  contract  for  painting  required  at 
the  City  Hall  and  market  building  now 
in  course  of  erection  has  been  awarded 
to  .Allan  McDonald.  70  Downing  Street, 
and  the  electrical  work  to  .A.  H.  Helli- 
veau.     Plastering  by  day  labor. 

Montreal,  Que. 

In  connection  with  the  presbytery  in 
course  of  erection  for  the  Trustees  of 
St .  Pierre  C'laver  Church.  Delorimier 
.Avenue,  the  contract  for  wall  furring, 
partions.  etc..  has  been  let  to  the  Mon- 
treal Terra  Cotta  Company,  Ltd..  48  St. 
Sacrament  Street.  Painting  by  the 
gencrar  contractor. 

The  Protestant  Board  of  School  Com- 
missioners. Belmont  Street,  have  let  the 
contract  for  the  supply  of  seats  and 
desks  for  the  Hamilton  Street  School  to 
W.  F.  Vilas.  Cowansville.  Que.  Heat- 
ing will  he  done  by  the  general  con- 
tractor. ' 

Port  Hope.  Ont. 

The  contract  for  heating  and  plunibint; 
required   at    the   new   hospital   has   been 
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awarded  to  Millward  &  Company,  Port 
Hope.  The  elevator  will  be  installed 
by  the  Otis  Fenson  Elevator  Company, 
Hamilton,  and  the  call  system  by  Signal 
Systems  Company,  Stevenson  Building, 
Toronto.  Painting  by  the  general  con- 
tractor. 

Saanich,   B.C. 

Tile  general  contract  for  the  erection 
of  an  addition  to  the  Municipal  Hall 
has  been  awarded  to  Arthur  Stewart,  care 
of  Hector  S.  Cooper,  Municipal  Hall, 
Royal  Oak.     .\mount  of  contract,  $4,900. 

Yarmouth,  N.  S. 

Tlie  contract  for  alterations  and  addi- 
tions to  the  Post  Office  fittings  has  been 
let  by  the  Department  of  Public  Works, 
Ottawa,  to  Thomson  &  Theakston,  110 
Hollis  Street,  Halifax,  N.  S. 


Business  Buildings  and  Indus- 
trial Plants 

Arner,  Ont. 

Hugh  Low  is  considering  the  erec- 
tion of  fireproof  barns.  Estimated  cost. 
$:!,000. 

Brantford,  Ont. 

The  Lake  Erie  &  Northern  Railway 
Company  are  having  plans  prepared  for 
a  station  to  be  erected  at  Coll)orne  and 
Water  Streets.  District  Engineer,  J.  S. 
Williams,  88  West  Mill  Street. 

Cap  Madeleine,  Que. 

The  Union  Bag  &  Paper  Company. 
New  York  City,  are  considering  the 
erection  of  a  print  and  sulphide  mill  and 
oilier  buildings.  The  company  have  op- 
tions  on   some   machinery. 

Colchester  North  Township,  Ont. 

Thomas  Batten.  Maiden  Road,  Essex, 
Ont.,  is  considering  the  erection  of  fire- 
proof barns  to  replace  those  recently 
destroyed.     Approximate  cost,  $3,500. 

Hamilton,  Ont. 

The  Monarch  Machine  Tool  Company 
are  about  to  occupy  the  factory  at 
Young  and  Ferguson  Streets,  and  will 
make  alterations  to  the  building. 

Tenders  are  being  received  on 
the  plumljing  and  heating  required  at 
the  addition  now  being  erected  at  the 
factory  of  the  Tallman  Brass  Company, 
Wilson  Street.  General  contractor,  VV. 
H.  Cooper,  Clyde  Building. 

Hensall,  Ont. 

W.  Rcnnie  &  Company,  Ltd.,  i:i0  Ade- 
laide Street  E..  Toronto,  contemplate 
the  erection  of  an  addition  to  their 
warehouse.  Work  will  not  start  until 
the  spring.     Approximate  cost,   $4,000. 

London,  Ont. 

The  Tuckett  Cigar  Factory  has  been 
leased  by  the  City  Council  to  the  mil- 
itary autliorities  and  will  be  converted 
l)y  them  into  quarters  for  soldiers.  Work 
will  include  partitions,  heating  arrange- 
ments and  interior  fittings.  Particulars 
from   Major  Bishop.   Headquarters  Staff. 

Mafeking,  Ont. 

Mutchenbacker  Bros.,  have  decided  to 
rebuild  their  lumber  mill,  at  an  estimated 
cost  of  $20,000.  Work  will  start  in  the 
spring. 

Morrisbank.  Ont. 

David  Miller,  Wroxeter,  Ont.,  is  con- 
sidering the  erection  of  barns  to  cost 
about   $.1,000.      Fireproof   construction. 


OrilUa.  Ont. 

Work  has  been  started  on  the  erec- 
tion of  an  addition  to  the  factory  of  the 
National  Hardware  Company,  95  Barrie 
Road  W.  Estimated  cost,  $20,000.  Con- 
struction is  supervised  by  Boyd  Saund- 
ers. 

Peterborough,  Ont. 

A  by-law  will  be  submitted  on  January 
:jrd  to  authorize  a  loan  to  James  Ellis 
and  Bruce  Quinn,  3  Hunter  Street  E.. 
for  the  rebuilding  of  their  factory,  whicli 
was  recently  destroyed  by  fire. 

Port  Elgin.  Ont. 

John  Coulter  intends  to  build  a  garage 
in  the  spring.  Prices  on  the  work  are 
now  being  received. 

Quebec,  Que. 

The  Eastern  Canada  Steel  Company 
liave  started  work  on  repairing  the  roof 
of  their  premises.  Manager,  L.  H. 
Gaudry.  The  damaged  machinery  has 
been  replaced. 

Rossburn  Man. 

It  is  expected  that  the  Rossburn  Mill- 
ing Company,  recently  incorporated,  will 
start  work  shortly  on  the  erection  of  a 
flour  mill.  Construction  will  be  in 
charge  of  D.   Pradninch. 

St.  Catharines,  Ont. 

The  premises  in  course  of  erection 
for  the  Chemical  Refinery  Company  are 
being  built  by  lay  lal)or.  Material  pur- 
chased. 

St.  Thomas,  Ont. 

The  Waliash  Railway  Company,  St. 
Louis,  Mo.,  propose  to  enlarge  their 
roundhouse  and  repair  shop  and  to  ex- 
tend their  yard  trackage.  They  also 
contemplate  the  purchase  of  one  large 
steam  derrick  and  the  laying  of  100- 
pound  rails  between  Windsor  and  Buf- 
falo. Purchasing  Agent.  T.  J.  Frier.  St. 
Louis,  Mo. 

Strathroy,  Ont. 

The  Hospital  Board  are  considering 
the  construction  of  permanent  founda- 
tions under  their  barns  and  the  laying  of 
new  floorings.  President,  L.  H.  Dam- 
pier. 

Tilbury,  Ont. 

H.  Lewis  is  preparing  plans  for  a  busi- 
ness lilock  to  be  erected  on  Queen  Street 
for  Forbes  Bros.  Fireproof  and  brick 
construction.     Estimated  cost.  $8,500. 

The  business  block  in  course  of  erec- 
tion on  Queen  Street  for  Forbes  Bros., 
is  being  built  by  day  labor. 

Toronto,  Ont. 

The  Toronto  Plaster  Company,  10G2 
King  Street  W.,  are  about  to  start  work 
on  the  erection  of  a  warehouse  at  Queen 
Street  and  the  Don  Esplanade.  Frame 
and  galvanized  iron  construction.  Esti- 
mated cost,  $3,000. 

Victoria,  B.  C. 

The  Dominion  Construction  Company. 
509  Richards  Street,  are  receiving  tend- 
ers on  the  supply  of  lumber,  sand,  gravel, 
cement  and  common  brick,  required  in 
the  erection  of  a  warehouse  for  the  Im- 
perial Oil  Company,  Ltd..  404  .\bbott 
Street. 

Wakaw,  Sask. 

Tlie  Golden  West  Milling  Company. 
Connaught  Block.  Saskatoon,  will  start 
work  immediately  on  the  erection  of  a 
flour  mill.  The  Company  propose  to 
))uild  a  nuuilirr  of  mills  in  the  Province. 

Welland,  Ont. 

J.  R.  Sidey  is  receiving  tenders  on  al- 


terations to  a  business  block  on  East 
Main  Street.  Tenderers  must  submit 
competitive  plans. 

CONTRACTS  AWARDED 

Guelph,  Ont. 

The  following  contracts  have  been  let 
for  the  erection  of  an  addition  to  the 
packing  house  owned  l)y  Charles  W. 
Barber.  Elizabeth  Street; — masonry. 
Richard  Hewer,  clo  the  .\rchitects. 
Tanner  &  Tanner,  McLean  Building, 
carpentry,  Beattie  &  Eaton;  roofing,  .S. 
&  G.  Penfold,  Macdonell  Street;  paint- 
ing, R.  H.  Barber  &  Sons,  85  Norfolk 
Street;  heating,  I-".  Smith.  Quebec  Street. 
The  .Architects  will  purchase  equipment, 
including  hog  track  switches,  hangers, 
etc. 

Kingston,  Ont. 

Work  has  been  started  on  alterati.)ns 
to  a  building  owned  by  Susman  & 
Cohen.  Ontario  Street.  The  carpentry 
contract  has  been  let  to  W.  J.  Gales,  214 
Alfred  Street,  and  the  heating  and 
plumbing  to  Lemmon  &  Sons,  Welling- 
ton Street. 

London,  Ont. 

The  general  contract  for  the  erection 
of  a  process  building  in  the  Fair  Grounds 
for  the  City  Council  has  been  awarded 
to  R.  Wilson  &  Son,  5  St.  George  Street. 
The  Council  will  lay  concrete  founda- 
tions by  day  labor.  Approximate  cosl. 
$3,700. 

Montreal  Que. 

Robertson  Bros.,  10  Chestnut  Street, 
have  commenced  the  erection  of  a  ware- 
house on  Felix  Street  for  the  Montreal 
Electric  ompany.  425  St.  James  Street. 
Brick  construction,  concrete  founda- 
tion, felt  and  gravel  roofing.  Estnriated 
cost,  $5,750. 

Quebec,  Que. 

The  contract  for  roofing  required  at 
the  club  house  in  course  of  ereclioii  for 
the  Quebec  Curling  Club  has  been  let 
to  N.  Barbeau.  Bridge  Street.  Plaster- 
ing by  the  general  contractors. 

Regina,  Sask. 

The  contract  for  painting  in  connec- 
tion with  the  oflice  and  warehouse  which 
is  being  l)uilt  for  the  Robert  Simpson 
Company.  Queen  and  Yonge  Streets,  To- 
ronto, has  l)een  awarded  to  W.  R.  Tal- 
bot, 21st  Avenue  and  Angus  Street,  and 
the  electrical  work  to  the  Northwestern 
Electric  Limited,  107  Kerr  Block.  Plaster- 
ing by  the  general  contractors. 

Sherbrooke,  Que. 

The  contract  for  heating  in  connec- 
tion with  the  addition  to  the  market 
1)uilding  on  King  Street  has  been 
awarded   by   the    City   Council    to    .\.    R. 

Wilson,  4  Frontenac  Street. 

S.  Thomas,  Ont. 

The  contract  for  electrical  work  re- 
quired at  the  office  building  which  has 
been  erected  for  the  Huron  &  Erie  Loan 
Company,  33fi  Talbot  Street,  has  been 
awarded  to  C.  W.  Howkins,  283  Talbot 
Street,  and  the  painting  to  Charles 
Schultz.  711  Talbot  Street. 

Toronto,  Ont. 

The  Board  of  Control  have  awarded 
the  general  contract  for  the  erection  of 
a  public  lavatory  on  Keele  Street  to  the 
Britnell  Contracting  Company,  1200 
Yonge  Street.  Brick  and  tile  construc- 
tion. 

Westport,  Ont. 

H.  C.  McEwen  has  let  the  general  con- 
tract  for    rebuilding   his    store    to    M.   J. 


D<.'ccml)cr   2:i. 


(»!.' 


THIi     CONTRACT     RECORD 


43 


Spcalc.  Work  will  start  early  in  the 
.spring.  I'rame  construction,  nictallic 
tsheating.    Approximate  cost,  $H,()()(). 

Windsor,  Ont. 

Work  lias  been  started  on  the  erection 
of  a  l)ank  Imilding  on  Oucllette  Avenue 
for  the  Merchants  Bank  of  C,'ana<la.  The 
contract  for  supi>ly  of  stone  has  been  let 
to  the  Ritchie  Cut  Stone  (oniiJany,  lUl 
Grant  Avenue,  Hamilton,  Other  sub- 
contracts not  yet  awarded. 

In  connection  with  the  remodelling 
of  business  premises  on  McDougall 
Street  for  the  Windsor  Ice  &  Coal  Coni- 
])any,  the  contract  for  the  installation  of 
auxilliary  and  ammonia  compressors 
has  been  let  to  the  Canadian  Ice  Machine 
C'onipany,  Ha  Chestnut  Street,  Toronto, 
and  the  contract  for  cork  insulation  to 
C.  I".   I'ine,  Detroit. 

Residences 

Beauceville,  Que. 

Israel  Huard  has  commenced  the  erec- 
tion of  two  residences  to  replace  those 
recently  destroyed  by  fire. 

East  Bruce  Township,  Ont. 

Work  has  been  started  by  Hector  Mc- 
Kinnon,  Concession  4,  Kincardine,  Ont., 
on  the  erection  of  a  residence.  I'Vame 
and  white  brick  construction,  concrete 
foundation,  shingle  roofing.  ICstimated 
cots,  $:!,00(). 

Exeter,   Ont. 

W.  C.  Suell  proposes  to  erect  a  resi- 
dence at  an  approximate  cost  of  .l;4,()0(l. 
and  will  call  for  tenders  at  an  early  dale. 
Concrete   and   brick   construction. 

Hamilton,  Ont. 

rians  are  l)cing  prepared  for  a  resid- 
ence to  be  erected  on  Aberdeen  Avenue 
for  A.  W.  Goodes,  Superintendent  of 
the  Provincial  Hydro  Station,  Dundas. 
l')ri<;k  construction,  shingle  rooling.  Ap- 
proximate cost,  .$4,000.  Architects,  Os- 
l)orn  &  Ellis,  Lumsdeu  Building.  Tor- 
onto. 

London,  Ont. 

T.  Wilkey,  525  Ontario  Street,  has 
commenced  the  erection  of  a  residence, 
estimated  to  cost  $3,200.  Red  pressed 
brick  construction,  concrete  foundatU)n, 
shingle  rooling. 

Montreal,  Que. 

Work  has  been  started  by  lulmoiul 
Gravel,  58  Fabre  Street,  on  the  erection 
of  two  flats  on  St.  Clair  Avenue.  Sub- 
contracts will  be  let  for  some  trades. 
Brick  veneer  construction,  concrete 
foundation,  felt  and  gravel  roofing,  .^p- 
prt)ximate  cost,  $4,000. 

Thomas  Lamb,  513  Aryle  Avenue,  will 
shortly  start  work  on  the  erection  of  tw( 
flats  on  Marchpiont  .\venue.  Estimated 
cost,  $12,000. 

Montreal  West,  Que. 

J.  J.  Kirkpatrick,  37  I'enwick  .\venuc. 
is  about  to  start  work  on  the  erection 
of  a  residence  on  C-ampbell  Avenue. 
l':stiiiuited  cost,  $4,500. 

Mount  Bridges,  Ont. 

riie  erection  of  a'  residence  is  con- 
templated by  C.  \V.  Dingnian.  c|o  B.  W. 
I'islur.     Estimated  cost.  $3,000. 

Niagara  Falls,  Ont. 

K.  J.  JolKy  iS;  Cmupany.  Stanley 
Street,  have  commenced  the  erection  of 
a   resilience   on   Victoria   .Vvenue.      Brick 

cMiistniclioii.      .\proximate  cos-t.  $3,000. 


;\.    Smith.   South    End  I'ost   Ollicc,   is 

liuilding   a   residence   on  McRac    Street, 

estimated  to  co.st  $.},00().  Contracts  will 

I>e  let  for  plumbing  and  electrical  work. 
I'lanic    i-onstruction. 

Ottawa,  Ont. 

W.  C.   Leech,   140  Spadinu  Street,  has 
started  work  on  the  erection  of  a  resid 
ence  on  Irving  Street,  estimated  to  cost 
$4,000.     Brick  veneer  construction,  stone 
foundation,  shingle  roofing. 

Sydney,  N.S. 

The  Dojninion  Coal  Company,  Glace 
Bay  Street,  are  having  plans  prepared 
for  a  residence  to  be  built  on  Kings 
Road. 

Toronto,  Ont. 

I'laus  have  been  prepared  for  a  pair 
of  residences  to  be  built  on  I'ark  .Ave- 
nue for  C.  H.  Barnctt,  00  Gloucester 
Street.  Brick  construction,  shingle,  felt 
and  gravel  roofing.  Estimated  cost, 
$5,000.  Architect,  C.  F.  Wagner,  18  To- 
ronto  Street. 

T.  W.  Robinson,  11  Evelyn  Crescent, 
has  commenced  the  erection  of  a  resi- 
dence on  Woodside  Street,  estimated  to 
cost  $4,000.  Smaller  trades  will  be  let. 
Brick  construction,  concrete  foundation. 
Work  has  been  started  by  Lankin 
Bros.,  14  Furniss  Avenue,  on  the  erec- 
tion of  a  pair  of  residences  at  00-02  Fifth 
.•\ venue.  Smaller  trades  will  he  let. 
I'"rame  and  brick  construction,  felt  and 
gravel  roofing.  Estimated  cost,  $4,0()0. 
W.  Humphrey,  8.')  Wellesley  Street,  is 
building  a  pair  of  residences  at  57-5!t 
Kent  Koad.  estimated  to  cost  $3,000. 
Brick  construction,  shingle  rooling. 
Smaller  trades  will  be  let. 

H.  A.  Johnston,  63  Xormany  Boule- 
vard, is  about  to  build  a  residence,  esti- 
mated to  cost  $3,000.  Brick  construc- 
tion, shingle  roofing. 

H.  A.  Johnston.  03  Xormany  Boule- 
vard, has  deci<led  to  build  two  residences 
on  Normany  Boulevard,  to  cost  about 
$3,000  each.  Brick  construction,  shingle 
roofing.     Work  will  start  shortly. 

W.  Williams,  33  Cloverdale  Road,  has 
commenced  the  erection  of  a  residence 
on  Duflfcrin  Street.  Brick  construction, 
shingle  roofing.  Approximate  cost. 
$3,000. 

Work  has  l)cen  started  by  H.  Lucas. 
IKS  Eelstead  Avenue,  on  the  erection  of 
a  pair  of  residences,  estimated  to  cost 
$4,000.  Smaller  trades  will  he  let.  Brick 
construction,  shingle  roofing. 

W.  A.  Scott,  125  Mutual  Street,  has 
commenced  the  erection  of  two  resid- 
ences on  Beech  .-Xvenue.  Smaller  trades 
will  be  let.  Brick  construction,  shingle 
roofing.     Estimated  cost,  $3,.'>00  each. 

Work  has  been  started  by  William 
Hughes,  59  .\mroth  Avenue,  on  the 
erection  of  two  pairs  of  residences,  esti- 
mated to  cost  $7,000.  Brick  construction, 
shingle,  felt  and  gravel  roofing.  Smaller 
trades  will  be  let. 

Work  has  been  started  by  Robertson 
&  Wills.  43  Berwick  Avenue,  on  the  elec- 
tion of  a  residence  at  103  Garden  .Aveiiue. 
Brick  construction,  stone  foundation, 
shinle  roofing.  Smaller  trades  wilt  be 
let.     Estimated  cost,  $3,000. 

Ilayward  &  Whiterorn.  0  Hallam 
Avenue,  have  commenced  the  erection 
of  a  residence  at  19  Lauder  .\ venue,  esti- 
mated to  cost  $4,.500.  Tenders  are  now 
bein  received  for  heating  and  plumbing. 
Brick  construction,  stone  foundation, 
shingle  roofing. 


John  1'.  Lever,  Vi  Roscniount  A\cnuc. 
will  shortly  commence  the  erection  of  a 
residence  on  St.  Clair  Avenue,  estimated 
to  cost  $3,000.  Tenders  are  now  heitiK 
received  for  excavation.  Brick  conslnic- 
tirm,  shingle  rotifing. 

CONTRACTS    AWARDED 

Hamilton,  Ont. 

The  following  contracts  have  been  lei 
in  connection  with  the  residence  which 
is  being  built  for  K.  Kirkpatrick,  I3.'i 
Herkimer  Street: — carpentry,  J.  K.  Ire- 
land, 101  Hess  Street;  plastering,  Charles 
Chewtcr,  273  East  Avenue  V\'.;  paintinK. 
James  Ingram,  m  24th  Street. 

Montreal,  Que. 

The  general  contract  for  alterations  to 
a  store  at  59  Park  /Xvenuc  for  Burton 
Dixon,  83  Craig  Street  W.,  has  l>ccn 
awarded  to  Angtin's  Ltd.,  6S  Victoria 
Street,  and  electrical  work  to  the  Elec- 
trical Repair  &  Contracting  Company. 
Ltd.,  317  Craig  Street  W.  Tenders  arc 
being  received  for  roofing  and  mill  work. 

The  contract  for  roofing,  heating  and 
plumbing  in  connection  with  the  Hats  in 
course  of  erection  for  Z.  Corbeil  & 
I'Vere,  3  Desjardins  .\venue,  has  been  let 
to  J.  Belisic  &  Frere.  (JOHc  Papmca.i 
.Kvenuc.  Carpentry  by  general  con- 
tractor. 

In  connection  with  the  residcn.:e 
which  is  being  built  on  Durocher  Strcrt 
for  Victor  Guertin.  31  Sherbrookc  Street 
VV.,  the  contract  for  plastering  has  been 
let  to  H.   Pepin,  2  Gauthier  Street. 

Niagara  Palls,  Ont. 

Hiiniphnes  &  Clemens  have  coni- 
menced  the  erection  of  a  residence  on 
South  Street  for  .■\.  M.  Etkins.  01  Am- 
oury  Avenue.  Frame  and  brick  con- 
struction. Estimated  cost.  $3,100.  Con- 
tracts will  be  let  for  plumbing,  heating 
and  electrical  work. 

In  connection  with  the  bungalow 
which  is  being  built  on  McRae  Street  by 
William  Henry.  Second  Street,  the 
plumbing  has  been  let  to  William  Craw- 
ford. Buckley  .Avenue,  and  the  electrical 
work  to  the  Carter  Electiic  C"ompany, 
Erie  .\venue. 

Work  has  been  started  on  the  erection 
of  a  residence  for  Rev.  O.  C.  Gray,  .T14 
Victoria  .\venue.  The  general  contract 
has  been  awarded  to  W.  Henry,  Second 
Street,  the  plumbing  to  William  Craw- 
ford, Buckley  .'\venue.  and  the  electri- 
cal work  to  the  Carter  Electric  Com 
pany,  Erie  Avenue.  Brick  veneer  and 
shingle  construction.  Estimate<l  cosi. 
$3,5()0. 

Ottawa.  Ont. 

The  Oakland  Land  Company.  Sparks 
Street,  have  commenced  the  erection  oi 
a  residence  on  Sparks  Street.  The  con- 
tract for  masonry  has  been  let  to  F. 
Dougherty.  Ottawa  South,  the  plastering 
to  James  Bowman,  239  Florence  Slreci. 
painting  to  Ritchie  &  Nunn.  Sunnysidc 
.\venue,  heating  to  the  Pease  Foundry 
Company,  Lyon  Street,  and  plumbing  to 
Gcrvin   &   Lilllco,    Bank   Street. 

In  connection  with  the  residence  be- 
ing guilt  on  Ossington  Street  by  W.  11. 
Lee.  Billings  Bridge,  (Ottawa,  the  con- 
tract for  plumbing  has  been  awarded  to 
Gtrvin  &  Lillico,  Bank  Street,  and  the 
electrical  work  to  Dominion  Electric 
^^>mpany,   344    Sparks   .Street. 

Peterborough,  Ont. 

The  contract  for  electrical  work  re- 
quired  at    the   residence   which    is   being 
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built  at  Honiewood  and  Belmont  Streets 
for  A.  W.  Cressman,  212  Brock  Street, 
has  been  let  to  Alexander  &  Miller, 
George  Street. 

Quebec,  Que. 

In  connection  with  the  erection  of  a 
reticence  on  St.  Gabriel  Street  foi  [..  K. 
l^iemer.s  407  St.  John  Street,  the  c(.m- 
tract  for  roofing,  heating,  plumbing  and 
electrical  work  has  been  ien  to  1'.  Par- 
adis,  236  D'Aguillon  .Street,  and  the 
painting  to  Pelchat  &  Aubin,  12  Bayard 
Street.  Plastering  by  the  general  con- 
tractor. 

The  contract  for  roofing  in  connec- 
tion with  the  residence  which  is  being 
built  on  Eighth  Street  by  VV.  Bouchard, 
J 8  Second  Avenue,  Limoilou,  has  been 
awarded  to  \.  Barbeau.  Bridge  Street. 
Sub-contracts  will  also  l)e  let  for  brick 
work  and  plastering. 

In  connection  with  the  residence 
which  is  being  erected  on  Cartier  Avenue 
by  Chrysante  Jobin,  198  LockwcU 
Street,  the  contract  for  roofing,  heating, 
plumbing  and  electrical  work  has  been 
let  to  P.  Paradis,  2:it)  DWguillon  Street, 
and  the  painting  to  Pelchat  &  Aubin. 
182  Bayard  .Street.  Masonry,  carpentry 
and  plastering  by  owner. 

J.  B.  Verret  &  Son.  184  Third  -Vvenuc. 
have  commenced  the  erection  of  a  re- 
sidence on  Begin  Avenue  for  G.  Lam- 
bert. 296  Cyrille  Street.  Brick  con- 
struction, stone  foundation,  felt  and 
gravel  roofing.    Approximate  cost,  $7,000. 

Toronto.  Ont. 

In  connection  with  the  residences  in 
ccnirse  of  erection  at  Queen  Street  and 
Neville  Park  Boulevard  for  C.  R.  Munro, 
15  Toronto  Street,  the  contract  for 
plumbing  has  been  let  to  E.  E.  Restall, 
90  Scarboro  Road,  the  heating  to  Balmy 
Beach  Hardware  Company,  2252  Queen 
Street  E.,  and  the  painting  to  H.  Blum- 
son,   90   Willow   Avenue. 

Power   Plants,   Electricity  and 
Telephones 

Bagotville,  Que. 

.'\  by-law  to  authorize  the  construction 
of  an  electric  lighting  system  at  an  ap- 
proximate cost  of  .$7,000  will  be  sub- 
mitted to  the  ratepayers  on  December 
27th.     Village   Secretary,   A.    Potvin. 

Grand  'Mere,  Que. 

Louis  Bcrube,  Secretary  to  the  Town 
Council,  will  receive  tenders  until  4  p. 
m.,  January  5th,  for  the  supply  of  elec- 
trical equipment,  including  one  500  h.p. 
turbine,  one  generator  with  exciters,  si.x 
transformers,  two  switchboards  and 
wiring.       Plans,  etc..  with  Secretary. 

Gravenhurst,  Ont. 

The  Town  Council  will  submit  a  by- 
law at  the  January  elections  to  authorize 
changes  to  the  street  lighting  system. 
Clerk,  W.  H.  Butterworth.  .Approxi- 
mate cost,  $3,500. 

Komoka,  Ont. 

The  Lobo  Township  Council  w'ill  sub- 
mit a  by-law  to  the  ratepayers  on  Janu- 
ary 3rd  to  authorize  the  borrowing  of 
$4,000  for  the  construction  of  a  hydro 
electric  system.  Clerk.  E.  R.  Barclay. 
Poplar  Hill.  Ont. 

Lobo  Township,  Ont. 

Plans  are  being  prepared  for  the  in- 
stallation of  a  hydro  power  distribution 
sys'tem  for  the  Township  Council.  A 
by-law  to  authorie  the  construction  will 
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be  voted  on  shortly.     Approximate  cost, 
$7,000.     Clerk,   E.   R.   Barclay,   Komoka. 

Melford,  Sask. 

The  Town  Council  propose  to  pur- 
chase one  240  h.p.  oil  engine  for  the 
electric  light  station.  Particualrs  from 
Councillor  Mansell. 

Sherbrooke,  Que. 

The  City  Council  will  shortly  call  for 
tenders  on  general  repairs  and  improve- 
ments to  the  power  plant.  Plans  are 
also  being  prepared  for  renewal  of  the 
transmission  lines.  Consulting  Engineer 
M.  A.  Sammett.  301  McGill  Building, 
Montreal. 

Springfield,  Ont. 

-V  by-law  will  be  submitted  by  the 
Town  Council  on  December  9th  to  pro- 
vide for  the  installation  of  an  electric 
plant  at  an  approximate  cost  of  $5,000. 
>.  lerk.    J.    .S.    Lucas. 

Watford,  Ont. 

The  Town  Council  will  have  plans 
prepared  immediately  for  the  construc- 
tion of  a  hydro  system,  and  will  sub- 
mit a  by-law  to  the  ratepayers  in  Janu- 
ary. Clerk,  W.  S,  Fuller.  Estimated 
cost.   $10,fl00. 

Windsor,  Ont. 

.\  by-law  has  been  passed  authorizing 
the  construction  of  extensions  to  the 
hydro  electric  system  at  an  approximate 
cost  of  $50,000.  Material  will  be  pur- 
chased by  Superintendent  O.  M.  Perry. 


Fires 

Aylmer,  Que. 

I'ire  has  destroyed  the  premises  owned 
by  George  Pellatt,  Main  Street.  Loss 
$3,500.     Owner  will  rebuild. 

Bluevale,  Ont. 

l'"ire  has  destroyed  the  barn  owned 
by   David  Miller. 

Brockville,  Ont. 

Fire  has  totally  destroyed  a  barn 
owned   by   A.   Harper.   Ormond   Street. 

Buckhorn,  Ont. 

W.  N.  Blewitt's  saw  and  planing  mill 
has  been  entirely  destroyed  by  fire. 
Loss,  $4,000,  partially  covered  by  insur- 
ance. 

Cocagne  River,  N.  B. 

The  residence  of  .'\.  A.  Goguen  has 
been  totally  destroyed  by  fire.  Loss, 
about  $2,000,  partly  covered  by  insur- 
ance. 

Collingwood,  Ont. 

The  residence  on  St.  Peter  Street, 
owned  by  Robert  Wetherup,  has  been 
totally  destroyed  by  fire.  Loss  partly 
insured. 

Derby,  N.B. 

Fire  has  entirely  destroyed  a  barn 
owned  by   William   Bell. 

Fairbank,  Ont. 

l'"ire  has  destroyed  the  residences 
owned  by  Mrs.  H.  Munn,  104  Seneca 
.A.venue,  and  J.  Snow.  102  Seneca  Ave- 
nue.      Loss.  $2,600.  partly  insured. 

Halifax,  N.S. 

F'ire  has  destroyed  the  business  prem- 
ises at  Granville  and  Sackville  Streets, 
owned  by  Albert  P.  Downey.  244  Robie 
Street.  Loss.  .$6,000.  covered  by  insur- 
ance. 

Kincardine,  Ont. 

The  residence  of  E.  .  Barton.  Durham 
Street,  has  been  destroyed  by  fire.     I^oss, 
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$2,500.      Owner    is    considering    rebuild- 
ing. 

Latuque,  Que. 

Fire  has  destroyed  the  residence  of 
Welley  Grenon.  Loss  is  covered  by  in- 
surance. 

London,  Ont. 

The  premises  of  Johnston  &  Murray. 
198  Dundas  Street,  have  been  badly  dam- 
aged by  fire.  Loss  on  building  and  con- 
tents, $5,000,  covered  by  insurance. 

Lunenburg,  N.S. 

The  foundry  owned  by  Leonard  G. 
Holder  has  been  completely  destroyed 
by   fire. 

Mitchell,  Ont. 

Fire  has  destroyed  the  barns  owned 
by  Thomas  Bannon.  Tenth  Line.  Logan. 

.\  business  block  on  Main  Street,  own- 
ed by  Dr.  Burritt.  has  been  destroyed 
by   fire.     Owner  will   rebuild  at  once. 

Ottawa,  Ont. 

The  engraving  plant  of  the  Pritchard 
&  -Andrews  Engraving  Company,  269 
Sparks  Street,  has  been  damaged  by 
lire  to  the  extent  of  about  $3,000.  Loss 
is  covered  by  insurance. 

St.  Boniface,  Man. 

lire  has  totally  destroyed  a  business 
block  at  Provencher  and  Tache  Streets, 
owned  by  L.  J.  Collins,  grocer.  Loss  on 
building.  $10,000,  partially  insured. 


Miscellaneous 

Kingston,  Ont. 

The  Kingston  Construction  Company, 
Brock  Street,  are  in  the  market  for  the 
following  supplies: — cement,  steel,  metal 
sash,  frosted  plate  glass,  water  tower. 

J.  M.  Caines,  contractor.  Albion  Hotel, 
desires  to  receive  prices  and  other  in- 
formation with  references  to  galvanized 
siding  and  roofing,  horse  box  mangers, 
windows,  felt  or  paper  roofing. 

Niagara  Falls,  Ont. 

J.  E.  Gardner,  10  Morrison  Street,  con- 
templates the  purchase  of  one  internal 
combustion  engine.  50  h.p.  or  higher,  for 
the  operation  of  a  hardwood  sawmill. 

Petrolia,  Ont. 

J.  D.  .\oblc.  Blind  Line,  intends  to  re- 
build his  pumping  rigs,  which  were  re- 
cently destroyed  by   fire. 

Unionville,  Ont. 

H.  H,  Powers,  is  in  the  market  for 
one  40-foot  derrick,  with  or  without 
power,  and  one  four  to  six  bourse  power 
gasoline  engine. 

Winnipeg,  Man. 

Tenders  will  be  received  until  noon. 
December  29th,  by  S.  H.  Reynolds. 
Chairman  of  the  Greater  Winnipeg 
Water  District,  901  Boyd  Building,  on 
the  supply  of  twenty  automatic  air  dump 
cars  and  one  steam-operated  dragline  ex- 
cavator. Plans  and  specifications  at 
office   of  the   District. 

Tenders  will  be  received  until  noon. 
December  27th,  by  the  Commissioners 
of  Greater  Winnipeg  Water  District,  901 
Boyd  Building,  for  the  supply  of  six  two- 
way  dump  cars.  Specifications  at  office 
of  the  District. 

CONTRACTS  AWARDED 

Sarnia  Township,  Ont. 

Charles  Foster,  Milner  Farm.  I^on- 
don  Road.  Mandamin.  Ont..  has  let  the 
contract  for  drilling  oil  wells  to  David 
Wright  and  William  Bedal. 
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Is  it  Sound  Business  to  Gondemn  Our  $50,000 
Report  Without  Reading? 

G0MPARATIV1':LY  UttU-  Hj^ht  has  l)ocn  thrown 
on  the  Tontnto  Hydro  by-law  and  its  relation 
to  the  Harris-Gaby-Cousins  report  during  the 
past  week.  Sir  Adam  Beck  in  his  recent  ad- 
dress to  the  Toronto  Board  of  Trade  gave  a  very  in- 
teresting outhne  of  the  work  of  his  Commission  but 
did  not  discuss  any  details  of  the  proposed  Hydro 
radial  entrance  into  Toronto.  He  tactfully  avoided 
any  reference  to  the  other  transportation  scheme  at 
present  before  the  city  council  and,  indeed,  one  might 
almost  suppose  that  the  Semi-Rapid  Transit  Report 
had  not  been  brought  to  Sir  Adam's  attention. 

While  omitting  any  discussion  of  the  fact  that  the 


Hydrtj  by-law  and  the  Harris-* ial)y-*_iiiiMii>  icimjiI 
cover  practically  the  same  ground  and  provide  two 
terminals  in  the  centre  of  Toronto  where  only  one  is 
needed.  Sir  .'Kdam  did.  however,  recognize  the  Con- 
tract Record's  other  contention  that  the  electors  would, 
on  January  1,  be  voting  on  a  question  they  know  prac- 
tically nothing  about.  However,  his  solution  is  easy — 
"Trust  your  Hydro  Commission."  He  asks  us  to  be- 
lieve that  this  Commission  could  not  and  would  not 
dream  of  doing  anything  that  could  turn  out  to  be  an 
error  of  judgment.  "If  we  do,"  he  adds,  "you  have 
your  remedy — turn  us  out  of  i)owcr."  This  is  a  fine 
argument  for  a  politician,  but  useless  to  a  business 
man.  If  Toronto  votes  $4,200,000  for  Hydro  radials, 
and  they  turn  out  to  be  something  different  from  what 
we  need,  what  satisfaction  or  remedy  will  it  be  to  de- 
pose Sir  Adam  or  his  colleagues? 

Sir  Adam's  advice  regarding  this  by-law  is  surely 
most  unbusinesslike.  He  says  "Trust  us";  "We  have 
never  yet  made  a  mistake  (according  to  our  own  judg- 
ment)"; "This  scheme  has  been  worked  out  by  Hydro 
engineers  and  must  be  right" ;  "If  it  does  not  work  out 
right,  just  turn  us  out  of  office  (after  we've  spent  your 
$4,200,000  and  caused  your  $50,000  report  to  be 
shelved)." 

Neither  Sir  Adam  nor  anyone  else  has  added  one 
little  ray  of  daylight.  The  situation  has  not  been  im- 
])rt)ved  or  changed  f)ne  iota.  There  are  still  two  con- 
flicting schemes  under  consideration,  the  adoption  of 
either  of  which  in  its  entirety  nullifies  the  other. 
Superior  engineering  skill  cannot  be  argued  for  the 
Beck  by-law,  since  Mr.  Gaby  had  a  hand  in  the  pre- 
paration of  both.  Haven't  the  engineers  who  prepared 
tlie  Semi-Rapid  Rejwrt  just  as  much  right  to  say  to  the 
])eople,  "Trust  our  judgment,"  as  have  the  Hydro  en- 
gineers? Yet  Sir  Adam  asks  us  to  ignore  the  report 
and  stake  our  all  on  his  scheme. 

Again  we  wish  to  point  out  that  we  d'>  nut  critici/c 
the  Hydro  by-law  in  itself.  We  simply  urge  the  right 
of  the  qualified  citizens  of  Toronto  to  examine  and 
compare  before  we  spend  our  good  money — wc  urge 
the  wisdom  of  looking  before  we  leap.  Wc  urge  the 
council  to  consider  that  the  acceptance  of  the  Beck 
by-law  will  mean  a  rejection  of  the  Report.  Are  our 
City  Councillors  ready  to  place  themselves  on  record 
as  deliberately  throwing  away  $50,000  of  the  people's 
money  on  a  report  which  is  condemned  without  being 
read  ? 


Good  Roads  Congress 

During  the  days  December  14  to  17  an  interna- 
tional road  congress  was  held  at  Worcester,  Mass. 
Tiiis  state  is  one  of  the  most  advanced  in  highway 
construction  on  the  continent  and  the  convention  was 
held  there  because  of  the  very  genera!  interest  which 
is  felt  in  this  work  throughout  the  state.  The  at- 
tendance was  somewhat  interfered  with  owing  to  a 
heavy  snow  storm  which  tied  up  the  railways  through- 
out the  state  but,  in  spite  of  this,  the  attendance  was 
anywhere  from  eight  hundred  to  a  thousand.  In  con- 
nection with  the  convention  there  was  held  an  exhibi- 
tion of  machinery  and  material. 

A  number  of  exceptionally  interesting  papers  were 
read  including  the  following  by  prom-nent  Canadian 
engineers : — "The  Development  of  Highways  in 
Canada  and  What  it  Means  to  the  Dominion."  by  Mr. 
W.  .\.  McLean,  Provincial  Engineer  of  Highways  for 
Province  of  Ontario;  "Precautions  Adopted  by  Can- 

(Continoed  on  page  1318) 
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Grade  Separation,  Yonge  St.,  Toronto 

Main  section  of  larger   scheme,   covering  elevation  of  steam  railway  tracks 
across  North  Toronto  streets  from  Yonge  to  West  Toronto,  well  advanced 


THE  Yonge  Street  section  of  the  North  Toronto 
grade  separation  has  been  completed  as  far  as 
the  subway  and  the  separation  of  the  grades 
are  concerned,  and  the  new  C.  P.  R.  station 
which   is  being  built  in  conjunction   with   the   grade 
separation  is  expected  to  be  finished  and  ready  for 
occupation  by  the  early  summer  of  1916. 

The  plan  for  a  grade  separation  at  this  point  dates 
back  as  far  as  1883,  when  an  order  was  issued  for  the 
C.  P.  R.  to  break  the  grades  at  Yonge  Street,  by 
diverting  the  street  traffic  under  the  tracks  or  by 
means  of  a  subway.  In  1884,  before  this  had  been 
carried  out,  another  order,  after  further  considera- 
tion, was  issued  for  an  overhead  bridge  for  street 
traffic.  Neither  order  was  carried  out,  the  city  and 
the  railway  agreeing  on  the  use  of  gates  for  the  tune 
being.  These  gates  were  in  operation  for  years.  In 
1910  the  Railway  Board  ordered  the  grades  separated 
by  subway.  But  for  various  reasons,  especially  the 
litigation  on  the  widening  of  Yonge  Street,  the  work 
was  delayed  until  the  spring  of  1915,  when  opera- 
tions began  in  full  force.  The  grade  separation  was 
carried  out  entirely  by  the  C.   P.   R.   Company  with 


the  exception  of  that  work  directly  related  to  public 
utilities,  which  was  done  by  the  city  and  the  re- 
l^resented  companies. 

Subway 

Fig.  2  shows  a  general  plan  and  sectional  eleva- 
tions of  the  whole  project.  Originally  the  gradient 
of  the  C.  P.  R.  tracks  was  about  five-tenths  of  one 
per  cent,  down-grade  towards  Yonge  Street  from 
Summerhill  Avenue  on  the  east,  and  a  similar  up- 
grade from  Yonge  Street  to  West  Toronto.  The 
first  work  was  to  provide  temporary  accommodation 
for  the  railway  traffic.  A  two-track  wooden  trestle 
(Fig.  6)  was  built,  with  the  exception  of  two  spans 
over  the  C.  P.  R.  driveway,  where  plate  girders  were 
used,  supported  on  pile  towers.  This  trestle  was  built 
at  such.an  elevation  that  the  track  grade  was  increased 
to  five-tenths  of  one  per  cent,  up-grade  toward.^ 
Yonge  Street  on  the  east  and  kept  level  by  earth  fill 
and  numerous  overhead  crossings  as  far  as  West 
Toronto.  This  gave  such  considerable  head-room 
that  the  street  depression  required  was  correspond- 
ingly fairly  small.      A  maximum  depth  of  about  9  ft. 


Fig.  1.— Bird's  eye  view  sliowing  general  layout,  Yonge  Street  drives,  East  sidewalk  and  C.P.R.  driveway,  station  and  135  ft.  tower 

under  construction,  track  and  passenger  platforms. 
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Pig.  2.— General  plan  and  sectional  elevation— Grade  separation  at  Yonite  St.,  North  Toronto. 


was  taken  out  directly  beneath  the  subway ;  thereby 
allowing  head-room  of  18  ft.  (Fig.  7). 

During  construction  the  civilian  traffic  was  di- 
verted from  side  to  side  of  the  street  as  work  pro- 
gressed, at  one  time  was  even  taken  around  the  out- 
side of  the  west  abutment.  The  vehicular  traffic 
was  accommodated  by  a  temporary  roadway,  which 
was  also  shifted  back  and  forth  as  the  excavation  was 
carried  on. 

The  approaches  to  the  subway  commence,  on  the 
north,  at  the  intersection  of  Alcorn  Avenue  on  Yonge 
.Street— a  distance  of  about  370  ft.  from  the  centre 
of  the  subway,  and  on  the  south  directly  in  front  of 
the  main  door  of  the  Union  Bank — approximately 
200  ft.  from  the  centre  of  the  subway.  Both  ap- 
proaches are  uniform  grades  of  five  per  cent. 

The  subway  is  207  ft.  7^  ins.  face  to  face  of  bal- 
last walls,  135  ft.  8  ins.  betw'een  outside  columns,  and 
is  built  of  reinforced  concrete  and  steel  work  with 
mass  concrete  foundations.  Yonge  Street  is  S6  ft. 
wide  under  the  subway,  having  been  widened  20  ft. 
by  extending  it  to  the  east,  and  has  two  sidewalks 
and  two  driveways  with  rows  of  steel  columns  which 
support  the  track  system,  between  them.  The  east 
sidewalk  is  3  ft.  higher  than  the  west  one,  which  in 


turn  is  2  ft.  6  ins.  above  the  elevation  of  the  drive- 
way. 

In  connection  with  the  subway  is  a  private  drive 
for  the  C.  P.  R.  Co.,  28  ft.  wide,  under  the  tracks  just 
east  of  Yonge  Street,  (Fig.  1)  for  the  use  of  vehicles, 
etc.,  going  to  the  station  and  the  baggage  room. 
The  baggage  room  is  directly  under  the  tracks,  with 
access  to  the  private  drive  on  the  west  and  to  a  team 
dri\c  on  the  north. 

Track  Floor  System 

The  track  floor  system  over  the  street  consists  of 
two  main  tracks  for  freight,  four  tracks  for  passenger 
traffic,  and  three  passenger  platforms.  These  plat- 
forms will  be  covered  with  steel-supported  umbrella 
roofs.  .\ccess  to  the  platforms  is  made  by  means  of 
three  stairways  descending  to  a  midway  which  con- 
nects directly  with  a  concourse  in  the  station  which 
in  turn  opens  into  the  main  waiting  room  by  large 
doors  and  into  a  vestibule  under  the  tower  in  the 
north-west  corner  of  the  station. 

One  of  the  special  features  in  the  construction  of 
the  subway  is  the  design  of  the  track  slab  (see  Figf.  4). 
The  tracks  are  carried  on  floor  slabs  which  are  built 
entirely  of  reinforced  concrete  supported  by  girders 
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Fig.  3.~  Special  design  of  track  slab— Section  at  left  shows  reinforcing  bars. 


also  well  massed  in  concrete,  the  whole  structure  being 
borne  on  steel  columns.  The  reinforcingf  consists  of 
an  intricate  system  of  bars  and  rods  so  placed  as  to 
brace  each  other  (see  Figs.  3  and  8).  There  is  be- 
tween fifty  and  sixty  miles  of  reinforcing  steel  used 
in  the  slabs ;  no  I-beams  are  used.  The  design  of 
these  track  slabs  is  something  new,  being  introduced 
for  the  first  time  by  the  C.  P.  R.  Co.  engineers  in  this 
subway.  It  reduces  very  considerably  the  noise  of 
passing  trains,  as  well  as  being  a  very  desirable  floor 
system. 

The  detail  specifications  of  these  floor  slabs  call 
for  plain  round  bars  or  square  bars  of  equivalent  sec- 
tion, with  an  ultimate  tensile  strength  (T)  of  55,000  to 
70,000  lbs.  per  square  inch,  a  minimum  yielding  point 
of  33,000  lbs.  per  square  inch,  and  a  minimum  elonga- 
tion of  1,250,000/T  per  cent,  in  8  inches. 

An  expansion  joint  is  placed  at  Bent  E  on  the 
track  floor  (see  Fig.  4). 

The  tracks  are  carried  on  cross  ties  embedded  in 
ballast  laid  on  the  track  slab,  the  face  of  the  slab 
being  covered  with  a  waterproof  membrane  to  jire- 
vent  leakage  into  the  baggage  room  and  midway 
directly  below  the  tracks  (Fig.  9).  The  level  of  the 
tracks  is  5  inches  lower  than  that  of  the  platforms 
(see  Fig.  2). 

Baggage  Room 

The  baggage  room,  as  already  stated,  is  situated 
under  the  tracks  between  the  C.  P.  R.  driveway  and 
the  east  abutment  of  the  subway  (Fig.  10).     It  oc- 


cupies the  whole  width  of  the  subway,  utilizing  the 
track  and  passenger  platforms  for  a  ceiling.  It  is 
62  ft.  wide  by  135  ft.  long  approximately,  with  four 
entrances  ofi^  the  team  yard  on  the  north  and  five  off 
the  private  driveway  on  the  west;  and  opens  through 
a  checking  office  into  the  concourse  of  the  station 
(Fig.  5).  The  walls  of  the  baggage  room  are  of 
reinforced  concrete ;  the  floors  are  concrete  base  with 
mastic  cover,  the  whole  being  laid  on  cinder  fill. 
Baggage  and  express  will  be  elevated  to  the  platforms 
for  the  respective  trains  by  means  of  three  hydraulic 
lift  elevators— one  for  each  platform. 

Drainage  System 

Due  to  the  presence  of  the  station  building,  the 
form  of  the  track  platforms,  the  use  of  umbrella  roofs 
over  the  passenger  platforms,  and  the  water  basin 
formed  by  the  street  depression,  a  very  complete 
water  and  drainage  system  is  necessary.  The  com- 
pany have  laid  their  own  drainage  system  and  con- 
nected it  with  the  main  city  sewer  which  passes  un- 
derneath the  western  drive.  Twelve-inch  trunk 
mains — one  on  the  north  and  one  on  the  south — 
carry  the  run-ofi",  seepage,  and  station  drainage  to  the 
city  sewer.  Nine-inch  mains  under  the  baggage  room 
take  the  run-off  from  the  roofs  and  track   slabs  by 


Fig.  4.— General  plan  of  baggage  roomiand  station  house,  North  Toronto  grade  separation. 
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means  of  down-pipes,  which  run  down  the  supporting 
columns  through  the  floor,  into  the  12-in.  mains. 
Another  9-in.  main  is  laid  along  the  west  side  of  the 
east  abutment  under  the  midway  floor  to  look  after 
the  weepage  under  the  eastern  abutment.  A  layer 
of  stones  is  piled  along  the  east  side  at  the  foot  of 
the  abutment  to  allow  the  water  to  get  into  the  drain- 
])ipcs.  No  pumps  were  necessary  in  the  sewerage 
system  to  keep  up  the  flow,  due  to  depressing  the 
street ;  Yonge  Street  has  a  decided  drop  just  south  of 


arc  r/o//  or 


Fig.  5. -Cross-section  of  expansion  joint. 

le  subway,  and  the  sewer  is  depressed  through  the 
hill  to  give  it  a  uniform  slope. 

Underground  Work 
On  depressing  the  grade  under  the  subway  the 
following  public  utilities  had  to  lower  their  systems 
to  tile  new  grade:  under  the  west  sidewalk,  the  Tor- 
onto Hydro-Iilectric  and  Toronto  Electric  Light ; 
under  the  drive,  reading  consecutively  from  the  west, 
the  city  waterpipe.  .sewer,  Consuiners'  Gas,  Bell  Tele- 
l)h()ne,  water,  Consumers'  Gas,  and,  under  the  east 
sidewalk,  C.  P.  R.  Telegraph.  Each  utility  did  its 
own  work,  the  different  cables,  pipes,  lines,  etc.,  hav- 
ing to  be  lowered  about  9  ft. 

Constructional   Operations 

Excavation   for  subway  and  approaches  was  done 
with  two  steam  shovels,  the  material  being  teamed 
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Fig.  6.— Showing  west  abutment  and  temporaiy  wooden  trestle 
for  railway  traflk. 

away.  The  fill  for  raising  the  grade  of  the  railroad 
was  brought  up  on  the  company's  flat  cars  and  dumped 
through  the  trestle  work.  For  the  subway  and  the 
baggage  room  the  concrete  was  mixed  by  two  cement 
mixers,  wheeled  in  buggies,  and  poured  into  chutes 
leading  to  the  forms. 

For  all  mass  concrete,  underground,  and  mono- 
lithic work,  concrete  was  mixed  in  the  proportion 
1 :3 :5,  Canada  cement  being  used.  During  the  sum- 
mer, when  constructional  operations  were  at  their 
height,  about  400  men  were  employed  by  the  diflferent 
contractors,  utilities,  and  the  city.  The  concrete 
construction,  with  the  exception  of  some  interior 
work  is  practically  finished ;  concreting  during  frosty 
weather  is  carried  on  by  enclosing  the  work  and  heat- 
ing by  a  steam  pipe,  removing  frost  from  the  aggre- 
gate by  the  use  of  steam,  and  if  necessary  using 
heated  water. 

Material 

Approximately  345,000  lbs.  of  reinforced  steel, 
equivalent  to  fifty  or  sixty  miles  in  length,  has  been 
used  in  the  slab  construction,  with  1,500,000  lbs.  of 
structural  steel  in  girders  in  the  subway.  There  are 
200,000  cu.  yds.  of  reinforced  concrete  in  track  slabs, 
.^00  cu.  yards  of  reinforced  concrete  in  platform  slabs, 
and  in  the  piers,  pedestals,  abutments,  etc..  4,000  cu. 
yds.  of  mass  concrete,  with  150,000  lbs.  of  reinforcing 
steel.  Excavations  for  the  subw.Tv  and  approaches 
amounted  to  25,000  cu.  yds. 

Station  House 

The  station  house  (see  Fig.  1 )  is  situated  on  the 
east  of  the  C.   P.  R.  drivewav  to  the  south  of  the 


Fig.  7.— South  approach  to  subway— showing  drives  and  sidewalks- 
Heavy  girders  used  In  track  platform. 


—Special  design  in  track  slabs— Ptadng  tbe 
reinforcing  steel  bars. 
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tracks,  with  the  main  entrance  on  the  south  and  the 
second  entrance  through  a  tower  in  the  northwest 
corner  of  the  building;.  The  station  is  a  one-storey 
structure  75  ft.  wide  and  115  ft.  lonp^.  Off  the  main 
waiting-room,  which  is  50  by  72  ft.,  are  the  C.  P.  R. 
and  C.  N.  R.  ticket  offices  on  the  west  side,  women's 
waiting-room,   smoking  room,  telephone   booths,  and 


Fig.  9.  — Placing  the  waterproofing  membrane  on  the  track  floor. 

lavatories  on  the  east,  a  news-stand  in  the  north-east 
corner,  and  on  the  north  a  spacious  concourse  which 
opens  into  a  vestibule  under  the  tower,  the  baggage 
room,  and  a  midway  which  leads  by  stairs  to  the 
tracks.  This  concourse  will  be  brilhantly  lighted  by 
three  large  cluster  ceiling  lights. 

While  the  station  is  not  very  large,  there  is  ex- 
cellent accommodation  for  a  large  number  of  people 
on  account  of  the  direct  facilities  for  reaching  and 
leaving  trains.  People  arriving  at  the  station  may 
enter  either  by  the  south  or  west  doors,  pass  through 
the  concourse  directly  into  the  midway,  and  by  the 
l)roper  stair-way  reach  their  train.  Or,  vice  versa, 
people  leaving  trains  pass  down  the  stairs  through 
the  midway  and  concourse,  and  directly  out  by  either 
vestibule.      There    is    no    interruption    due    to    trains 


l.-l    , 


Fig.  10.— Showing  east  abutment,  north  end  of  baggage  room,  and  C.P.R. 
private  drive. 

blocking  the  passenger's  path,  and  there  is  also  no  ne- 
cessity for  passengers  to  cross  tracks ;  all  trains  being 
directly  accessible  from  some  one  of  the  three  plat- 
forms. 

In  the  north-west  corner  of  the  station  building  is 
a  square  tower  135  ft.  high  with  a  clock  having  four 
faces,   which   should,   on   account  of   its   altitude,   be 


seen  for  a  long  distance.  The  station  is  built  with 
Tyndall  limestone  from  the  Wallace  Sandstone  Quar- 
ries, Manitoba.  This  is  a  very  beautiful  cut  stone  with 
a  fossil  mark  showing  on  the  surface,  and  has  been 
used  for  the  first  time  in  Toronto  in  this  building. 
The  walls  are  brick-lined,  while  the  floor  and  roof 
are  built  of  terra-cotta  and  are  wall-bearing.  The 
interior  finish  of  the  station  will  be  somewhat  similar 
to  that  of  the  C.  P.  R.  building  at  the  corner  of  King 
and  Yonge  Streets,  Toronto.  The  station  house  has 
l)een  closed  in,  the  tower  is  expected  to  be  finished 
l)y  the  middle  of  February,  and  the  whole  building 
completed  and  ready  for  occupation  by  the  middle  of 
next  summer. 

Contractors 

The  C.  P.  R.  engineers  are  supervising  all  the 
work,  with  sub-contracts  let  as  follows:  Wells  & 
(iray,  concrete,  excavations,  subway  and  baggage 
room ;    Dominion    Bridge    Company,    Limited,    super- 


Fig.  II.— West  abutment  from  behind— Heavy  mass  concrete 
construction. 

structure  and  steel  work;  Peter  Lyall  &  Son,  station 
building;  the  different  public  utilities  did  their  own 
work  on  underground  changes. 


Our  First  Business  "Terminate  the  War" 

Fifty-two  of  the  staff  of  the  Canadian  Fairbank.s 
Morse  Company,  Limited,  have  joined  the  overseas 
forces.  Montreal  has  sent  15;  Toronto  7;  St.  John  8; 
\yinnipeg  10;  Calgary  2,  and  Vancouver  10.  Mr. 
Graham  Drinkwater,  vice-president,  states  that  the 
company  will  keep  open  the  positions  of  those  enlist- 
uig,  and  adds:  "We  believe  every  Canadian  business 
man  should  realize  that  the  first  business  of  this 
country  is  to  help,  terminate  this  war,  and  this  can 
only  be  done  by  sending  our  men,  giving  our  money, 
and  helping  the  great  cause  in  every  possible  way  open 
to  us." 


Good   Roads  Congress 

(Continued  from  page  ].313( 

adian  Cities  Against  Extreme  Climatic  Changes  in 
Buildings  and  in  Maintaining  the  Streets,"  by  Con- 
troller Cote  of  Montreal;  "Canada  as  a  Country  for 
Motorists  and  the  Quebec  Highway  System,"  by  Mr. 
U.  H.  Dandurand,  Honorary  President  of  the  Dom- 
inion Good  Roads  Association.  Other  Canadian  re- 
presentatives were  Mr.  J.  W.  Levesque,  M.  L.  A., 
Montreal,  and  Mr.  G.  A.  McNamee,  Secretary  of  the 
Dominion  Good  Roads  Association. 
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Adaptability     of    Unit     Construction 

Under  favorable  conditions  unit  construction   has   proven 
itself   greatly   superior   to   the   usual   or   monolithic    type. 

By  J.  E.  Conzelman* 

Till'".  i);ist  few  years  have  witnessed  a  remarkable 
development  in  the  art  of  reinforced  concrete 
construction,  improved  methods  of  mixing 
and  distributing  the  concrete,  simple  and 
practical  form  details,  and  the  general  efficiency  which 
comes  with  long  practice,  have  effected  economies  of 
time  and  expense.  Unit  methods  have  shared  in  this 
forward  movement  and  now  hold  their  place  among 
the  recognized  standard  forms  of  construction. 

IJuring  the  past  six  years  unit  methods  have  been 
successfully  applied  to  the  construction  of  various 
tyi)es  of  reinforced  concrete  structures,  and  the  prac- 
ticability and  adaptability  of  the  methods  have  been 
thoroughly  demonstrated.  Under  conditions  favorable 
to  its  use,  unit  construction  has  proven  itself  greatly 
superior  to  the  usual  or  monolithic  type,  and  its  adop- 
tion has  resulted  in  economy,  simplicity  of  construc- 
tion, and  an  opportunity  for  better  workmanship. 

Considerable  interest  has  lately  been  manifested  in 
the  use  of  unit  methods  for  the  construction  of  via- 
ducts, and  structures  carrying  elevated  railways.  There 
is  no  doubt  that  this  method  will  be  successfully  ap- 
plied to  such  structures  consisting  of  a  combination 
of  structural  steel  and  concrete,  as  well  as  to  all-con- 
crete designs. 

The  Railroad  Field 
Railroad  work  offers  a  wonderful  field  for  the  de- 
velopment of  the  unit  idea.  A  standardization  of  such 
structures  as  engine  houses,  freight  sheds,  snow  sheds, 
track  shelters,  etc.,  could  i)e  made  to  result  in  very 
great  economies  by  the  adoption  of  this  method  and  the 
establishment  of  centrally  located  factories  for  the 
manufacture  of  the  luiits.  The  amount  of  work  that 
could  be  accomplished  in  this  time  by  a  small  force 
working  regularly  would  be  surprising,  and  the  cost, 
if  permanent  forms  were  used,  would  be  exceedingly 
low.  A  shop  proposition  would  also  permit  the  use 
of  lighter  sections,  because  factory  concrete  has  greater 
strength  and  is  a  more  reliable  product  than  the  "hit 
and  miss"  concrete  of  the  ordinary  construction.  Hy 
careful  methods  there  is  no  doubt  but  that  thirty  or 
forty  per  cent,  of  the  concrete  ordinarily  used  could 
be  saved.  Buildings  would  be  carried  in  stock,  as  are 
other  commodities,  and  could  be  wrapped  up  and  sent 
out  on  short  notice  and  erected  in  a  surprisingly  quick 
time.  What  is  true  of  railroad  structures  applies  with 
e(|ual  force  to  any  development  consisting  of  similar 
units  such  as  terminal  buildings  or  manufacturing 
centres  similar  to  the  Bush  Terminals  in  New  York. 

It  may  be  interesting  to  you  to  know  that  some  of 
the  railroads'  have  made  jjrogress  along  this  line ;  the 
Santa  I'^e  has  assigned  engineers  to  this  task.  It  is 
lu)ped  that  the  oiYence  will  be  forgiven  if  this  occasion 
is  used  to  call  attention  to  one  of  the  phases  of  usual 
construction  methods  that  needs  correction,  namely, 
the  haste  with  which  the  concrete  nuiterials  are  put 
through  the  mixer.  Engineers  as  well  as  contractors 
seem  to  be  hypnotized  by  the  American  habit  of  do- 
ing things  on  a  large  scale  and  in  the  shortest  possible 
time,  and  perhaps  without  due  regard  to  excellence 
and  uniformity  of  product.     We  want  a  batch  a  niin- 

*Ch.  Ktiir  I'nil  CoiTitnuIlnnCo.,  before  Kogincers  Club  o(  St.  Louii). 


ute,  a  flo(jr  a  week,  ten  floors  in  ten  weeks,  and  arrange 
our  j)lans  accordingly.  It  was  recently  rejKjrted  in 
one  of  the  engineering  journals  that  on  a  large  con- 
tract an  average  of  70  batches  an  hour  was  frequently 
maintained. 

Can  y(Hi  imagine  that  the  materials  for  a  yard  of 
concrete  can  develop  the  close  intimacy  necessary  for 
a  uniformly  strong  concrete  in  the  ten  or  twenty  sec- 
onds they  are  allowed  after  their  introduction  in  the 
mixer? 

The  result  of  these  methods  is  the  production  of 
a  concrete  of  mediocre  strength  and  of  uncertain  qual- 
ity. As  a  consequence,  it  follows  that  more  concrete 
materials  are  required  than  would  be  used  if  the  ma- 
terials were  properly  mixed.  Recent  experiments 
show  that  the  strength  of  concrete  can  be  greatly  in- 
creased by  long  and  thorough  mixing,  and  it  is  no 
doubt  true  that  better  construction  methods  would  re- 
sult in  a  saving  of  as  much  as  twenty  per  cent,  of  the 
concrete  materials  without  reduction  in  strength. 

A  part  of  this  trouble  is  due  to  the  methods  neces- 
sarily used  in  the  construction  of  the  ordinary  concrete 
building.  After  a  week  or  two  of  carpenter  work  the 
forms  for  one  floor  are  prepared,  then  comes  "The 
Day,"  and  all  energies  are  bent  to  pour  the  entire 
floor  in  one  day  of  concreting.  The  mixer  works 
about  one  day  out  of  six  and  has  to  do  the  mixing  in 
one-sixth  of  the  time  that  should  be  allowed. 

Unit  methods  give  opportunities  for  making  better 
concrete.  A  reasonable  amount  is  poured  each  day, 
which  gives  time  for  thorough  mixing,  and  the  con- 
crete is  poured  into  individual  forms  in  comj)aratively 
small  quantities  so  that  each  batch  is  inspected  and 
puddled.  When  the  time  comes,  as  it  soon  will,  when 
units  are  nia<le  in  permanent  factories,  by  improved 
processes  of  manufacture  and  curing,  a  perfectly  re- 
liable structural  material  will  be  obtained,  and  perhaps 
fifty  per  cent,  of  the  concrete  that  is  now  used  will 
be.  saved. 

Cedars  Rapids 

1  will  describe  the  construction  of  the  buildings. 
There  are  6,000  cubic  yards  of  unit  work  and  3,000 
cubic  yards  of  monolithic  concrete  in  the  two  build- 
ings. 

The  power  house  as  now  built  is  042  ft.  4  ins.  long 
and  124  ft.  llVj  ins.  wide  over  all,  and  consists  of 
35  typical  bays  1()  ft.  8  ins.  long  and  three  special  bays 
18  ft.  4  ins.  long;  and  is  arranged  to  accommodate  ten 
generators,  three  exciters  and  ice  sluices. 

The  steel  framcw(irk  was  supplied  and  fabricated 
by  the  Phoenix  Bridge  &  Iron  \\'orks  of  Montreal. 
The  roof  trusses  are  designed  for  a  load  of  100  lbs. 
per  square  foot.  The  crane  girders  and  columns  in 
the  main  aisle  are  designed  to  carry  two  150-ton  capa- 
city electrically-operated  travelling  cranes.  The  steel 
work  in  the  gate  house  is  arranged  for  a  thirty-ton 
capacity  crane.  The  high  columns  were  spliced  at  the 
level  of  the  crane  girders. 

All  the  exterior  walls  are  twelve  inches  thick  and 
consist  of  two  independent  slabs  "four  inches  thick, 
with  an  air  space  between.  The  steel  columns  were 
provided  with  slots  to  receive  the  slabs  (which  were 
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lowered  down  from  the  top  of  the  columns).  After 
two  opposite  slabs  had  been  set,  they  were  held  apart 
by  a  piece  of  one-inch  plank  which  fitted  into  notches 
in  the  slabs.  This  board  also  served  as  a  form  for 
the  grout  which  was  poured  into  the  space  between 
the  columns  and  the  slabs.  The  purpose  of  this  grout 
is  to  hold  the  slabs  in  place  and  also  to  protect  the 
columns  against  corrosion.  The  concrete  pilasters 
were  cast  in  place  after  the  slabs  had  been  erected. 
The  window  sills  and  some  of  the  jambs  around  the 
windows  were  made  solid,  12  ins.  thick.  The  doors 
are  of  wood  covered  with  copper.  The  window  open- 
ings are  equipped  with  rolled  steel  sash  glazed  with 
two  thicknesses  of  double  diamond  glass,  with  an  air 
space  one-quarter  of  an  inch  thick  between  the  lights. 
The  monitor  is  similarly  glazed  and  the  ventilating 
portions  are  moved  by  operators  extending  down  to 
the  level  of  the  main  door. 

The  roof  consists  of  reinforced  concrete  slabs  or 
units,  supported  by  steel  trusses.  The  roof  units  con- 
sist of  a  reinforced  concrete  plate  3  ins.  thick  cast  in- 
tegral with  these  beams,  which  are  carried  around  the 
four  sides,  the  entire  unit  resembling  the  cover  of  a 
box.  The  units  are  16  ft.  b]^  ins.  long  and  16  ins. 
deep  over  all ;  those  adjacent  to  the  walls,  however, 
have  a  special  slope.  Concrete  saddles  were  formed 
on  the  roof  for  the  purpose  of  directing  the  water  to 
the  downspouts.  The  roof  covering  is  4-ply  Barrett 
specification  material  mopped  directly  to  the  concrete. 
The  downspouts  are  of  18  oz.  copper  and  are  brought 
down  inside  the  building. 

Units  Provided  with  Lifting  Hooks 

Construction  was  started  at  the  shore  or  north 
end  'of  the  power  house.  The  structural  steel  and  con- 
crete units  were  brought  to  the  building  on  flat  cars 
over  a  trestle  which  connected  with  the  high  part  of 
the  dam.  All  of  the  erection  was  done  by  means  of  a 
structural  steel  stiff-leg  derrick  mounted  on  a  triangu- 
lar steel  tower  sixty  feet  high.  This  high  tower  and 
the  84-ft.  boom  made  it  possible  to  complete  the  erec- 
tion for  the  full  width  and  height  of  the  building  as 
the  derrick  was  moved  back.  The  units  are  provided 
with  lifting  hooks  or  bent  steel  bars  which  are  im- 
bedded in  the  concrete  when  the  unit  is  cast,  and  which 
are  cut  ofi:  after  the  units  are  in  place.  The  weight 
of  the  heaviest  steel  member  was  about  5^4  tons;  the 
heaviest  unit  handled  weighing  about  eight  tons. 

The  cement  shed  was  located  along  a  material  track 
and  had  a  capacity  of  5,000  barrels  of  cement ;  sand  and 
stone  were  received  in  six-yard  side  dump  cars.  The 
concrete  materials  were  wheeled  to  the  mixer  and 
water  was  taken  from  the  Soulanges  Canal  by  a  small 
steam  pump  operated  from  the  mixer  boiler.  The 
mixer  discharged  directly  into  distributing  buckets  of 
the  controllable  discharge  type  and  the  buckets  were 
handled  by  a  15-ton  Browning  locomotive  crane  with 
a  fifty-foot  boom,  operating  on  the  yard  track.  This 
track  extended  the  full  length  of  the  casting  yard 
(about  400  ft.),  and  the  forms  were  disposed  on  each 
side  of  the  track  for  a  width  of  50  ft.,  allowing  a  strip 
10  ft.  wide  for  the  track ;  the  effective  area  of  the  cast- 
ing yard  was  36,000  sq.  ft.  The  forms  were  supported 
on  4  in.  by  4  in.  sleepers  which  were  carefully  levelled 
and  bedded  on  the  ground.  The  sides  of  the  roof  slab 
forms  were  covered  with  sheet  metal  to  assist  in  easy 
withdrawal  of  the  unit  from  the  forms. 

Lifting  hooks  were  cast  into  the  uniis  at  conveni- 
ent places  and  as  -soon  as  the  concrete  had  hardened 
sufficiently  the  units  were  raised  from  the  forms  by  the 
locomotive  crane.    They  were  then,  as  a  general  rule. 


taken  to  the  storage  yard  for  further  curing,  or  were 
placed  on  flat  cars  and  taken  directly  to  the  building. 

The  transformer  house  is  constructed  entirely  of 
reinforced  concrete  and  is  a  four-storey  building,  with 
basement.  The  foundations  rest  on  hard  clay  at  a 
depth  of  about  seven  feet  below  grade  and  are  de- 
signed for  a  load  of  4,000  lbs.  per  sq.  ft.  The  build- 
ing is  228  ft.  long,  and  comprises  ten  bays  twenty  feet 
long,  and  four  bays  seven  feet  long. 

To  accommodate  the  transformers,  placed  in  groups 
of  three  near  each  end  of  the  building,  a  special  col- 
umn spacing  was  used.  A  length  of  47  ft.  of  building 
was  divided  into  three  equal  spaces  of  15  ft.  8  ins.  each 
instead  of  the  typical  spacing  of  20  ft.  and  7  ft.  Above 
the  third  floor  typical  spacing  was  used  and  the  col- 
umns on  each  side  of  the  7  ft.  bay  are  carried  by  re- 
inforced concrete  girders. 

The  roof  is  designed  for  a  load  of  100  lbs.  per  sq.  ft., 
the  upper  floors  for  a  live  load  of  250  lbs.  per  sq.  ft. 
except  where  special  loading  occurs.  The  ground  floor 
is  of  very  heavy  construction  and  is  designed  to  sup- 
port the  transformers  which  were  estimated  to  weigh 
75  tons,  and  also  to  support  a  standard  gauge  track, 
upon  which  the  special  track,  or  car,  for  handling  the 
iransformers,  is  to  be  operated.  In  addition  to  the  live 
loads  specified,  all  floors  were  designed  for  a  six-inch 
concrete  finish.  The  load  requirements  necessarily  re- 
sulted in  very  heavy  construction. 

The  exterior  walls  consist  of  concrete  slabs  10  ins. 
thick,  with  a  2-in.  air  space  in  the  centre ;  the  air  space 
was  formed  by  means  of  a  sand  core,  the  sand  being 
washed  out  before  the  unit  was  set.  The  ends  of  the 
building  are  closed  with  6-in.  tile  walls  plastered  on 
both  sides,  so  that  these  walls  will  be  easily  remov- 
able should  the  building  be  extended.  The  basement 
walls  are  12  ins.  thick  and  are  constructed  of  rein- 
forced concrete,  except  at  the  ends  of  the  building, 
where  brick  is  used.  Below  grade  the  walls  are  tarred 
and  a  drain  is  provided  around  the  building  at  the 
footing  level  to  intercept  any  moisture  ■  that  may 
seep  in. 

On  account  of  the  special  construction  of  the 
ground  floor,  and  because  of  the  lack  of  duplication, 
it  was  decided  to  construct  this  floor  in  the  usual  way, 
as  well  as  the  extremely  high  columns  which  extend 
about  35  ft.  above  it. 

Erection 

A  track  was  laid  along  the  north  side  of  the  build- 
ing, and  the  units  were  brought  down  from  the  stor- 
age yard  on  flat  cars.  Two  derricks  were  used  for  the 
erection.  Derrick  No.  1  operated  on  the  ground  floor 
and  set  the  building  complete  to  the  level  of  the  third 
floor  as  it  moved  back.  As  soon  as  the  erection  had 
progressed  sufficiently  Derrick  No.  2  was  set  up  on 
the  third  floor.  This  derrick  completed  the  erection 
up  to  the  roof  level  as  it  moved  back.  These  are 
stiff  leg  wood  derricks,  steam  operated,  with  75  ft. 
booms. 

To  complete  the  erection  the  lower  derrick  was 
placed  on  the  roof  and  in  this  position  was  used  to 
dismantle  Derrick  No.  2,  and  set  the  remaining  units. 

All  the  partitions,  with  the  exception  of  a  six-inch 
unit  wall  which  extends  the  full  length  of  the  build- 
ing on  the  first  floor,  and  some  tile  and  glass  parti- 
tions around  the  office,  are  two-inch  solid  plaster  par- 
titions— cement  mortar  on  metal  lath  and  steel  studs. 
The  partitions  between  the  lightning  arrester  com- 
partments and  the  transformer  stalls  are  double  par- 
titions. The  doors  to  the  lightning  arrester  compart- 
ments and  those  in  the  partitions  on  the  high  tension 
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floors  arc  of  wire  mesh  on  steel  frames,  and  are  pro- 
vided with  liigh  grade  locks. 

The  roof  covering  is  similar  to  that  of  the  power 
house;  all  metal  flashings,  except  at  temporary  ends, 
are  of  copi)er.  The  downspouts  are  carried  down  in- 
side the  building  and  are  5-in.  wrought  iron  ])ipe.  The 
window  openings  are  equipped  with  rolled  steel  sash 
glazed  with  two  thicknesses  of  glass,  as  in  the  power 
house. 

Cotton  Handling  Plant  of  the  Galveston  Cotton  Com- 
press and  Warehouse  Company 

The  plant  of  the  Galveston  Cotton  Compress  & 
Warehouse  Company  consists  of  a  group  of  one-storey 
buildings  with  a  floor  area  of  about  nine  acres.  There 
are  12,000  cubic  yards  of  unit  concrete  in  the  buildings, 
and  1,.S50  cubic  yards  of  monolithic.  There  is  nothing 
particularly  involved  or  difficult  about  the  design  or 
construction  of  these  buildings.  Attention  may  be 
called,  however,  to  the  fact  that  with  unit  methods 
the  construction  of  a  saw-tooth  roof  presents  practic- 
ally no  more  difficulties  in  construction  than  a  flat  one. 

Our  experience  with  foundations  was  interesting 
and  instructive,  from  both  an  engineering  and  ethical 
side.  The  site  was  filled  with  sand  to  a  depth  of  per- 
haps 10  ft.,  this  fill  having  been  pumped  in  when  the 
general  grade  of  the  city  was  raised  and  the  sea  wall 
constructed.  The  fill  is  fine  sand  with  considerable 
silt,  and  on  accoimt  of  poor  drainage  is  usually  wet 
and  a  heavy  rain  floods  the  site.  Upon  receiving 
notice  from  the  contractor  that  the  ground  was  not, 
in  his  judgment,  a  proper  foundation  for  the  buildings, 
the  architect,  a  Galveston  firm,  advised  that  many 
buildings  had  been  constructed  upon  this  fill  and  had 
shown  no  settlement,  and  he  ordered  the  work  to 
proceed. 

The  foundation  for  the  entire  Classing  Shed  was 
then  poured.  This  building  is  140  ft.  wide  and  1,070 
ft.  long,  and  there  are  424  isolated  column  footings,  in 
addition  to  the  wall  footings. 

Erection  of  units  was  started  at  .the  north  end,  and 
after  six  bays — 120  feet — of  building  had  been  set  it 
was  noticed  that  the  foundations  were  settling  and 
shifting.  Erection  was  stopped  and  instructions  were 
requested  from  the  architect.  He  replied  that  as  we 
had  agreed  to  deliver  a  plumb  and  level  building  it  was 
up  to  us.  After  some  discussion  a  reasonable  arrange- 
ment was  made  for  doing  the  work,  and  it  was  deter- 


mined to  remove  the  isolated  footings,  drive  three  piles 
under  each,  and  then  replace  the  ioouwg  on  a  thin 
layer  of  concrete,  capping  the  piles  while  this  concrete 
was  yet  soft.  This  plan  proved  successful.  A  pile- 
driver,  arranged  with  a  boom  for  lifting  the  footings, 
was  mounted  on  a  wide  gauge  truck.  This  outfit 
ojjcrated  on  rails  and  moved  transversely  over  a  line 
of  footings,  removing  the  focjtings  and  driving  the  piles 
as  it  progressed.  The  footings  were  replaced  by  the 
erection  derrick. 

These  buildings  have  recently  passed  through  the 
severe  storm  experienced  at  Galveston,  without  any  in- 
jury or  settlement,  although  the  site  was  cf)vered  with 
five  feet  of  water. 

It  was  first  thought  that  a  box  of  tight  sheet  piling 
driven  around  the  perimeter  of  the  fcKjtings  to  a  depth 
of  6  feet,  would  confine  the  sand  and  transmit  the  load 
to  a  lower  strata.  A  test,  however,  showed  consider- 
able settlement  and  tilting.  The  footing  areas  were 
originally  determined  by  an  allowed  soil  pres^'-r--  -f 
1,500  lbs.  per  square  foot. 

The  lesson  to  be  learned  from  the  ethical  siue  oi 
this  experience  is  that  prevailing  methods  of  writing 
contracts  needs  correction.  The  contractor  necessarily 
assumes  considerable  risk  when  he  undertakes  a  con- 
tract and  he  should  be  protected  against  unscrupulous 
owners  or  architects,  and,  perhaps,  engineers,  and 
given  some  binding  assurance  that  they  will  carry  out 
their  part  of  the  agreement.  In  other  words,  there  is 
just  as  much  reason  for  the  owner  and  architect  to 
give  bond  for  the  faithful  performance  of  their  part  of 
the  work,  as  there  is  for  the  contractor  to  do  so. 


Slippery    Pavements 

The  complaints  as  to  the  slippery  condition  of  bi- 
tuminous surfaced  roads,  which  are  necessitated  with 
the  onset  of  winter  each  year,  are  again  in  evidence. 
Efforts  to  minimize  the  difficulty  by  leaving  the  sur- 
face of  the  tarmacadam  in  a  roughened  condition,  and 
by  an  improved  design  of  horses'  shoes,  have  been 
tried,  but  nothing  has  come  of  them.  It  would  ap- 
pear that  the  best  palliative  is  to  sand  the  surfaces 
on  the  approach  of  frost.  This  is,  however,  a  some- 
what slow  business,  and  a  rotary  sand  distributor  at- 
tached to  a  horse-drawn  or  motor  vehicle  is  badly  re- 
quired. The  Engineer  suggests  that  here  is  an  oppor- 
tunity for  an  inventor  to  devise  an  apparatus. 


The  New  Park  Public  School,  Toronto 


The  new  Park  School,  at  present  only  in  the  pre- 
liminary stages  of  construction,  will,  when  completed, 
replace  one  of  the  oldest  public  schools  in  the  city  of 
Toronto.  The  new  building  will  face  Sydenham 
Street,  a  short  distance  west  from  Sumach  Street ; 
the  present  building  faces  on  St.  David's  Street.  When 
the  new  building  is  completed  and  ready  for  occupa- 
tion the  old  building  will  be  removed  and  the  grounds 
extended  the  whole  width  oi  the  block  fnmi  Syden- 
ham Street  to  St.  David's  Street. 

Park  School  will  when  completed  be  the  largest 
public  school  in  Ontario,  being  three  storeys  high  ex- 
clusive of  the  basement,  and  containing  thirty-seven 
class-rooms.  Two  of  these  class-rooms  wjU  be 
available  for  the  special  work  of  the  Domestic  Science 
and  Manual  Training  departments. 


The  general  lioor  plan  (,1'K-  -)  resembles  the 
letter  T  inverted,  with  a  main  hall  running  north  and 
south  and  a  long  cross  corridor  running  east  and  west, 
the  class-rooms  being  situated  along  either  side  and 
at  the  end  of  the  latter,  on  the  several  floors.  The 
main  entrance  faces  the  south  on  Sjdenham  Street, 
w  ith  a  second  entrance  to  the  western  wing  also  on 
Sydenham  Street.  There  are  four  entrances  to  the 
playgrounds — one  at  each  end  of  the  cross  corridor 
and  one  on  either  side  of  the  ground-floor  hall  (Fig. 
2).  The  main  entrance  landings  will  be  built  of  Xew 
r.nniswick  brown  stone,  while  the  playground  en- 
trance will  be  of  concrete.  The  main  entrance  con- 
sists of  three  double  doors  between  four  large  stone 
columns;  general  admission  being  through  the  outer 
pair,  which  open  directly  into  two  vestibules.     From 
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the  vestibules  the  pupils  will  pass  up  concrete  steps 
into  the  main  hall  and  corridors. 

Special  accommodation  will  be  provided  in  the  waj' 
of  a  principal's  office,  with  a  waiting  room  attached, 
placed  between  the  two  vestibules,  just  inside  the 
main  entrance;  teachers'  rooms  and  teachers'  dining- 
room  and  kitchen  on  the  Mezzanine  floor;  medical  in- 
spection room,  etc.  The  large  kindergarten  room  on 
the  ground  floor  will  be  available  for  assembly  hall 
purposes  in  combination  with  the  ground  floor  hall 
and  corridor  space — a  plan  which  has  been  adopted 
generally  in  the  Toronto  schools. 

The  class-rooms  are  in  general,  all  similar  in  de- 
sign and  equipment,  each  class-room,  including  the 
kindergarten,  having  its  own  cloak-room.  The  build- 
ing is  so  designed  that  every  class-room  will  have  at 
least  one  side,  and  in  some  cases  two,  open  to  natural 
light;  but  will  also  be  electrically  lighted,  each  class- 
room to  be  illuminated  by  two  500-watt  central  ceil- 
ing lights.  The  hall,  vestibules,  and  corridors  will  be 
lighted  by  60-watt  ceiling  lights  placed  uniformly 
throughout.  Leaded  glass  will  be  used  in  all  windows. 
The  class-rooms,  teachers'  and  principal's  rooms,  and 
waiting  room  will  have  maple  floors,  while  the  vesti- 
bule, hall,  and  corridor  floors  will  be  Terrazzo.  The 
heating  and  ventilation  will  be  by  steam,  aided  by 
electric  fans,  fresh  air  being  taken  in  through  two 
large  flues  built  on  either  side  of  the  main  entrance. 
The  plumbing  work,  and  all  sanitation  equipment,  will 
be  high-class  and  modern. 

The  exterior  finish  will  be  of  brick  and  Sackville, 
with  New  Brunswick  brown  stone  facings  and  cop- 
ings. 

The  sub-contractors  are:  masonry,  H.  Lucas  & 
Son;  carpentry,  D.  Springman;  plastering,  W.  J. 
Haddock  &  Son;  painting,  J.  R.  Bell;  plumbing,  heat- 
ing and  ventilation,  Purdy  Mansell,  Limited;  iron 
stairs,  Canada  Wire  and  Iron  Goods  Company;  roof- 
ing, W.  E.  Dillon  &  Company;  leaded  lights,  Luxfer 
Prism  Company;  reinforced  concrete,  A.  C.  Rich- 
mond ;  heat  regulators,  Johnson  Temperature  Regulat- 
ing Company ;  electric  wiring,  A.  R.  Rice  &  Company ; 
Terrazzo  floors,  Venetian  Marble  Mosaic  Company. ' 


Sand    versus    Mortar    Beds   for    Brick 
Pavements 

By  Will  P.  Blair 

No  one  can  question  that  brick  pavements,  con- 
structed in  accordance  with  directions  which  provide 
for  a  sand  cushion  immediately  underlying  the  brick, 
have  shown  most  satisfactory  results.  Man}^  ex- 
amples of  such  streets  show  but  a  slight  impairment 
from  any  cause,  regardless  of  age  or  traffic.  The  faulty 
ones  are  the  direct  result  of  a  departure  from  a  failure 
to  comply  with  the  details  of  construction  generally 
recognized  as  essential. 

One  of  the  things  seldom  accomplished  is  proper 
compression  of  the  sand  cushion.  It  is  so  difficult 
to  get  it  done  that  many  are  willing  to  hazard  suffici- 
ent resiliency  for  protection  to  the  pavement  by  leav- 
ing it  out  altogether.  It  has  one  function,  and 
only  one — that  is,  to  relieve  the  shock  due  to  impact 
in  the  use  of  the  pavement  and  to  furnish  a  uniform 
support  to  the  overlying  monolith.  A  requirement  to 
fill  up  and  roll  and  refill  for  at  least  three  times  is  a 
necessity  in  order  to  obtain  a  uniform  and  sufficient 
support. 

I  am  well  aware  that  mortar  beds  under  the  wear- 


December    29,    \0\r, 


THE    CONTRACT    RECORD 


uss 


rp=i^ 


1324 


THE     CONTRACT    RECORD 


December   29,   1913 


iiig  surface  of  pavements  are  neither  new  nor  novel. 
Their  use  by  past  generations  was  not  handed  down 
to  us  in  sufficient  detail  to  pass  judgment  upon  them. 
Our  experience  is  therefore  very  limited.  In  recent 
years  but  few  mortar  beds  have  been  tried  under  brick 
and  stone  pavements. 

The  most  interesting  example  with  which  the 
writer  is  acquainted  is  a  small  alley  leading  to  a 
freight  yard  and  warehouse  in  the  rear  of  a  whole- 
sale establishment.  The  brick  were  laid  upon  the 
green  mortar  bed  of  concrete  made  with  seven  parts  of 
coarse  aggregate  and  one  part  of  cement.  The  brick 
surface  was  made  smooth  by  the  use  of  a  rammer 
upon  a  board  placed  upon  the  pavement.  The  joints 
were  then  filled  with   1 :1  cement-grout  filler,  as  pro- 


vided in  our  present  specifications.  This  pavement 
has  been  subject  to  frequent  as  well  as  heavy  traffic 
for  more  than  ten  years.  It  is  in  almost  perfect  con- 
dition and  shows  no  impairment  whatever  either  from 
thermal,  traffic,  humidity  or  frost  effect. 

It  has  been  found  that  the  resiliency  of  well- 
grouted  brick  pavements  on  a  sand  cushion  ranges 
between  0.0003  and  0.0100.  Considering  it  to  be  a 
fact  that  no  brick  in  such  pavements  have  ever  suf- 
fered serious  injury  from  shock,  the  question  naturally 
arises,  will  injury  result  from  shock  in  case  the  pave- 
ment slab  is  doubled  in  depth?  We  have  in  mind  a 
monolithis  structure  which  includes  4  inches  of  founda- 
tion,' which  structure,  of  course,  will  have  less  resi- 
liency than  the  thinner  slab. — Engineering  News. 


St.  Pierre  Glaver  Church,  Montreal 


THE  contract  for  the  Church  of  St.  Pierre  Claver 
with  the  presbytery,  on  Boulevard  St.  Joseph 
and  Delorimier  Avenue,  Montreal,  was  recent- 
ly let  to  Mr.  A.  Pion,  Montreal.  The  Church, 
designed  by  Mr.  J.  O.  Marchand  and  Messrs.  Venne 
and  Labelle,  architects,  Montreal,  is  in  the  early  Ital- 
ian style  and  will  be  erected  on  a  site  with  a  frontage 
of  171  feet  on  Boulevard  St.  Joseph  and  a  depth  of 
218  feet  on  Delorimier  Avenue. 

The  plans  show  a  highly  decorative  structure,  par- 
ticularly in  the  interior.  The  foundations  will  be  of 
concrete ;  the  exterior  of  the  superstructure  of  Mont- 
real limestone,  backed  with  terra-cotta  and  with  rein- 
forced concrete  for  pillars  and  beams  to  carry  certain 
parts  of  the  walls.  A  steel  frame  will  be  used  to  carry 
the  structure.  The  floors  will  be  of  fireproof  material 
and  the  roof  of  tile. 

A  feature  of  the  church  will  be  two  towers,  one 


on  each  side  of  the  main  entrances  on  St.  Joseph 
Boulevard.  Above  these  entrances  will  be  windows 
giving  light  to  the  choir  gallery  and  organ  loft  erect- 
ed over  the  end  of  the  church.  A  belfry  will  be  placed 
in  each  of  the  towers.  The  basement  will  be  used 
for  devotional  purposes ;  it  will  contain  altars,  vestries, 
etc.,  and  will  be  reached  through  six  entrances  from 
the  side  streets  and  the  towers.  The  main  entrances 
to  the  church  proper  are  by  a  flight  of  stone  steps. 
There  are  to  be  a  central  nave  and  two  aisles  separated 
by  columns  in  Scagliola  on  either  side ;  the  nave  will 
have  a  caisson  ceiling.  The  seating  capacity  is  1,100 
in  the  basement  and  1,200  in  the  auditorium,  with  390 
in  the  two  transept  galleries. 

The  adjoining  presbytery  will  communicate  with 
the  church.  The  presbytery  is  also  of  Montreal  lime- 
stone and  contains  administrative  offices,  baptistry 
and  household  accommodation. 


St.  Pierre  Claver  Church,  Montreal 
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Street    Cleaning    Refuse    Disposal 

Mr.  G.  H.  Hanna,  before  the  recent  International  Road  Congr'ess,  Worcester, 
Mass.,  outlines  conditions  in  Cleveland — Cost  of  cleaning  an  important  item 

Third,  i)aving  [wlicy  with  a  view  to  saving  the  cost 
of  cleaning. 

Flushers  Very  Satisfactory 

The  use  of  flushers  has  proven  not  only  the  chea|>- 
est  but  the  most  satisfactory  method  of  street  clean- 
ing that  our  experience  in  Cleveland  has  been  able  to 
develop.  We  still  make  a  considerable  use  of  hand 
sweeping,  but  to  make  my  point  clear  I  need  only  refer 
to  the  statistics  of  our  department,  which  show  an 
average  cost  of  15.3  cents  per  square  of  10,000  square 
feet  for  flushing,  to  which  must  be  added  practically 
nine  cents  for  pick  uj)  work,  a  total  of  some  24  cents 
per  square  as  against  42  cents  for  the  work  of  the  white 
wings. 

The  white  wing  is  ttx)  convenient  and  necessary  an 
adjunct  to  be  wholly  displaced  under  any  conditions. 
Dc>wn-town  streets  must  be  swept  continuously  dur- 


Ihave  Ijeeii  rc(|uestcd  to  conic  here  and  talk  to  you 
in  detail  and  explain  the  object  of  the  Associa- 
tion of  Street  Cleaning  and  Refuse  Disposal  Offi- 
cials of  the  United  States  and  Canada.  This  or- 
ganization has  been  in  contemplation  for  some  time. 
Thanks  to  the  cfTorts  of  Commissioner  Fethcrston  and 
Secretary  Buchanan  of  the  New  York  City  Street 
Cleaning  Department  for  their  unceasing  work  and 
patience,  it  has  now  attained  a  growth  which  assures 
that  branch  of  civic  government  an  exchange  of  know- 
ledge unsurpassed  by  any  theoretical  students  of  muni- 
cipal problems.  This  is  our  main  object;  we  hold  that 
an  interchange  of  ideas  from  practical  men  that  have 
made  our  particular  branch  a  study  not  from  theory 
and  unfathomable  figures,  but  from  actual  exi)erience 
work,  thus  giving  cities  or  hamlets  the  benefit  of  a 
vast  field  of  knowledge  that  could. not  otherwise  be 
obtained. 

Street  Cleaning  "Never  Done" 

Street  cleaning  is  not  a  romantic  subject.  It  does 
not  arouse  the  enthusiasm  of  citizens  like  a  new  pub- 
lic building  or  similar  work  of  construction.  It  is  not 
so  exciting  as  ))utting  out  a  fire  or  suppressing  a  riot. 
It  is  less  of  a  kid  glove  job  than  caring  for  parks  and 
|)laygrounds.  Like  woman's  work,  it  is  "never  done," 
but  has  to  be  repeated  day  after  day  and  week  after 
week. 

The  best  street  cleaning  superintendent  is  the  man 
you  never  hear  about,  because,  if  his  work  is  done  well, 
nobody  ever  tbinks  of  him.  If  his  work  is  neglected 
or  badly  done,  he  gets  his  name  in  letters  an  inch  high 
on  the  front  page  of  every  paper.  Yet,  the  street  clean- 
ing department  is  often  the  first  agency  of  the  city  to 
feel  the  pruning  knife,  when  it  is  necessary  to  cut 
down  expenditures.  That  is  how  much  glory  there  is 
in  the  street  cleaning  business.  A  street  cleaner  may 
save  lives,  by  combating  unsanitary  conditions,  but  he 
gets  no  hero  medals  and  no  monuments. 

I  am  not  complaining  of  my  job.  I  am  simply  cx- 
])laining  in  advance  why  certain  facts  of  which  1  will 
treat  have  escaped  general  attention.  For  example, 
it  is  common  to  divide  paving  costs  under  two  heads, 
the  cost  of  construction  and  the  cost  of  repair.  I 
maintain  that  the  cost  of  cleaning  is  fully  as  significant 
a  factor  as  the  cost  of  repairs  and  is  entitled  to  equal 
consideration  in  deciding  any  question  of  paving 
policy. 

The  street  cleaner's  task  is  more  directly  reducible 
to  a  question  of  dollars  and  cents  than  is  the  paving 
engineer's.  "When  a  street  is  clean  it  is  clean,  and 
there  arc  no  degrees  of  super  excellence  to  aim  for. 
It  must  be  the  superintendent's  continual  study  to  ef- 
fect this  cleaning  as  cheaply  as  possible,  both  because 
the  public  grudges  money  for  street  cleaning  and  be- 
cause, if  there  is  sufficient  money,  what  is  saved  in 
economical  cleaning  can  be  applied  to  more  frequent 
cleaning.  Therefore,  economy  must  be  the  theme  of 
any  practical  discussion  of  street  cleaning.  I  will  try 
briefly  to  tell  you  the  result  of  my  experience  in  three 
elements  of  economy ; 

First,  the  cheapest  method  of  cleaning  pavements. 

Second,  methods  of  reducing  litter. 


Kig.  l.-W(st  14th  Street.  ClcveUnd.  Ohio. 

ing  ihc  day,  and  the  hand  sweeper,  with  his  small  cart, 
can  also  work  to  advantage  in  the  gutters  of  residenc> 
streets,  collecting  dirt  that  has  either  been  flushed  o: 
blown  to  the  curbs.  But  so  far  as  our  experience  goc.- 
the  lessening  of  cleaning  cost  by  cheaper  method- 
means  simply  the  extension  of  the  use  of  flushers  at 
every  practicable  point. 

There  is  an  argument  of  ^.lmulU<Ml  ni  lavor  of  the 
flushing  method  of  cleaning.  Dust  breeds  infection 
and  is  extremely  unpleasant  where  it  is  not  dangerous. 
Hand  sweeping  causes  a  certain  amount  of  dust  and 
mechanical  sweeping  usually  causes  still  more.  How- 
ever, with  all  that  can  be  said  on  this  score,  I  am  op- 
posed to  simple  sprinkling  as  a  means  of  laying  dust. 
Ammonia  and  other  products  leach  out  of  damp  man- 
ure and  form  a  scum  on  the  surface  of  the  street  that 
is  nearly  impossible  to  remove  and  makes  the  pave- 
ment slippery  and  foul  smelling.  Water  should  al- 
ways be  applied  with  force  enough  to  carry  the  refuse 
to  the  gutter,  where  it  should  be  promptly  collected 
with  brooms  and  shovels  and  removed. 
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The  prevention  of  litter  in  streets  has  l)een  carried 
farther,  perhaps,  in  more  congested  cities  than  has  yet 
been  necessary  in  Cleveland.  Even  in  our  most  crowd- 
ed quarters,  the  streets  and  sidewalks  are  rarely  used 
as  locations  for  garbage  and  ash  cans,  so  one  fruitful 
source  of  trouble  in  certain  eastern  cities  is  minimized 
in  our  case.  We  are  reasonably  successful  in  teaching 
the  public  to  use  waste  i)aper  boxes,  but  there  is  al- 
ways room  for  improvement  in  such  works  of  public 
education.  We  have  tried  during  the  past  year  to  or- 
ganize volunteer  corps  among  school  boys  and  girls 
who  will  use  their  influence  against  the' useless  litter- 
ing of  streets.  The  success  of  the  venture  is  still  at 
issue. 

Cleanliness  Encourages  Cleanliness 

On  the  long  run,  nothing  encourages  carefulness 
on  the  part  of  the  public  so  much  as  efficient  and  care- 
ful cleaning.  A  man  does  not  hesitate  to  throw  paper 
or  rubbish  into  a  street  that  is  already  foul.  He  thinks 
twice,  if  the  street  is  neat  and  clean.  If  there  is  a 
waste  box  at  hand  with  a  printed  word  of  suggestion 
on  the  outside,  he  is  apt  to  use  the  box. 

The  greatest  source  of  expense  in  Cleveland  has 
come  not  from  those  who  use  the  street  for  traffic,  but 
those  who  use  it  as  a  place  of  business.  A  few  hundred 
square  feet  near  a  certain  street  corner  cost  our  de- 
partment $10,000  to  keep  clean  during  the  year  last 
past.  It  is  the  location  of  a  curb  market,  supposedly 
a  farmers'  market,  but  really  the  resort  of  professional 
hucksters  who  dispose  of  provisions  that  have  often 
become  shop-worn  in  adjacent  market  houses  before 
finding  their  way  to  the  curb.  It  would  be  a  small  re- 
turn for  the  privilege  of  doing  business  in  the  street  to 
require  these  hucksters  to  keep  their  surroundings 
clean  at  their  own  expense,  on  ])ain  of  arrest  or  for- 
feiture of  their  privileges.  My  annual  report  recom- 
mends that  some  method  be  found  of  ridding  the  city 


Fig.  2.— Automatic  Flusliers  at  work  in  Cleveland,  Ohio. 

of  this  form  of  imposition,  and  I  think  that  if  the 
principle  is  applied  in  most  cities  to  their  market  dis- 
tricts it  will  result  in  a  considerable  saving  of  cost. 

In  certain  localities  the  mud  that  is  tracked  upon 
pavements  is  the  greatest  source  of  cleaning  cost.  Pav- 
ing policies  should  be  carried  out  with  a  \iew  to  hav- 
ing a  minimum  number  of  unpaved  approaches  to  ex- 
isting pavements.  I  want  also  to  point  out  the  need 
of  protecting  narrow  rural  pavements  from  the  over- 


flow or  tracking  of  mud  that  originates  on  adjacent 
portions  of  the  same  highway.  Where  half  of  a  road 
is  paved,  care  should  be  exercised  to  prevent  the  un- 
paved portion  from  draining  across  the  paved  portion. 
If  the  pavement  is  so  narrow  that  teams  must  turn 
partly  off  from  it  at  meeting  points,  the  berms  should 
be  covered  with  broken  stones  or  cinders  to  prevent 
tracking  mud  on  the  pavement.  Few  streets  are  so 
dangerous  to  auto  traffic  as  a  narrow  suburban  pave- 
ment with  a  film  of  fluid  mud  over  it.  The  pitch  fre- 
quently encountered  on  such  pavements  is  enough 
when  covered  with  slime  to  keep  an  auto  continually 
skidding  toward  the  curb.  The  cost  of  cleaning,  un- 
der these  circumstances,  is  higher  than  on  other  streets 
with  ten  times  the  traffic.  With  proper  drainage,  a 
shower  ought  to  be  a  means  of  cleansing,  not  a  means 
of  contamination  for  an  outlying  pavement,  even 
though  it  covers  only  a  portion  of  the  roadway. 

But  the  foregoing  measures  are  not  so  important 
or  effectual  in  saving  the  cost  of  street  administration 
as  is  the  construction  and  maintenance  of  pavements 
that  are  easy  to  clean.  It  is  a  continual  wonder  to  me 
that  so  little  weight  is  given  to  cleaning  cost  when 
paving  questions  are  settled.  An  annual  expense  of 
$500  a  mile  in  repairing  residence  streets  would  be  con- 
sidered an  appreciable  item  of  maintenanc.e,  yet  that 
figure  for  cleaning  a  mile  of  residence  street  through 
a  season  is  extremely  low.  A  cost  of  $500  for  main- 
taining a  mile  of  one  kind  of  pavement  for  a  year  as 
against  a  cost  of  $1,500  for  maintaining  another  kind 
would  be  sufficient  grounds,  in  most  cases,  to  decide 
in  favor  of  the  former  material.  Yet  greater  dififer- 
ences  than  this  in  cleaning  cost  as  between  competing 
types  are  blandly  overlooked. 

Cleaning  Costs 

A  street  cleaner  looks  for  two  qualities  in  a  pave- 
ment. It  must  be  smooth  and  particles  of  litter  must 
not  stick  to  the  surface.  The  question  of  smoothness 
opens  up  the  whole  matter  of  durability.  Any  material 
that  deteriorates  and  roughens  becomes  more  difficult 
each  year  to  clean.  Any  neglect  of  needed  repairs 
means  a  larger  cleaning  bill  until  the  repairs  have  been 
completed.  I  do  not  think  it  is  necessary  for  me  to 
discuss  the  durability  of  materials.  Many  of  you  are 
authorities  on  that  subject.  I  merely  wish  to  empha- 
size one  thought  that  should  enter  into  all  your  cal- 
culations of  expense,  and  that  is,  the  two-fold  expense 
resulting  from  wear,  the  cost  of  repairs  plus  the  in- 
creased cost  of  cleaning. 

Additional  calculation  of  cleaning  expense  must  be 
made  for  all  bituminous  pavements  on  account  of  the 
sticking  of  particles  of  litter  to  the  surface.  These 
surfaces  are  never  quite  so  clean  as  non-adhesive  ma- 
terials, and  it  costs  from  25  per  cent,  upward  in  addi- 
tional cost  to  put  them  in  a  reasonably  presentable 
condition,  on  account  of  this  quality. 

This  difficulty  is  sefen  at  its  worst  in  a  new  creo- 
soted  wood  block  pavement,  when  the  oil  is  gradually 
working  out  between  the  pores  of  the  wood.  The  use 
of  steel  scrapers  must  often  be  employed,  as  the  flush- 
ing by  water  is  not  effective  at  all  in  removing  the  dirt 
from  such  a  surface. 

The  substances  most  easily  cleaned,  that  enter  in- 
to pavements,  are  brick  and  stone.  Neither  of  them 
originates  any  form  of  dirt  and  both  wash  off  readily. 
The  only  ground  for  discrimination  between  them  is 
on  the  question  of  smoothness,  where  brick  has  a 
slight  advantage,  as  a  rule.  But  in  the  use  of  these 
materials,  the  choice  of  a  filler  is  all  important.     A 
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)itnmiiiotis  filler  lias  all  the  disadvantafjes  iif  a  bituiu- 
iiuius  surface,  from  a  cleaner's  standpoint,  and  some 
others  besides.  Beintj  softer  than  the  brick  or  block, 
it  recedes,  leavinp  a  crevice  that  invites  the  lodgment 
of  dirt.  With  the  edges  of  the  brick  or  block  unpro- 
tected, it  is  sure  to  roughen,  thus  adding  to  the  (lifii- 
culties  of  cleaning.  In  fact,  such  a  street,  after  a  few 
years,  i)resents  an  array  of  cobble  stones,  with  the 
filler  invisible,  or  else  melted  and  run  to  the  gutter, 
where  it  impedes  the  work  of  the  follow-up  gang. 

So  what  I  say  in  praise  of  brick  and  block  pave- 
ments is  meant  to  apply  only  to  those  built  with  a  ce- 
ment grout  filler.  I  regret  that  I  must  rely  upon  gen- 
eral observation  rather  than  exact  data  in  supporting 
some  of  my  statements,  but  it  happens  that  we  have 
in  our  office  the  result  of  (jbservations  made  u])on  West 
Foiuteenth  Street,  Cleveland,  with  a  view  to  determin- 
ihg  the  cost  of  cleaning.  This  is  a  grouted  brick  thor- 
oughfare that  has  been  paved  some  ten  years,  and  yet 
is  in  good  enough  condition  to  serve  as  a  model  of 
minimum  cleaning  cost.  This  street  has  a  traffic  of 
about  two  vehicles  a  minute.  It  has  been  cleaned,  on 
an  average,  five  times  a  week,  being  flushed  by  night 
and  hand  swejjt  in  the  day  time.  The  swecjjer  worked 
almost  exclusively  in  the  gutters,  as  most  of  the  dust 
on  such  a  pavement  will  be  blown  to  the  curbing  in 
dry  weather.  The  cost,  ])er  cleaning,  amounts  almost 
exactli^  to  15  cents  i)er  10,000  square  feet,  which  we 
call  a  "square"  and  use  as  our  unit  of  calculation. 

15  cents  per  10,000  ft. 

This  is  the  lowest  figure  that  we  have  been  able 
to  achieve  on  any  type  of  pavement.  The  cost  on  the 
best  asphalt  pavement  would  be  not  less  than  twenty 
cents,  and  would  raise  to  thirty  as  the  surface  became 
wavy  or  rough.  A  wood  block  pavement  costs  prac- 
tically a  dollar  a  square  to  clean  in  its  initial  condition 
and  it  will  be  at  least  two  years  before  the  oil  will 
have  dried  out  sufficiently  to  admit  of  its  being  cleaned 
for  thirty  cents  a  stiuare.  A  tar-filled  block  pavement 
will  cost  not  less  than  thirty  cents  per  square,  and,  as 
the  filler  disappears  and  the  blocks  roughen,  this  cost 
will  amount  to  sixty  cents  or  more. 

So  you  can  see  how  much  weight  I  would  put  upon 
the  question  of  cleaning  cost  in  the  selection  of  a  ma- 
terial as  well  as  its  construction.  In  the  case  of  a 
pavement  forty  feet  wide,  there  are  about  twenty-one 
squares  to  the  mile.     As  between  a  material  that  can 


be  cleaned  for  15  cents  and  one  that  can  be  cleaned  for 
thirty  cents,  there  is  a  difference  <»f  $3.15  per  mile  per 
cleaning,  a  difference  of  $15.75  j)er  week,  of  $630  \*ct 
season  of  forty  weeks,  and  $6,300  in  ten  years.  .And, 
if,  instead  of  thirty  the  cost  of  cleaning  the  latter  pave- 
ment amounts  to  60  cents  per  square,  as  is  not  uncom- 
mon under  conditions  of  wear,  the  excess  of  cleaning 
cost  will  be  $1,800  for  a  year  or  $18,000  for  a  decade 
above  the  figures  that  we  have  shown  to  be  attainable 
on  West  l''ourtcenth  Street.  The  successes  of  our  de- 
partment and  the  good  sanitary  record  of  our  city  are 
attributable  in  no  small  measure  to  the  fact  that  we 
have  miles  of  this  type  of  brick  pavement. 

Cleaning  costs  can  be  greatly  reduced  by  policy 
of  prompt  repairs.  I  believe  in  the  continual  patrol 
of  all  city  streets  by  men  whose  duty  it  is  to  discover 
defects  in  pavements  and  prescribe  repairs.  Kven  from 
the  standpoint  of  repair  cost,  such  a  system  saves 
money.  When  cleaning  is  considered,  as  well  as  re- 
pairs, the  saving  of  a  patrol  system  is  so  }."-<—»  --  to 
make  any  other  system  a  luxury. 

A  bad  pavement  is  the  despair  of  the  street  cleaner. 
I'.very  town  has  streets  that  ought  to  be  called  gravc- 
.yards.  There  lie  the  remains  of  past  paving  failures, 
rutted,  rough  and  unsightly,  tf)  reproach  the  men  who 
laid  them.  As  a  street  cleaning  sui)erintendent  my  last 
word  of  advice  to  you  is  to  tear  such  pavements  up 
and  build  pavements  in  which  you  can  take  pride. 
Build  for  ease  of  traction,  build  for  durability,  but  alsf» 
build  for  sanitation.  Build  a  pavement  that  can  be 
washed  and  swept  clean.  Such  a  policy  is  not  ex- 
pensive. The  real  extravagance  is  to  keep  pavements 
on  your  streets  that  are  a  barrier  to  traffic,  a  breeding 
place  for  germs  and  a  burden  upon  the  street  clean- 
ing department  to  keep  in  a  condition  of  halfway  pre- 
sentability. 

In  view  of  our  experience  and  the  economy  of  clean- 
ing streets  of  one  kind  compared  with  that  of  another, 
as  well  as  the  difference  in  economy  that  is  a|)parcnt 
to  the  man  on  the  job,  of  a  street  out  of  rejjair  and  one 
in  a  maximum  state  for  use,  I  wish  to  seriously  submit 
for  your  consideration  as  to  whether  or  not  those  who 
design,  construct  and  select  pavements,  have  not  la- 
mentably failed  in  measuring  the  economy  of  a  pave- 
ment by  excluding  every  consideration  that  is  involved 
in  keeping  them  in  clean  sanitary  condition — confining 
their  consideration  simply  to  cost  of  construction, 
maintenance  and  repair. 


Reinforced  Concrete  T  Beam  Theory 


By  E.  G.  W. 

THE  determination  of  a  veinforced  concrete  T  section 
is  at, present  effected  in  three  ways,  viz.:  (1)  an  ap- 
pro^timate  mathematical  method  which  neglects  the 
compression  in  the  stem  when  this  is  held  to  be 
inconsiderable;  (2)  a  mathematical  method  which  takes  the 
compression  in  the  stem  into  account  when  it  is  held  to  be 
considerable,  but  which  depends  for  its  application  upon 
formulae  so  cumbrous  as  to  be  of  little  practical  value;  (3) 
tables  and  diagrams  prepared  by  various  writers  which  yield 
good   results,  but  which  necessitate  several   time-consuming 

operations. 

.Ml  these  methods  seem  intended  to  convey — and  do  con- 
vey to  many  users — the  impression  that  the  analysis  of  a  T 
section  is  attended  by  peculiar  (lifticulties.  ncedinR  more  than 
ordinary   care   and   attention    to   surmount    tliem;    while    the 
•  Bridge  Engineer,  Highways  Department.  Province  of  Saskatchewan. 


Montgomery* 

attempt  made  to  distinguish  between  beams  by  the  first  two 
methods  is  mistaken,  resting  as  it  does  upon  the  common, 
but  erroneous  belief  that  the  compression  in  the  stem,  if 
considered,  complicates  the  analysis.  On  the  contrary,  the 
inclusion  of  this  factor  within  the  analysis  affords  a  simple 
and  accurate  means  of  establishing  the  ratio  of  width  of 
flange  to  width  of  stem,  which  is  important  and  leads  directly 
to  the  determination  of  the  required  section. 

T  beams  enter  so  largely  into  everyday  structural  design 
that  it  seems  worth  while  to  bring  to  the  attention  of  inter- 
ested readers  two  methods  by  which  any  T  section  can  be 
determined  as  readily  and  accurately  as  a  rectangular  section, 
without  resort  to  any  new  principle.  That  neither  of  these 
methods  has  been  propounded  by  any  other  writer  seems  to 
be  due  to  the  presupposed  intricacy  of  the  subject  diverting 
attention  from  its  real  simplicity. 

In  these  methods  the  straight-line,  no-tension  (in  con- 
crete)  theory  is  adopted,  as  being  the  one  generally  used; 
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but  it  will  be  seen  that  the  second  method  might  be  applied 
just  as  readily  to  the  assumption  of  parabolic  variation  in 
compressive  stress. 

The  following,  notation  will  apply: — 
t  =  thickness  of  flange, 
b  =  width   of  flange. 
1)'  =  width  of  stem. 
d  =  eflfective  depth, 
kd  =  depth    from    extreme    compressive    fibre    to    neutral 

axis, 
jd  =  length  of  couple  arm. 
q  ^  distance    of    centre    of    compression    above    neutral 
axis. 
Es  =  modulus   of   elasticity   of   steel. 
Ec  =  modulus  of  elasticity  of  concrete. 
E. 

~  Ec 


h 

- 

Ctnfn    o£  Comprtiiion 



t 

f 

/ftu  tra.  f 

M4 

■ 

,         I'         , 

Fig.  1 

fs  =  unit   working   stress   in    steel, 
fc  ^  extreme  unit   working  stress   in   concrete. 
As  =  area  of  steel  in  tension. 

.A.C  =  equivalent  area  of  concrete  in   compression. 
B.M.  =  bending   moment. 
R.M.  =  moment  of  resistance. 
V  =  maximum  shear, 
v  =  permissible  unit  shear. 

First  Method 

In  a  T  beam,  as  in  a  rectangular  beam,  the  position  of 
the  neutral  axis  is  determined   by  the   equation, 
nfcd 

kd  =  — — (1) 

nfc  +  f. 
The  height  of  the  centre  of  compression  above  the  neutral 
second  moment  area  above  the  N.A.,  about  the  N.A. 

a.xis  = 

first  moment  area  above  the  N.A.,  about  the  N.A. 
Therefore,  referring  to  Fig.  1,  the  position  of  the  centre 
of  compression  is  determined  by  the  equation, 
bkd'  (b  —  b')     (kd  —  t)" 


q  = 


bkd' 


(b  —  b')     (kd 


t)= 


Now,  to  turn  this  equation  to  account,  it  becomes  neces- 
sary to  determine  the  position  of  the  centre  of  compression 
in  advance.  Thus,  if  it  is  desired  to  have  the  centre  of  com- 
pression at  2t/5  below  the  upper  surface  of  the  flange,  sub- 
stitute kd  —  2t/5  for  q  in  the  equation,  and  solve.  By  this 
means  the  five  equations  following  are  established.  When 
the  centre  of  compression   is  at  2t/5 

b  kd=  (5kd  —  6t) 

-  =  1  +  

b'  t'  (4t  —  3kd) 

and,   to   obtain   a   rational   result,   t   must   lie   between   :3kd/4 

and  5kd/6 (2) 

When  the  centre  of  compression  is  at  9t/20 
b  kd'  (20kd  — 27t) 

-  =  1+ 

b'  t'  (13t  —  6kd) 

and  t  must  lie  between  6kd/13  and  20kd/27 (3) 

When  the  centre  of  compression  is  at  t/3 
b  kd'  (2kd  —  3t) 

-=  1  +  

b'  t' 


and  t  must  be  less  than  2kd/3 

When  the  centre  of  compression  is  at  3t/5 


(4) 


b  kd'   (5kd  —  9t) 

—  =  1   +  

b'  t'  (t  +  3kd) 

and  t  must  be  less  than  5kd/9 (5) 

When  the  centre  of  compression  is  at  4t/,'") 
b  kd'  (5kd  —  12t) 

-  =  1  +  

b'  t'  (9kd  —  2t) 

and  t  must  be  less  than  5kd/12 (6) 

It  will  be  observed  that  these  five  equations  apply  to  the 
case  in  which  the  neutral  axis  falls  below  the  flange.  When 
the  centre  of  compression  is  at  t/3,  kd  =  t,  and  the  ratio 
b/b'  is  unity.  When  kd  is  less  than  t,  that  is  when  the 
neutral  axis  falls  within  the  flange,  the  ratio  b/b'  is  again 
unity.  In  both  these  cases  the  treatment  for  a  rectangular 
section  applies;  but  it  is  to  be  noted  that  b'  will  not  represent 
the  width  of  the  stem,  but  will  represent  that  width  of 
flange  which   is  assumed  to  act   in   compression. 

Since  the  extreme   fibre  stress  in   the  concrete  is  equal 
to   fc,   the   stress   in   the   fibres   at   the   bottom   of  the   flange 
kd  — t 

will  be  equal  to  fc    for  the  assumption  of  linear  varia- 

kd 
tion  in  stress.     Hence,  taking  the  compression   in   the  stem 
into  account,  the  total  compression  in  the  concrete  is  equal  to 
fe  kd  —  t  t 

—  X  b'  kd  -f-  [fc-  +  f,         )  I   (b  —  b')  X  —  (see  Fig.  2) 

2  kd  3 

Simplifying  and  excluding  the  term  denoting  average  unit 

fc 

stress,  viz.,  — ,  we  obtain  the  equation 
3 

t  . 

Ac  =  b'kd  -f  •[t(b  —  b')   (2 )]    *.      (7) 

kd 


R.M.  =  M.R.  = 

Ac   X    fc 

A»  = == 


fc 


2 
B.M. 


X  jd 


2f. 


f.jd 


V 
b'  X  d  is  equal  to,  or  greater  than,  — 


(8) 


(9) 


(10) 


To  illustrate  the  application  of  the  analysis  consider  an 
independent  girder,  of  T  section,  to  sustain  a  bending  mo- 
ment of  9,600,000  in. -lbs.,  and  a  maximum  shear  of  80,000  lbs. 
Given  a  span  =  40  ft.;  thickness  of  flange  :=  12  ins.;  v  =  100 


/f'ufral 


M-t 


/.(^j^^Xi-i'-) 


Fig.  2 

lbs.  per  sq.  in.;  fc  =  600  Ibs./in';  fs  ==  15,000  Ibs./in';  n  ^ 
15  (see  2nd  edition,  Turneaure  &  Maurer,  "Principles  of  Re- 
inforced  Concrete   Construction,"  pp.   238-240). 

It  is  customary  to  commence  the  design  by  satisfying 
eq.  (10),  but  it  will  be  found  that  this  equation  will  almost 
invariably  be  satisfied  at  the  first  trial  by  proceeding  as 
follows: — 

Let  centre  of  compression  be  at  9t/20.  Then  from  eq. 
(3).  kd  must  lie  between  16.2  in.  and  26  in.  Assume  kd  =r 
18  in.     Then  from  eq.   (1) 

18(15  X  600  +  15000) 

d  =  


15  X  600 

=  48   in. 


9 


therefore  jd  =  48  in.  —  (^-  x  12  in.) 
20 
=42.6  in. 
from  eq.  (3) 
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Sii 


Su 


1) 

18" 

(20 

X  18  — 

27  \ 

18) 

=  1  + 
U 

1)' 

12' 

(13 

X  12  — 

B  X 

18) 

=  2  — 

16 

listi 
A 

tutitiK  va 
=  181)' 
=  45b' 

lues 

+  [ 

in  eq.  (7) 

11 
2  (2—1)'  — 

1« 

1>')1 

(2- 

1)stituting  va 

lues 

in 

cq.   (K) 

12 


18 


9,600,000  =:  45b'  X  COO  x  42.0  X  — 

2 

whence  b'  =  16.693  in. 
therefore  b    =  44.802  in. 

Now  if  this  value  for  (b)  does  not  exceed  the  width  of 
flange  permissible  for  the  given  case,  and  if  the  value  for 
(b')  provides  a  stem  that  satisfies  eq.  (10),  then  the  section 
is  acceptable  and  may  be  completed  by  solving  for  (A«).  If 
both  these  conditions  are  not  satisfied  trial  must  be  remade 
with  a  new  value  for  (kd). 

In  this  case  both  conditions  are  satisfied,  and  from  eq.  (9) 

A.  ^=  15.023  sq.  ins. 
The    section    can    therefore    be    completed   as    shown    in 
Fig.    3,    and    it    might    be    compared    with    the    section    pre- 
sented in  the  work  from  which  the  example  has  been  taken. 

Second  Method 

This  method  exhibits  a  principle  of  the  T  section  that 
appears  to  have  escaped  notice  hitherto,  and  as  the  treat- 
ment is  that  for  a  rectangular  section,  the  need  for  aids  to 
memory  is  eliminated. 

Referring  to  Fig.  4  it  will  be  found  that  the  resisting 
moment  of  the  T  section  is  equal  to  the  resisting  moment 
of  the  rectangular  section  A,  B,  C,  D  diminished  by  the 
resisting  moments  of  the  rectangular  sections  D,  E,  J,  H 
and  C,  F,  K,  G  when  each  of  these  is  regarded  as  an  inde- 
pendent section  with  its  centre  of  compression  at  two-thirds 
the  height  of  its  extreme  compressive  fibre  above  the  com- 
mon   neutral    axis,    N.A.      The    extreme    compressive    fibres 


^  C.  i.  efifktl 


Also   R.M.   required    | 
in    flange    projec-     V=  (9,«00,000  —  3,789.9151  in    lh«. 
tions  ) 

=     5.814.085  in.  lbs. 

Now  R.M.  per  inch    i  0         MO  0 

width  of  voids  un-    [•=  1x6  x  —  x x  (3ft )  in.  Ib«. 

der  flange  j  18  2  3 

=  20,400  in    lbs 

Therefore  R.M.  per    \ 

inch      width      of      \=  (226,800  —  30,400)  in.  lbs. 
flange  projections     J 

=  20n,400  in.  lbs. 


Fig.  3 

for  the  last  two  sections  lie  along  the  plane  E,  F  and  the 
intensity  of  stress  along  this  plane  will,  of  course,  be  that 
due  to  its  distance  from  the  common  neutral  axis. 

For  the  purpose  of  this  discussion  it  will  be  sufficient  to 
demonstrate  this  truth  by  testing  it  upon  the  example  worked 
out  by  the  first  method. 

Referring  to  Fig.  5,  for  the  overall  stem 
600  18 

R.M.  =  16.093  X  18  X  X   (48 ) 

2  3 

=  3,785,915  in.  lbs. 

3,785,915 

Therefore  R.M.  per  inch  width  of  stem  = in.  lbs. 

16.693    • 
=     226,800  in.  lbs. 


Fig.  4 


Therefore     required    "|          5,814,085 
length     of     flange     [=  


projections 

Therefore  total  width 
of  flange 


206,400 
=  28.169  in. 


}=   (16.693    +  28.169)  ins. 


=   44.862   ins. 


which  is  the  exact  result  obtained  by  the  first  method. 

The  application  of  the  method  can  now  be  explained 
briefly.  VVhcn  a  T  section  to  sustain  a  given  bending  mo- 
ment and  shear  is  sought — the  other  necessary  data  being 
also  given — first  find  the  dimensions  that  will  satisfy  eq. 
(10),  and  then  obtain  the  width  of  flange  by  the  process 
traced  above.  If  the  width  so  obtained  is  permissible  for 
the  given  case,  there  only  remains  to  find  the  area  of  tensile 
reinforcement  by  eq.  (9),  using  the  form 

Ac    X   fc 

A.  =  


U- 


2f. 


4*»t2 


1 

n" 



1 

--4-1 

r- 

1 

— 
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fHuirw/  4t>i 
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•\ 
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' 

A 

w 

AT  <595* 

Fig.  S 

The  value  of  .\c  will  be  that  given  by  eq.  (T>. 

It  will  be  observed  that  for  this  method  it  is  not  neces- 
sary to  know  the  length  of  the  couple  arm.  but  the  curions 
might  find  the  position  of  the  centre  of  compression  by  the 
equation  referring  to  Fig.  1.  and  having  obtained  the  length 
of  couple  arm  therefrom,  satisfy  themselves  that  the  resist- 
ing moments  in  concrete  and  steel  are  as  required. 
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A    budget   of   comment   presented    in   the    interest   of   public   welfare, 
independent  of  party  politics  and  with  malice  toward  no  one. 


General  Bertram  has  paused  to  dig  a  few  trenches 
around  the  grave  of  the  late  lamented  Shell  Committee  and 
train  the  heavy  guns  of  his  typewriter  on  the  critics  of  the 
dear  departed.  But,  sad  as  it  may  seem,  General  Bertram's 
defence,  which  appears  in  an  open  letter  to  Sir  Sam  Hughes, 
is  at  points  strongly  at  variance  with  some  statetnents  made 
by  D.  A.  Thomas,  who,  at  the  instance  of  Lloyd  George, 
came,  saw  and  spoke  ere  he  departed.  And  what  he  said 
misled  even  the  Government  organs  into  thinking  that  cer- 
tain contractors  had  "striven  to  get  large  profits  out  of  their 
contracts."     But  hear  what  General  Bertram  says: 

"For  various  reasons  while  chairman  I  have  refrained 
from  giving  out  a  statement  of  prices  as  compared  with 
prices  in  England  and  the  United  States.  But  I  can  assure 
the  public  that  .in  nearly  every  case  our  prices  are  lower 
in  this  country.  I  have  before  me  now  a  comparison  of 
prices  which  will  prove  my  statement." 

*  *       * 

But  hold  a  minute!  Perhaps  we  can  reconcile  the  above 
with  Mr.  Thomas'  remark  that  certain  manufacturers  were 
getting  larger  profits  than  they  were  entitled  to.  Perhaps 
General  Bertram  is  speaking  of  the  prices  of  to-day.  And 
Mr.  Thomas  may  have  been  thinking  of  the  prices  before 
those  fainous  interviews  in  which  Mr.  F.  P.  Jones  denies 
taking  so  important  a  part.  This  really  looks  like  a  reason- 
able conclusion,  for  further  on  in  his  letter  General  Bertram 
goes  on  to  say: 

"As  the  business  developed  in  Canada,  as  experience  was 
gained,  we  were  enabled  greatly  to  reduce  the  cost  of  pro- 
duction, so  much  so  that  on  our  present  contracts  we  expect 
to  save  the  Imperial  Government  probably  $30,000,000  as 
between  the  price  of  the  original  orders  and  the  ])rices  now 
lieing  paid  to  the   manufacturers." 

*  ♦       ♦ 

You'll  remem1)er  it  was  reported  that  the  aforementioned 
interviews,  the  cancellation  of  approved  tenders  that  fol- 
lowed, and  the  subsequent  letting  of  contracts  on  new  ten- 
ders, saved  the  British  Government  $31,000,000.  The  denial 
subsequently  issued  declared  these  figures  to  be  incorrect. 
Has  General  Bertram  at  last  given  us  the  true  figures?  Or 
must  Mr.  Jones  get  credit  for  only  part  of  the  saving  and 
part  of  the  credit  be  given  to  the  demand  for  contracts 
caused  by  the  new  policy  of  letting  them  by  open  tenders? 

*  *       * 

General  Bertram  appears  to  take  credit  for  the  Shell 
Committee  from  strange  sources.  For  instance,  he  proudly 
asserts  that  Canadian  manufacturers  undertook  contracts 
without  any  financial  advance,  whereas  in  England  the  Muni- 
tions Department  advances  the  money  for  the  complete  equip- 
ment of  their  factories.  In  other  words,  he  pats  himself  on 
the  back  because  Canadian  manufacturers  were  possessed  of 
enterprise  of  which  his  committee  and  the  Government  behind 
it  were  utterly  lacking.  It  is  no  fault  of  the  Shell  Com- 
mittee that  the  shell  making  industry  has  made  some  pro- 
gress in  Canada.  It  is  the  fault  of  both  the  Shell  Committee 
and  the  Government  that  the  industry  is  not  double  its  pre- 
sent volume. 


By  the  way,  we  are  still  waiting  to  hear  what  Premier 
Hearst  has  to  say  to  his  wayward  follower  J.  R.  FoUis, 
M.P.P.  for  Peel.  Will  he  read  him  a  little  lecture  on  the 
evils  of  horse  trading  and  tell  him  to  sit  low  in  the  back 
benches  till  the  trouble  blows  over?  Or  will  he  come  out 
cold  and  hard  and  tell  the  errant  James  that  he  who  would 
profit  by  Government  horse  deals  has  no  place  in  the  ranks 
of  the  grand  old  party  of  Sir  James  Whitney?  By  the  way, 
what  would  Sir  James  have  done?  The  Government  is  be- 
ing weakened  by  this  silence  on  the  part  of  Mr.  Hearst. 

*  ♦      * 

If  shells  are  being  made  in  Canada  cheaper  and  more 
quickly  than  they  are  in  the  United  States  and  England,  why 
is  it  that  hundreds  of  millions  in  contracts  are  being  spent 
in  the  United  States,  where  only  tens  of  millions  are  placed 
here?  Perhaps  General  Bertram,  who  is  responsible  for  the 
statement,  will  write  another  letter  and  answer  this  question. 
In  the  same  letter  he  might  mention  why,  when  a  Hamilton 
manufacturer  oflfered   to   make   shells  at   cost,   his  offer  was 

not  accepted. 

*  *       * 

"We  were  asked  to  bid  on  5  in.  shells,"  says  a  manu- 
facturer, "  and  bid  a  price  the  same  as  other  firms.  A  few 
days  ago  we  received  an  answer  that  our  tender  could  not 
be  accepted,  no  reason  being  given."  Perhaps  when  General 
Bertram  writes  his  next  letter  he  will  give  the  reason. 

*  *       * 

The  Liberal  press  is  inclined  to  the  belief  that  the  Gov- 
ernment's life  should  be  extended.  Making  all  due  allow- 
ance for  patriotism,  desire  that  nothing  should  interfere  with 
the  successful  carrying  on  of  the  war,  etc.,  this  being  in- 
terpreted means  that  the  Liberals  do  not  want  an  election 
at  present.  They  naturally  feel  that  there  are  few,  if  any, 
reasons  why  the  people  should  return  them  to  power.  They 
know  that  when  they  do  get  back  to  the  seats  of  the  mighty 
it  will  be  because  of  the  other  party's  sins,  rather  thail  their 
own  virtues.  Consequently  they  would  tarry  yet  a  little 
longer  in  the  shades  of  Opposition.  With  the  Shell  Com- 
mittee refusing  to  stay  buried.  Sir  Sam  Hughes  still  talk- 
ing, the  Ross  rifle  being  daily  condemned  by  soldiers  return- 
ing from  the  front,  and  the  Government  taking  no  steps  to 
clear  up  the  growing  mass  of  rumors,  they  feel  that  a  little 
patience  is  not  only  a  virtue  but  likely  to  prove  a  paying 
proposition.  It  is  not  ours  to  advise  great  men.  But  from 
here  it  looks  as  if  sharp  action  by  the  Government,  both  as 
to  the  source  of  the  rumors  and  the  date  of  the  election, 
would  produce  great  results.  It  is  a  wise  party  that  dots 
what  its  opponents  don't  want  it  to  do. 

*  *       * 

What  has  become-  of  the  proposition  to  tax  war  con- 
tract profits?  In  these  days  when  there  is  a  subscription 
list  on  every  corner  and  a  begging  letter  in  every  mail  it 
would  be  a  mighty  popular  Government  that  would  make  the 
profiteers  disgorge  and  apply  the  proceeds  to  the  various 
patriotic  funds.  It  is  all  right  to  "give,  give,  give,"  but  the 
day  is  approaching  when  the  liberal  must  quit  because  of 
empty  pockets.  Soldiers'  families  must  not  starve;  returned 
soldiers  must  be  cared  for.  The  Government  is  after  all  the 
responsible  party.  It  must  look  for  money  where  the  money 
is.     The  "profiteers"  have  some  of  it. 

*  *       * 

That  the  critical  stage  in  recruiting  has  been  reached  is 
admitted.  That  old  methods  of  securing  recruits  are  worn 
out — acknowledged.  Handing  dodgers  to  men  on  street 
corners  has  lost  its  charm.  It  remains  for  those  in  charge  to 
go  about  their  work  scientifically.  Some  time  ago  it  was 
suggested  to  Sir  Sam  Hughes  that  if  certain  classes  were 
organized  into  battalions  results  might  be  obtained.  As  the 
suggestion  was  not  accompanied  by  a   verbal   boquet   it   re- 
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ceived  scant  attention.  But  if  an  "accountants'  battalion," 
a  "merchants'  battalion"  or  a  "bookkeepers'  battalion"  was 
formed  might  it  not  have  the  effect  of  drawing  men  who 
rather  shrink  from  the  possibility  of  being  compelled  to 
bunk  with  some  man  a  police  magistrate  has  given  the  choice 
of  cnlistiiiK  or  going  to  jail?     It  might  be  tried. 

*  *       » 

Mr.  McAvity.  manager  of  the  Bufltalo  Forge  Company 
of  Berlin,  who  has  been  engaged  by  the  Imperial  Munitions 
Board  to  act  in  an  advisory  capacity  looks  to  me  like  the 
right  man  in  the  right  place.  He  not  only  has  expert  know- 
ledge of  the  manufacture  of  shells,  but  is  a  man  of  good 
judgment  and  wide  business  experience. .  He  should  give 
valuable  assistance  to  the  Clommittee.  The  latter  evidently 
means  well  and  if  it  were  built  on  a  somewhat  broader  gauge 
could  do  much  to  repair  the  damage  done  by  the  Shell 
Committee.     Anyway   it   is   deserving  of  a  chance   to   show 

what   it  can  do. 

*  »       * 

And  now  the  good  old  Tory  Ottawa  Journal  has  crawled 
over  the  fence  into  the  camp  of  those  who  are  demanding  an 
investigation  of  the  Shell  Committee.  It  may  have  decided  to 
take  the  hurdle  after  being  assured  that  Liberals  as  well  as 
Conservatives  have  been  taking  a  hand  in  the  shell  game,  for, 
as  partial  justification  for  its  course,  it  quotes  the  following 
from  the  Hamilton   Herald: 

"The  Montreal  Herald  has  l)cen  extremely  vigorous  in 
its  denunciation  of  war  profiteering  and  profiteers.  But  the 
Montreal  Herald's  esteemed  local  contemporary,  the  Mail, 
discloses  the  fact  that  the  editor  of  the  Herald,  the  Hon. 
George  P.  Graham,  is  a  director  of  a  company  which  has 
been  clearing  a  profit  of  100  per  cent,  out  of  the  manufacture 
of  war  munitions.     The  joke  seems  to  be  on  the  Herald." 

Anyway,  while  the  journal  does  not  think  that  Brock- 
ville's  favorite  orator  has  very  much  interest  in  any  com- 
pany so  occupied  it  graVely  arrives  at  the  conclusion  that 
"the  important  thing  is  that  there  should  be  an  enquiry 
into  the  question  of  shell  profits."  and  it  winds  up  with  the 
following:  "Explanations  are  needed — not  on  behalf  of  the 
Dominion  Government,  which  had  nothing  to  do  with  the 
matter,   but  on   behalf  of   the   former   Shell   Committee   and 

Ihe  manufacturers." 

*  *       » 

And,  while  I  heartily  agree  that  explanations  are  in 
order,  I  cannot  accept  the  statement  that  the  Dominion 
Government  had  nothing  to  do  with  it.  The  Dominion  Gov- 
ernment gave  birth  to  the  Shell  Committee.  It  may  be  its 
"war  baby"  and  the  Government  may  be  heartily  ashamed 
of  it.  It  may  have  shifted  its  burial  to  the  Imperial  authori- 
ties, but  it  cannot  escape  responsibility  for  its  birth.  It 
may  make  some  reparation  if  it  bares  its  record  to  the  pub- 
lic. Who  knows  but  there  may  have  been  good  as  well  as 
bad  in  that  record?  But  when  the  Government  organs  start 
in  to  disown  it,  the  public  can  be  excused  for  having  a  few 
suspicions. 

*  *       * 

There  is  a  large  curiosity  as  to  who  the  company  arc 
who  took  over  that  shell  contract  from  the  Grand  Trunk 
Pacific  and  leased  the  Transcona  shops  from  the  Government 
to  carry  on  the  work.  A  mysterious  group  of  capitalists 
visited  the  Transcona  shops  just  prior  to  the  transfer  and 
they  are  supposed  to  have  something  to  do  with  it. 

*  *      * 

Huron  county  struck  a  new  note  in  the  giving  lino 
when  it  refused  to  make  a  grant  to  the  recruiting  fund.  Two 
reasons  are  given  by  the  county  council  for  its  action.  The 
first  is  that  the  Government  should  pay  the  cost  of  recruit- 
ing. The  second  is  that  there  are  hundreds  of  men  in  the 
towns  and  cities  who  can  be  much  better  spared  than  those 


who  till  the  soil  and  raise  the  food  for  the  men  who  fight. 
And  both  reasons  have  a  certain  amount  of  appeal.  Recruit- 
ing is  just  as  much  government  work  as  clothing  and  drill- 
ing the  men  who  have  been  recruited.  As  for  the  hired  roan 
on  the  farm,  he  always  has  been  and  always  will  b«  a  scarce 
commodity.  His  work  is  so  incessant  and  such  a  deadly 
routine  that  even  camp  life  is  lively  compared  to  it.  It  is  a 
good  guess  that  if  the  Canadian  army  lists  were  analyzed 
there  would  be  found  a  greater  proportion  of  "hired  men" 
and  bank  clerks  than  any  other  calling.  You  can't  blame 
the  farmers  of  Huron  for  refusing  to  further  a  movement 
calculated  to  make  them  do  the  hired  man's  work  and  "th< 
chores"  as  well.  In  all  fairness  to  the  Huron  council  it 
must  be  added  that  it  was  no  spirit  of  parsimony  that  prompt- 
ed their  protest.  They  voted  $6,000  a  month  to  the  Patrioti. 
Fund — the    largest    amount    voted    by    any    Ontario    county 

council. 

*  *       • 

Over  on   the  battlefield  the  vultures  fly;  in  each  war 
worn  country  the  army  contractors  gather.     Even  poor  ol<l 
France,  whose  heroism  has  awakened  the  admiration  of  the 
world  is  having  trouble  with  them.     The  Chamber  of  Depu 
ties  has  found   it   necessary   to  appoint  a  committee  to  en 
quire  into  contracts.    One  of  the  duties  will  be  to  investigate 
a  "horse  deal"  which  is  said  to  have  involved  several  million 
francs   paid    in    commissions.      And    in    this   connection    tli' 
Winnipeg    Tribune    recalls    "a    statement    published    a    few 
weeks  ago   that   a  prominent   pplitician   resident   at   Ottawa 
had    received    a    contract    from    the    French   government    to 
supply    remounts    for    the    war.      By    buying    horses    in    the 
northwestern  states  and  delivering  them  m  France  he  made  a 
profit,  according  to  his  own  alleged  admission,  of  $100,00<> 
It  is  asserted  that  his  secretary  said  the  profits  were  $300,000 

Is  nothing  held  sacred  by  our  Canadian  financier?    Surr 
ly  poor  old  France  had  suflfered  enough  at  the  hands  of  th^ 
Kaiser!     That    she    should   also   have   to    pass    through    the 
hands  of  an   Ottawa  politician   is  piling  agony  on   the   suf- 
fering.    Belgrium  next. 

•  •       • 

They  had  a  little  mix-up  over  the  raising  of  a  battalion 
up  in  Wellington  county  which  gives  rise  to  a  suggestion 
that  a  little  political  pull  is  no  detriment  to  a  man  who 
really  wants  a  command.  When  it  was  first  proposed  to 
raise  the  Wellington  battalion  Lieut.-Col.  Taylor  was  sent 
down  from  London  to  recruit  and  presumably  lead  it  into 
the  field.  After  he  had  got  the  county  fairly  well  organized 
Lieut.-Col.  Craig  suddenly  awoke  to  the  fact  that  he  was 
overlooking  a  bet.  Col.  Craig  is  a  former  M.P.P.  and  a  firm 
friend  of  the  member  of  the  Dominion  House  who  is  also 
of  the  Conservative  persuasion.  A  hurried  trip  to  Ottawa 
was  followed  by  the  announcement  that  two  battalions  were 
to  be  raised  in  Wellington,  one  in  the  north  and  the  other 
in  the  south.  Col.  Craig  to  have  the  north  and  Col.  Taylor 
the  south.  Then  it  was  discovered  that  two  were  one  too 
many  for  the  men  available.  So  Col.  Taylor  was  recalled 
to  headquarters  and  Col.  Craig  took  over  the  wtiole  county. 
Neatly  worked,  wasn't  it? 


"Gott  strafe  England"  is  the  cry  of  baffled  rage  that 
comes  out  of  Germany.  And  well  may  the  Huns  ask  God  to 
punish  Britain,  for  after  more  than  a  year  of  war  it  is  more 
than  ever  evident  that  the  Kaiser  can't.  Germany,  by  her 
"preparedness,"  has  been  able  to  brutalize  Belgium,  seize  the 
richest  part  of  France,  put  the  steam  roller  over  poor  little 
Servia,  and  drive  the  Russians  out  of  Warsaw.  But  to-day. 
with  the  possible  exception  of  one  or  two  small  posts  in 
East  Africa,  she  does  not  hold  one  foot  of  British  soil.  The 
Empire  on  which  the  sun  never  sets  is,  by  reason  of  its  far- 
flung  dominions,  the  most  vulnerable  to  attack  of  any  of 
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the  allies.  But  though  Germany  may  sing  her  hymn  of 
hate  she  cannot  touch  even  one  of  Britain's  scattered  island 
possessions!  On  the  other  hand,  the  blundering  Britisher 
has  swept  German  commerce  from  the  seas  and  seized  her 
Pacific  islands  and  most  of  her  African  colonies.  And  in 
the  meantime  Britain's  "contemptible  little  army"  has  grown 
to  a  quite  respectable  gathering  of  gentlemen  in  Khaki  num- 
bering in  the  neighborhood  of  four  millions.  Even  if  our 
politicians  and  generals  do  make  an  occasional  blunder  it  is 

good  to  be  a  Britisher. 

*       *       * 

It  is  good  business  for  a  political  party  to  keep  systemat- 
ically in  touch  with  its  rank-and-file.  The  best  men  in  Can- 
ada are  not  all  in  Parliament,  and  those  green  baize  doors 
at  Ottawa  are  wonderfully  eflfective  insulators  against  new 
ideas. — Montreal   Star. 

This  from  a  strong  Tory  paper.  The  clouds  of  the 
coming  storm  continue  to  gather. 

SEARCHLIGHT. 


Fourth  Field  Troop  of  Canadian  Engineers  at  Calgary.  He 
states  that  he  expects  his  company  to  be  recruited  up  to 
strength  within  a  few  weeks,  and  that  it  will  leave  for  over- 
seas early  in  the  spring. 


Personal 

George  Edward  Bell,  a  McGill  graduate,  of  the  staff  of 
the  Dominion  Bridge  Company,  and  Robert  George  Kyd, 
Town  Engineer  of  Dunnville,  Ont.,  have  been  elected  asso- 
ciate members  of  the  Institution  of  Civil  Engineers. 

Captain  A.  Charlebois,  who  was  wounded  at  Festubcrt, 
and  was  invalided  home  to  Montreal,  has  been  authorized  by 
the  Minister  of  Militia  to  raise  a  company  of  French-Can- 
adian engineers,  to  consist  of  24f>  men  and  six  officers. 

Sir  William  Price,  President  of  the  Quebec  Harbor 
Commission,  has  notified  the  Hon.  Sir  Sam  Hughes,  Min- 
ister of  Militia,  that  he  is  prepared  to  recruit  a  regiment 
in  Quebec  and  district,  the  regiment  to  be  composed  of  both 
French    and    English-speaking    Canadians. 

Lieut.  Ralph  Harris,  formerly  of  the  Toronto  Roadways 
Department,  has  been  wounded  and  is  now  in  a  Boulogne 
hospital.  Lieut.  Harris  enlisted  in  the  Corps  of  Guides,  and 
after  they  were  disbanded  joined  the  Canadian  Artillery.  In 
England  he  was  transferred  to  the  Royal  Engineers.  He 
is  a  graduate  of  the  School  of  Practical  Science,  Toronto. 

Among  the  many  in  engineering  circles  who  have  sac- 
rificed lucrative  positions  to  fight  for  the  Empire  is  Mr. 
Frederick  Burchell,  C.E.,  of  Sydney,  N.  S.,  who  is  a  bom- 
bardier in  the  6:ird  Battery,  now  mobilized  at  Fredericton. 
Mr.  Burchell  received  his  degree  of  Civil  Engineer  at  Queen's 
University,  Kingston.  Ont.,  and  when  the  war  broke  out  he 
was  occupying  an  important  position  with  the  Nova  Scotia 
Construction  Company,  at  Halifax.  He  intended  to  qualify 
for  a  commission,  but  realizing  how  many  applicants  there 
were  for  officers'  commissions,  he  enlisted  as  a  gunner  with 
the  63rd  Battery,  being  afterwards  promoted  to  his  present 
rank. 

According  to  the  statement  of  Major  R,  W.  Coulthard, 
commander  of  the  No.  2  Tunnelling  Company  of  Engineers 
at  present  being  formed  in  Calgary,  two  companies  com- 
posed of  men  fitted  for  mining  operations  are  being  formed 
in  Canada.  One  is  in  Calgary,  and  will  be  composed  of 
western  miners,  and  the  others,  with  headquarters  at  Pem- 
broke, Ont.,  will  be  made  up  chiefly  of  men  from  the  Cobalt 
mining  region.  Major  Coulthard  states  that  the  men  of  his 
company,  which  is  now  recruited  up  to  about  half  strength, 
are  all  miners  used  to  soft  ground  work,  as  well  as  the 
handling  of  high  explosives.  Its  officers  will  be  qualified 
mining  engineers.  Major  Coulthard  has  himself  been  a 
mining  engineer  for  the  last  sixteen  years,  and  has  done  a 
considerable  amount  of  work  in  British  Columbia.  He  has 
had  military  experience  with  militia  regiments,  having  held 
commissions   with    the    Kootenay    Rifles    of   Fernie   and   the 


Obituary 

Hugh  E.  Gallagher,  of  the  firm  of  J.  Gallagher  &  Son. 
marble  workers,  Woodstock,  N.  B.,  is  dead,  at  the  age  of 
sixty-two.  * 

The  death  occurred  recently  of  Mr.  Edwin  M.  Smith, 
vice-president  of  the  Western  Dry  Dock  and  Shipbuilding 
Company,  Port  Arthur,  Ont. 

David  Arthur  Low,  superintendent  of  water-works  at 
Prince  Albert,  Sask.,  died  in  Winnipeg  on  the  9th  inst.,  at 
the  age  of  46.  He  leaves  a  wife,  his  mother,  two  brothers, 
and  one  sister. 

Mr.  John  Hitch,  Sr.,  a  well-known  resident  of  Ridge- 
town,  Ont.,  died  recently  at  the  age  of  75.  The  late  Mr. 
Hitch  went  to  Ridgetown  twenty-seven  years  ago,  and  ran 
an  up-to-date  brick  and  tile  yard  there.  He  was  born  in 
Ely,   Cambridgeshire,   England. 

After  an  illness  lasting  only  a  few  days,  the  death  took 
place,  on  the  20th  inst.,  of  Mr.  William  Day,  one  of  the 
oldest  residents  of  Guelph,  Ont.  Mr.  Day  had  lived  in 
Guelph  all  his  life,  and  carried  on  business  there  as  a  builder 
and  contractor  for  a  number  of  years.  He  was  considered 
one  of  the  best  plasterers  in  Canada  at  one  time,  and  much 
of  his  work  remains  in  many  of  the  public  buildings  and 
homes  of  Guelph.  He  was  in  his  seventy-eighth  year.  A 
son  and  daughter  survive  him. 

The  death  of  a  recognized  leader  in  scientific  pursuits 
has  taken  place  in  the  person  of  Mr.  Thomas  Leopold  Will- 
son,  of  Ottawa,  who  died  in  New  York  on  the  20th  inst. 
Mr.  Willson  was  noted  principally  for  his  discovery  of  acety- 
lene gas  for  commercial  purposes,  in  1892.  He  was  also  the 
inventor  of  the  acetylene  gas  buoys  and  beacons  which  bear 
his  name,  and  which  are  now  used  as  an  aid  to  navigation  all 
over  the  world.  His  most  recent  discovery  was  that  of  a 
chemical  fertilizer,  for  the  production  of  which  he  received 
a  large  concession  from  the  Newfoundland  Government.  Mr. 
Willson  was  born  in  Princeton,  Ont.,  in  1860,  and  received 
his  early  education  at  the  public  school  there  and  at  the 
Hamilton  Collegiate  Institute.  He  commenced  his  scientific 
endeavors  in  1880,  and  in  the  same  year  gave  to  the  city 
of  Hamilton  its  first  arc  lamps.  In  1909  he  was  awarded 
the   first  McCharles  prize  by  Toronto    University. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Eighty-eight  employees  of  the  Roadways  Department 
of  the  city  of  Toronto  have  enlisted  for  overseas  service. 

Part  of  the  stock  of  the  Montreal  Wood  Mosaic  "Floor- 
ing Company,  Limited,  Montreal,  was  damaged  by  fire  re- 
cently.    The   loss   is   covered   by   insurance. 

J.  E.  Shea,  J.  Martin,  and  N.  Paquette  have  registered 
at  Montreal,  and  will  carry  on  business  under  the  style  of 
the    Dominion    Plaster   Board   Manufacturing   Company. 

The  City  Council  of  Brockville.  Ont.,  have  approved 
of  the  tender  of  the  Roberts  Filtration  Company,  Derby. 
Penn.,  for  the  erection  of  a  filtration  plant  at  a  cost  of  $86,000. 

Such  rapid  headway  has  been  made  on  the  superstruc- 
ture  of   the   new   Quebec   bridge   that   it   may   be   completed 
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about  September  of  1910.  This  would  be  a  year  ahead  of 
the  estimates  made  at  the  time  the  work  was  undertaken. 

E.  and  G.  Castonguay,  general  contractors,  Longue 
Pointc,  Montreal,  have  registered  under  the  style  of  Cast- 
onguay &  Frere. 

The  Automatic  Faucet  Company,  Limited,  has  been  in- 
corporated with  head  office  at  Vancouver  and  a  capital  of 
one   hundred   thousand   dollars. 

The  Threc-O-System  Company,  Limited,  of  Toronto, 
have  obtained  a  charter,  and  will  manufacture  furnaces, 
stoves,  boilers,  radiators,  etc.    Their  capital  stock  is  $2.')0,()00. 

The  City  Council  of  Ottawa  have  carried  a  vote  to 
begin  work  on  the  Rideau  River  intercepting  sewer  immedi- 
ately, without  submitting  the  matter  to  the  vote  of  the 
property  owners. 

The  official  inspection  of  a  new  branch  line  of  twenty- 
five  miles  along  the  Quebec  Central  Railway,  running  from 
St.  Sabine,  Bellechasse,  to  English  Lake,  in  Montmagny 
County,  took  place  on  December  22. 

The  interim  report  of  Works  Commissioner  Harris,  To- 
ronto, shows  that  during  tlie  eleven  months  of  1915  ending 
November  30th,  ;i2,807  miles  of  new  pavements  and  58,567 
miles  of  concrete  sidewalks  were  laid  within  the  city. 

An  application  has  been  filed  at  Ottawa  for  the  incor- 
poration of  the  Ontario  Niagara  Connecting  Bridge  Com- 
pany, of  Niagara  Falls,  Ont.  This  company  plan  to  con- 
struct a  bridge  and  railway,  with  terminals,  over  the  Niagara 
River. 

The  Board  of  Control  of  the  city  of  Toronto  have  re- 
commended to  the  City  Council  that  a  steel  and  concrete 
bridge  combined  be  built  through  Mount  Pleasant  Cemetery 
instead  of  one  entirely  of  concrete.  A  saving  of  $12,000  will 
thus  be  effected. 

Representatives  of  a  number  of  railway  construction  con- 
tracting firms  have  been  in  Fredericton,  N.  B.,  looking  over 
the  ground  preparatory  to  subniitting  tenders  for  construc- 
tion of  an  extension  of  the  St.  John  Valley  Railway  north 
of  Centrcville  and  south  of  Gagetown.  The  work  involves 
an   expenditure   of  about   two  million  dollars. 

The  Regina  Branch  of  the  Canadian  Society  of  Civil 
Engineers  held  a  monthly  meeting  on  Thursday  evening  at 
the  Assiniboia  Club.  The  members  partook  of  a  supper  in 
one  of  the  club's  dining  rooms,  after  which  a  very  interest- 
ing paper  was  read  by  the  chairman,  O.  W.  Smith,  on  the 
subject  of  "Specifications,"  dealing  with  it  from  a  contrac- 
tor's point  of  view.  A  general  discussion  of  the  paper  read 
concluded  the  evening. 

Whether  lodges  and  other  institutions  in  whose  build- 
ings dances  and  other  social  entertainments  are  held  should 
be  fitted  up  with  all  the  fire  protective  appliances  that  are 
installed  in  buildings  which  come  under  the  head  of  licensed 
premises  was  the  subject  of  some  discussion  at  a  meeting 
of  the  Property  Committee  of  Toronto.  Mr.  Pearse,  the 
City  Architect,  recommended  in  the  affirmative,  and  a  mo- 
lion   was  carried  to  that   effect. 

The  third  annual  Canadian  and  International  Good  Roads 
Congress  will  be  held  at  Sohmer  Park,  Montreal,  from  March 
6  to  10.  Over  two  thousand  delegates  from  the  various 
provinces  of  Canada,  with  representatives  from  the  United 
States  and  Great  Britain,  will  be  in  attendance.  The  con- 
gress is  held  under  the  auspices  of  the  Dominion  Good  Roads 
Association,  with  the  active  support  of  the  provincial  asso- 
ciations and  governments,  and  the  various  motor  bodies  of 
Canada. 

The  city  of  Montreal,  on  December  20.  applied  to  the 
Dominion  Railway  Commission  to  compel  the  Grand  Trunk 
Railway  to  raise  its  tracks,  at  a  cost  of  about  four  million 


dollars.  The  company  agreed  that  the  work  wat  necef»ary, 
but  argued  that  it  was  impossible  to  secure  the  money  at  the 
present  time  on  sufficiently  low  terms.  The  representative 
of  the  city  replied  that  the  money  could  be  obtained  in  Kew 
York.  The  Commissioners  decided  to  investigate  further  the 
question  of  financing  the  work. 

On  the  afternoon  of  Saturday,  December  18th,  the  new 
viaduct  across  the  old  Welland  Canal,  St  Catharines,  Got.. 
was  opened  to  traffic.  This  viaduct  cost  $155,000  to  build, 
and  a  cost  of  right-of-way  of  $167,000  brought  the  total 
gross  cost  to  $322,000.  Of  this  amount  the  Grand  Trunk 
Railway  bears  $20,000  and  the  Dominion  Government  $50.- 
000.  The  bridge  itself  is  1,236  feet  in  length,  and  89  feet 
above  the  channel  of  the  old  canal.  It  is  expected  that  the 
formal  opening  of  the  bridge  will  take  place  fi<»t  murine  or 
summer. 

At  11.30  on  the  morning  of  December  20th  the  east  and 
west  headings  in  the  Canadian  Pacific  Railway  tunnel  which 
has  been  drilled  through  Mount  Macdonald  were  joined. 
The  ceremony  of  firing  the  connecting  shot  was  performed  in 
the  presence  of  a  number  of  prominent  railway  and  business 
men,  engineers,  and  four  ladies,  two  and  a  half  miles  from 
either  exit,  six  thousand  feet  below  the  surface.  The  work  on 
this  famous  Rogers  Pass  Tunnel  has  been  marked  by  speed 
and  efficiency  since  the  contract  was  let  in  July.  1913,  for  the 
east,  and  in  May.  1914.  for  the  west  end.  It  is  expected 
that  it  will  be  finished  by  the  fall  of  1916.  When  complete 
it  will  be  26,400  feet  long.  Its  width  is  29  feet,  and  its 
height  21  feet. 

The  first  general  meeting  of  the  British  Columbia  Divi- 
sion of  the  Canadian  Society  of  Civil  Engineers  was  held 
in  the  Board  of  Trade  rooms,  Vancouver,  on  December  11th. 
Some  fifty  members  from  the  cities  of  Victoria  and  Van- 
couver were  present,  and  interesting  discussions  were  in- 
dulged in  on  matters  relating  to  organization  and  topics  of 
particular  interest  to  the  engineering  profession.  .\  com- 
mittee was  appointed  to  report  on  proposed  amendments 
to  the  constitution.  The  officers  who  were  named  at  the 
preliminary  organization  of  the  society  a  few  months  ago 
were  confirmed.  Mr.  T.  H.  White  will  be  chairman  of  the 
British  Columbia  Division  for  the  ensuing  year,  and  Mr.  E.  A. 
Cleveland   secretary. 

As  a  result  of  the  forcible  arguments  put  forward  by 
Mr.  Thomas  Adams,  the  town  planning  expert,  of  Ottawa, 
at  a  conference  held  at  Gait,  Ont.,  on  the  16th  inst.,  the 
delegates  of  the  cities  and  towns  of  Gait,  Preston,  Berlin, 
Waterloo,  and  Paris  passed  a  resolution  desiring  "that  legis- 
lation should  be  passed  in  Ontario  at  the  next  session  of 
Parliament  to  enable  cities,  towns,  and  other  municipalities 
to  prepare  town  planning  schemes  for  the  purpose  of  secur- 
ing amenity,  convenience,  and  proper  sanitary  conditions  in 
their  areas."  Mr.  Adams  urged  the  necessity  of  establishing 
a  Department  of  Municipal  .\fTairs  at  Toronto  as  a  means 
of  building  up  a  system  of  town  planning  and  ensuring 
some  uniformity  of  method   in  municipal  administration. 

After  six  years'  work.  Montreal's  revised  building  code 
is  complete.  The  code  is  divided  into  two  parts.  The  main 
part  is  the  general  building  by-law  governing  construction 
throughout  the  city,  and  the  other  is  composed  of  over  a 
hundred  special  by-laws  relating  to  buildings  on  certain 
streets  or  street  sections.  It  was  the  first  part  that  took  so 
long  to  revise.  Every  detail  was  brought  up  to  date,  en- 
suring that  local  construction  will  be  of  the  most  modern 
and  approved  type.  The  special  by-laws  originally  num- 
bered over  two  hundred.  With  the  revision  of  the  general 
by-law  the  special  measures  were  reduced  to  one  hundred. 
and  now  have  been  compiled  in  such  a  manner  that  the 
rules  applying  to  construction  on  every  street  or  street  sec- 
tion may  be  readily  known. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks  Sewerage  and 
Roadways 

Bala,  Ont. 

A  by-law  to  authorize  the  expenditure 
of  $5,000  on  road  construction  will  be 
submitted  to  the  ratepayers  on  January  ;i. 

Carleton  County,  Ont. 

The  County  Council  will  submit  a  by- 
law to  the  ratepayers  to  provide  for  the 
expenditure  of  $40,000  on  the  construc- 
tion of  highways  throughout  the  County. 
Clerk,   Charles   MacNab,   Ottawa. 

Edmonton,  Alta. 

.\  by-law  has  been  passed  authorizing 
the  expenditure  of  $275,000  on  the  con- 
struction of  a  sewage  disposal  plant  at 
Forest  Heights.  The  City  Council  have 
not  yet  decided  when  work  will  start. 
Engineer,   A.   J.    Latornell. 

Grantham  Township,  Ont. 

The  Township  Council  have  requested 
the  St.  Catharines  Waterworks  Commis- 
sion to  supply  water  to  Orchard  Park 
and  are  having  plans  and  estimates  pre- 
pared to  submit  to  the  City  Council. 
Clerk,  L.  S.  Bessey,  Queenston  Street, 
St.   Catharines. 

London,   Ont. 

Chipman  &  Power,  30-i  Mail  Building. 
Toronto,  are  preparing  plans  for  a  storm 
sewer  to  be  laid  on  Adelaide  Street  for 
the  City  Council.  The  construction  of 
a  sanitary  sewer  to  Carlings  Heights  is 
also  being  considered  by  Council.  Clerk, 
S.  Baker. 

Markham,  Ont. 

The  Village  Council  will  submit  a  by- 
law to  the  ratepayers  on  January  1st  to 
authorize  the  construction  of  sidewalks 
at  an  approximate  cost  of  $5,000.  Clerk, 
M.  White. 

Meaford,  Ont. 

The  Town  Council  will  submit  a  by- 
law on  January  3rd  to  authorize  altera- 
tions to  the  waterworks  system  at  an 
approximate  cost  of  $4,000.  Clerk,  G.  J. 
Albery. 

Ottawa,  Ont. 

The  City  Council  are  considering  the 
construction  of  wood  block  and  asphalt 
pavement  on  Wellington  Street,  at  an 
estimated  cost  of  $138,000.  Engineer, 
F.    C.   Askwith. 

A  by-law  will  be  submitted  to  the  rate- 
payers on  January  3rd  to  authorize  the 
construction  of  a  sewer  at  an  estimated 
cost  of  $315,000.  Work  will  not  start 
until  the  by-law  has  been  endorsed.  En- 
gineer, F.  C.  Askwith. 

Pickering,   Ont. 

A  by-law  authorizing  the  expenditure 
of  $10,000  on  drainage  work  has  been 
passed.  Tile,  stone  and  timber  construc- 
tion. Clerk,  D.  R.  Beaton,  Whitevale, 
Ont. 


Rochester  Township,  Ont. 

The  Township  Council  have  passed  a 
l)y-law  providing  for  drainage  work,  es- 
timated to  cost  $10,370.  Clerk,  M.  N. 
Mousseau,   South   Woodslee,   Ont. 

Scotstown,  Que. 

The  Town  Council  propose  to  lay 
watermains  across  the  Salmon  River. 
Work  to  start  next  year.     Clerk,  S.  Boy. 

Wellington  County,  Ont. 

The  County  Council  propose  to  con- 
struct 320  miles  of  roads  during  the  com- 
ing season.  Road  Superintendent,  John 
Young.  Harriston,  Ont. 


Railroads,  and  Bridges  Wharves 

Bexley  Township,  Ont. 

The  Grand  Trunk  Railway  Company, 
Montreal,  have  been  authorized  to  con- 
struct two  spurs  for  the  Gulf  River  Lum- 
ber Company.  Limited,  Lots  10  and  17, 
Gulf  Lake,   Victoria   County. 

Chatham,  Ont. 

The  Board  of  Railway  Commission- 
ers have  empowered  the  Canadian  Pa- 
cific Railway  Company.  Montreal,  to  con- 
struct an  industrial  siding  for  W.  Rennie 
&  Company.  Limited,  mileage  65.10, 
Windsor  Sub-division. 

London,  Ont. 

The  Spramotor  Company,  King  Street, 
are  considering  the  construction  of  a 
siding  into  the  old  plant  of  the  London 
Gas  Power  Company.  Work  will  start 
in  the  spring.     Manager,   W.   H.   Heard. 

Moncton,  N.B. 

The  Moncton  Tramways,  Electricity 
&  Gas  Company,  Limited.  38  Mechanic 
Street,  contemplate  the  construction  of 
about  one  and  a  half  miles  of  track  next 
summer. 

Nanaimo,  B.C. 

City  Engineer  W.  A.  Owen  has  been 
instructed  to  prepare  plans  for  a  bridge 
to  connect  Bridge  Street  with  Newcastle 
Townsite.     City  Clerk.  A.  L.  Rattray. 

Niagara  Falls,  Ont. 

Application  has  been  filed  at  Ottawa 
for  the  incorporation  of  the  Ontario 
Niagara  Connecting  Bridge  Company. 
The  Company  propose  to  construct  a 
bridge  and  railway  over  the  Niagara 
River.  Solicitor,  Alexander  Eraser,  32 
Erie  Avenue. 

St.  Lin,  Que. 

Permission  has  been  granted  to  the 
Canadian  Pacific  Railway  Company  for 
the  construction  of  an  industrial  spur 
for  Morin.  Gareau  &  Beaudoin  at  mile- 
age 15.1,  St.  Lin  Sub-division. 

Watford,  Ont. 

The  Grand  Trunk  Railway  Company 
intend  to  replace  the  present  wooden 
bridge  over  the  tracks  with  a  steel  struc- 
ture. Work  will  be  done  by  the  Com- 
pany's   Construction    Department.      Sup- 


erintendent, W.  Davidson,  London,  Ont. 
Approximate  cost,  $5,000. 

CONTRACTS  AWARDED 

Peace  River  Crossing,  Alta. 

Work  has  been  started  on  the  erection 
of  a  bridge  over  the  North  Heart  River 
for  the  Edmonton,  Dunvegan  &  British 
Columbia  Railway.  The  contract  for 
supply  of  steel  has  been  let  to  the  Do- 
minion Bridge  Company,  Canada  Build- 
ing, Winnipeg,  and  for  work  on  super- 
structure to  McPherson  &  Quigley,  119 
Adams  Building,  Edmonton. 

Quebec,  Que. 

The  contract  for  roofing  required  in 
connection  with  the  dry  dock  in  course 
of  construction  for  the  Department  of 
Public  Works,  Ottawa,  has  been  award- 
ed to  G.  W.  Reed  &  Company,  Limited, 
37  St.  Antoine  Street,  Montreal. 

Toronto,  Ont. 

In  connection  with  the  bridge  to  be 
built  on  Mount  Pleasant  Road  for  the 
Board  of  Control,  the  contract  for  ma- 
sonry, concrete  and  general  work  has 
been  awarded  to  the  Raymond  Construc- 
tion Company,  89  Castle  Frank  Road, 
at  $22,136.  and  the  steel  work  to  the 
Dominion  Bridge  Company,  20  Victoria 
Street,  at  $10,962.  These  contracts  are 
subject  to  the  approval  of  Council. 


Public  Buildings,  Cliurches 
and  Schools 

Joliette,  Que. 

The  School  Commissioners  will  call 
for  new  tenders  on  the  erection  of  a 
school  in  the  spring.  Secretary,  J.  M. 
Mondor. 

Louisburg,  C.B. 

Tenders  are  being  received  on  heat- 
ing and  plumbing  required  at  the  school 
which  has  been  erected  for  the  Town 
Council  by  Angus  McAskill,  Glace  Bay, 
N.  S. 

Montreal,  Que. 

A.  Filion  &  Frere.  2419  St.  Denis 
Street,  general  contractors  for  the  school 
which  is  now  being  built  for  the  School 
Commissioners  of  St.  Francis  Soland, 
will  do  all  the  remander  of  the  work. 

Quebec,  Que. 

In  connection  with  the  Chapel  which 
is  being  built  for  the  Patronage  Laval, 
St.  Sauveur  Street,  tenders  will  be  called 
in  the  spring  for  remaining  trades.  Gen- 
eral and  masonry  contracts  have  been 
let. 

St.  Cyrille  de  L'Islet,  Que. 

All  work  required  in  connection  with 
the  Parish  Church  now  in  course  of 
erection  will  be  done  by  the  genera) 
contractor.     Day  labor  will  be  emplayed. 

St.  Luc,  Que. 

Work  on  the  erection  of  the  Parish 
Church  will  start  in  the  spring.  No 
sub-contracts  have  yet  been  awarded. 
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Valbryant,  Que. 

In  connection  with  the  Parish  Church, 
now  in  course  of  erection,  tenders  will 
be  called  shortly  for  interior  work,  car- 
pentry, plastering,  painting  and  fittings. 
Architect,  O.  Beaule,  19  d'Aguillon  St., 
Quebec. 

Vancouver,  B.C. 

The  School  Board  arc  considering  the 
erection  of  a  school  in  South  Hastings. 
Site  has  been  purchased.  Chairman,  F. 
W.   Welsh. 

Welland  South,   Ont. 

Work  has  been  started  on  the  erec- 
tion of  a  school  for  the  Trustees  of 
School  Section  No.  '.i.  Seats,  furniture 
and  school  supplies  will  be  purchased  at 
once.  Particulars  from  the  Secretary, 
Leonard  Matthews,  Welland  Post  Office. 

CONTRACTS  AWARDED 

Bassano,  Alta. 

The  Contract  for  the  installation  of 
interior  fittings  at  the  Post  Office  has 
been  let  by  the  Department  of  Public 
Works,  Ottawa,  to  the  Berlin  Interior 
Hardwood  Company.  72  Wilmot  Street, 
Berlin. 

Cartierville,  Que. 

In  connection  with  the  Church  now  in 
course  of  erection  on  Main  Street  for  the 
Roman  Catholic  Congregation,  the  con- 
tract for  reinforcement  has  been  let  to 
W.  H.  Warden,  41  .-J  New  Birks  Build- 
ing, Montreal,  and  the  electrical  work  to 
the  International  Electric  Company,  97 
Bleury    Street,    Montreal. 

Saskatoon,  Sask. 

The  Dominion  Government  Depart- 
ment of  Public  Works  have  let  the  con- 
tract for  additions  to  the  interior  fit- 
tings at  the  Post  Office.  Fourth  Avenue 
and  23rd  Street,  to  J.  T.  Schell  Com- 
pany,   Kenyon    Street,    Alexandria,    Ont. 

Toronto,  Ont. 

In  connection  with  the  alterations  and 
additions  now  in  progress  at  St.  Mark's 
Church,  Ford  and  Connolly  Streets,  the 
contract  for  masonry  has  been  awarded 
to   Elgie   &  Page,   18  Toronto   Street. 


Business  Buildings  and  Indus- 
trial Plants 

Cap  Madeline,  Que. 

The  correct  address  of  the  Union 
Bag  &  Paper  Company,  who  propose  to 
erect  a  print  and  sulphide  mill  here,  is 
Hudson   Falls.   N.Y. 

Edmonton,  Alta. 

The  construction  of  stock  yards  for 
the  Edmonton  Stock  Yards  Company 
will  probably  be  started  this  month. 
Work  by  day  labor  under  supervision 
of  F.  Ashley,  care  of  E.  B.  Edwards, 
133  Jasper  Avenue. 

Kingsville,  Ont. 

The  Dominion  (iovernmcnt  Depart- 
ment of  Marine  &  Fisheries  are  prepar- 
ing plans  for  a  large  fish  hatchery  and 
buildings.  Particulars  from  Lambert 
Wiglc,   M.R,   Kingsville. 

Leamington,   Ont. 

The  Foster  Tobacco  Company  are  con- 
sidering the  erection  of  an  addition  to 
their  factory,  estimated  to  cost  $3,000. 
Manager,  J.  J.   Foster. 


Levis,  Que. 

The  erection  of  a  slaughter  house  on 
Napoleon  Street  is  being  considered  by 
J.  H.  Carrier  &  Fils,  St.  Romuald  Street. 
.\pproximate  cost.  $8,000 

Montreal,   Que. 

The  Grand  Trunk  Railway  Company 
have  started  repairing  their  machine  shop 
on  Scbastopol  Street,  which  was  recent- 
ly damaged  by  fire.  Work  is  being  done 
by  day  labor  under  supervision  of  the 
Master  Mechanic's  Department.  Steel 
and  brick  construction.  Some  cfiuipmcnt 
will  be  required. 

Ottawa,  Ont. 

•  Work  has  been  started  by  G.  A.  Ea- 
man  &  .Son,  Isabella  and  O'Connor 
Streets,  on  the  erection  of  an  office  and 
residence  on  Chamberlain  Street.  Stuc- 
co and  ironclad  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Es- 
timated cost,  $3, .500. 

Prescott,  Ont. 

Tenders  are  now  being  received  on  the 
installation  of  an  elevator  and  low  pres- 
sure steam  heating  plant,  with  cast  iron 
boiler,  at  the  building  which  has  been 
acquired  by  the  Newell  Manufacturing 
(Company,  Patterson  Street,  Ogdensburg, 
N.  Y.  Engineer,  W.  H.  Wardwell.  413 
New  Birks  Building.  Montreal. 

Quebec,  Que. 

The  Imperial  Oil  Company,  311  Dom- 
inion Bank  Building,  Toronto,  are  con- 
sidering the  construction  of  a  plant  for 
the  production  of  asphalt. 

Rideau,  Ont. 

Plans  of  a  new  townsite  have  been 
filed  by  the  Canadian  Northern  Railway 
Company,  Toronto,  with  the  County 
Registrar.  The  Company  propose  to 
erect  their  Main  Line  roundhouse,  repair 
shops  and  car  shops  on  the  site. 

Ridgeway,  Ont. 

Chester  Johnson  has  commenced  the 
erection  of  a  business  block  on  Ridge 
Street.     Concrete  block  construction. 

St.  Thomas,  Ont 

The  Hydro  Electric  Commission,  City 
Hall,  St.  Thomas,  will  receive  tenders 
until  noon,  January  15th.  for  the  con- 
struction of  a  transformer  station.  Plans 
and  specifications  at  office  of  the  Com- 
mission. 

Toronto,  Ont. 

The  Toronto  Carpet  Company.  1791 
King  Street  West,  have  started  work  on 
the  construction  of  a  boiler  room  at  the 
premises  at  Liberty  and  Mowatt  Streets. 
Boilers  purchased  from  Goldie  &  McCul- 
loch  Company,  Gait.  Ont.  Steel  and 
brick  construction,  gravel  roofing.  .\p- 
proximate  cost,  $2.'),000. 

Plans  have  been  prepared  for  the  erec- 
tion of  an  addition  to  the  storage  ware- 
house of  tKc  Mounce  Company.  Limited. 
344  Parliament  Street.  Tenders  will  he 
called  shortly.  Steel  and  brick  construc- 
tion.    Estimated  cost,  $5,000. 

Woodstock.  Ont. 

.\rthur  Patrick,  Market  Square,  has 
purchased  a  site  on  Dundas  Street  for 
the  erection  of  two  stores.  Work  will 
start  in  the  spring. 

CONTRACTS  AWARDED 

Lachine,  Que. 

The  contract  for  plastering  required 
at  the  new  Fire  and  Police  Station,  Tenth 


.Avenue,  ba$  been  let  by  the  i.  lij  .,./ui.v.. 
to  F.  X.  St.  Amour,  X3th  ,\venue. 

Montreal,  Que. 

In  connection  with  the  Parifien  Hotel 
now  in  courie  of  erection  on  St.  Cath- 
erine Street  E.  for  T.  Bastien.  5  Beaver 
({all  Square,  the  contract  for  installation 
of  refrigerator  plant  has  been  awarded 
to  the  Canadian  Ice  Machine  Company. 
Limited,  20  St.  Nicholas  Street,  and  the 
heating  and  plumbing  to  James  Ballan- 
tyne,  163  Nazareth  Street. 

The  Canada  Cement  Company,  Limit- 
ed, Herald  Building,  have  commenced 
the  erection  of  an  open  hearth  furnace 
building  and  an  electric  furnace  liuild- 
ing.  The  contract  for  supply  of  steel 
has  been  let  to  the  Structural  Steel  Com- 
pany, Limited,  New  Birks  Building. 
Frame,  steel  and  corrugated  iron  con- 
struction. 

The  general  contract  for  the  erection 
of  a  foundry  for  the  Williams  Manu- 
facturing Company,  Limited.  1789  St. 
James  Street,  has  been  awarded  to  Keid, 
McGregor  &  Reid,  511  St.  Catherine 
Street  West,  and  the  contract  for  steel 
to  Structural  Steel  Company,  New  Birks 
Building. 

OtUwa,  Ont.. 

The  general  contract  for  the  erection 
of  a  stable  for  Mrs.  T.  Lemay,  349  Mur- 
ray Street,  has  been  awarded  to  Joseph 
Tremblay,  349  Murray  Street.  Ironclad 
construction,  concrete  foundation,  cor- 
rugated iron   roofing. 

The  following  contracts  have  been 
awarded  in  connection  with  the  remodel- 
ling of  a  building  for  the  Merchants  Bank 
of  Canada,  10  Metcalfe  Street: — painting 
and  glazing,  A.  E.  Rae  Company,  Sussex 
Street;  heating  and  plumbing.  J.  T. 
BIyth.  Frank  Street;  electrical  work.  Cap- 
ital Electric  Company,  344  Sparks  c.-«,.. 

Paris,  Ont 

In  connection  with  the  factor>-  which 
is  being  built  for  the  Paris  Wincey  Mills 
Company,  Limited,  the  contract  for  the 
installation  of  a  sprinkler  system  has 
been  let  to  Purdy.  Mansell  Company.  63 
Albert  Street,  Toronto. 

Quebec,  Que. 

Work  has  been  started  on  the  con- 
version of  a  building  at  Third  .\venue 
and  Sixth  Street.  Limoilou.  into  a  bank 
for  the  Hochclaga  Bank.  Montreal.  The 
general,  masonry  and  carpentry  contracts 
have  been  let  to  E.  Paquet  &  Company. 
18  Couillard  Street.  Sub-contracts  for 
heating  and  electrical  work  will  be  let 
by  owners. 


Residences 

Brockville,  Que. 

Plans  arc  being  prepared  by  Barott. 
Blackader  &  Webster.  New  Birks  Build- 
ing. Montreal,  for  alterations  and  addi- 
tions to  the  residence  of  J.  .\.  Mackay. 
Prescott  Road.  Tenders  will  be  received 
between  January  20th  and  .30th. 

Huntsville,  Ont 

Plans  arc  being  prepared  for  a  cot- 
tage to  be  built  for  J.  S.  Barker.  8  Park 
Place,  St  Catharines.  Work  will  start 
in  the  spring. 

London,  Ont 

The  erection  of  a  residence  is  con- 
templated  by   .Adolphus   Evans.       Work 
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will  start  in  the  spring.     Estimated  cost, 
$;!,000. 

Montreal,  Que. 

John  Dominique,  166  Marcil  Avenue, 
will  do  all  the  work  required  in  connec- 
tion with  the  residence  which  he  is  build- 
ing on  Marcil  Avenue. 

Niagara  Falls,  Ont. 

R.  J.  Jolley  &  Company,  106  Maple 
Street,  have  commenced  the  erection  of 
a  residence  on  Victoria  Avenue,  esti- 
mated to  cost  $3,000.  Contracts  will  be 
let  for  plumbing  and  electrical  work. 
Brick  construction. 

Quebec,  Que. 

O.  Beaule,  Architect,  19  d'Aguillon 
Street,  is  preparing  plans  for  a  residence 
to  be  built  on  Park  Avenue  for  E.  Barry, 
381J^  St.  Joseph  Street.  Work  will  start 
in  the  spring.  Brick  construction,  con- 
crete foundation,  metal  roofing.  Ap- 
proximate cost,  $7,000. 

Toronto,  Ont. 

Purton  &  Chennells,  634  Christie  St., 
are  building  a  residence  on  Frederica  St.. 
estimated  to  cost  $3,000.  Smaller  trades 
will  be  let.  Brick  construction,  shingle 
roofing. 

Venn  &  Evans,  776  Crawford  Street, 
are  about  to  erect  a  pair  of  residences  at 
14  Palmerston  Square.  Smaller  trades 
will  be  let.  Brick  construction,  tar  and 
gravel  roofing. 

CONTRACTS  AWARDED 

Lachine,  Que. 

In  connection  with  the  residence  which 
is  being  built  on  44th  Avenue  for  A. 
Martin,  393  St.  Joseph  Street,  the  con- 
tract for  roofing  has  been  let  to  the  Can- 
adian Asbestos  Company,  44  Youville 
Square,  Montreal,  the  plastering  to  E. 
Labelle,  7.')  Eleventh  Avenue,  and  heat- 
ing and  plumbing  to  A.  Binette,  ,53  19th 
Avenue.  Masonry  and  carpentry  by  day 
labor. 

Maisonneuve,  Que. 

In  connection  with  the  residence  which 
is  being  built  on  LaSalle  Street  by  J.  T. 
Legault,  30  St.  James  Street,  Montreal, 
the  contract  for  roofing  has  been  award- 
ed to  W.  Theriault,  283  William  David 
Street. 

Montreal,  Que. 

Work  has  been  started  on  the  erection 
of  two  residences  on  Grosvenor  Avenue 
for  Thomas  Lamb,  Board  of  Trade  Build- 
ing. The  general  contract  has  been  let 
to  T.  S.  Hudson  &  Company,  Board  of 
Trade  Building,  and  the  electrical  work 
to  the  Vincent  &  Say  Electric  Company, 
3,5  Union  Avenue. 

In  connection  with  the  residence  which 
has  been  erected  at  ll.^  Marlowe  Street 
by  G.  li.  Blackwell,  4184  St.  Catherine 
Street,  Westmount,  the  contract  for  roof- 
ing has  been  let  to  Sibley  &  Huot,  34  St. 
Martin  Street. 

The  contract  for  roofing  required  in 
connection  with  the  residence  which  is 
being  built  on  Brock  Avenue  N.  by  Reid, 
McGregor  &  Reid,  511  St.  Catherine  St. 
W.,  has  been  let  to  Richardson,  Simard 
&  Company,  745  Clarke  Street,  and  the 
heating  and  plumbing  to  T.  L.  Bain,  31 
Westminster  Avenue.  Remainder  of 
work  will  probably  be  done  by  owner. 

Montreal  West,  Que. 

The  following  contracts  have  been  let 
in  connection  with  the  residence  which 
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is  being  built  by  J.  Kirkpatrick,  37  Fen- 
wick  Avenue: — bricklaying,  J.  Deslaur- 
iers.  48  De  Villiers  Street;  plastering,  A. 
Leger,  96  Fourth  Avenue,  St,  Pierre; 
plumbing  and  heating,  T.  Bain,  31  West- 
minster Avenue;  electrical  work,  E.  Greg- 
ory, 1594  Cadieux  Street.  Masonry,  car- 
pentry, roofing,  painting  and  interior  fit- 
tings by  owner. 

Ottawa,  Ont. 

The  contract  for  electrical  work  re- 
quired at  the  residence  in  course  of  erec- 
tion on  Fifth  Avenue  for  T.  J.  Somer- 
ville,  28  Waverly  Street,  has  been  let  to 
Charles  Presby,  138  Irving  Avenue.  Own- 
er will  do  greater  part  of  work. 

W.  C.  Leech,  140  Spadina  Street,  has 
commenced  the  erection  of  a  residence 
on  Irving  Avenue,  estimated  to  cost 
$3,500.  The  contract  for  heating  and 
plumbing  has  been  let  to  F.  Holtz,  care 
of  owner,  and  the  electrical  work  to  C. 
Presby,  138  Irving  Avenue.  Brick  ve- 
neer construction,  stone  foundation, 
shingle  roofing. 

Quebec,  Que. 

Work  has  been  started  on  the  erection 
of  a  residence  for  J.  E.  Myrand,  144  La- 
tourelle  Street.  The  general  contract  has 
been  let  to  J.  L.  Myrand,  Ste.  Foye  Road. 
Frame  and  brick  construction,  concrete 
foundation,  felt  and  gravel  roofing.  Es- 
timated cost,  $4,000. 

W.  Bouchard,  102  Fifth  Street.  Limoi- 
lou,  has  commenced  the  erection  of  two 
residences  on  Dolbeau  Street  for  A.  De- 
meules,  174  Des  Stigmates  Street.  Frame 
and  brick  construction,  concrete  founda- 
tion.    Approximate  cost,  $10,000. 

Toronto,  Ont. 

Work  has  been  started  by  the  Inter- 
national Land  Corporation,  43-45  King 
Street  West,  on  the  erection  of  four  pairs 
of  residences  on  Roper  Street.  The  con- 
tract for  excavation  and  supply  of  sand 
has  been  let  to  International  Contrac- 
tors Limited.  2459  Yonge  Street.  Small- 
er trades  will  be  let.  Brick  construction, 
shingle  roofing.  Approximate  cost, 
$12,800. 

Verdun,  Que. 

The  contract  for  roofing  in  connection 
with  the  erection  of  a  nurses'  residence 
at  the  Protestant  Hospital  for  Insane, 
309  LaSalle  Road,  has  been  awarded  to 
G.  W.  Reed  &  Company,  Limited,  37  St. 
Antoine  Street. 


Power   Plants,   Electricity  and 
Telephones 

Burgessville,  Ont. 

A  by-law  has  been  carried  authorizing 
the  construction  of  a  hydro  system  at  an 
estimated  cost  of  $3,500.  Clerk  to  the 
Township  of  North  Norwich,  C.  E.  Bur- 
gess, Burgessville. 

Forest,  Ont. 

A  by-law  will  be  submitted  to  the  rate- 
payers on  January  3rd  to  authorize  the 
installation  of  a  hydro  electric  system. 
Town   Clerk,   R.   Karr. 

Huntsville,  Ont. 

Plans  for  remodelling  the  electric  light 
plant  are  now  in  the  hands  of  local  con- 
tractors, who  will  submit  prices  to  the 
Town  Council. 

Medicine  Hat,  Alta. 

The  Lake-of-the-Woods  Milling  Com- 
pany,   South    Railway    Street,    are    con- 
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sidering  the  installation  of  heavier  power 
plant  machinery.  General  Manager,  W. 
A.   Mathieson. 

Vancouver,  B.C. 

Application  has  been  filed  at  Ottawa 
for  the  incorporation  of  the  Western 
Canada  Telephone  Company.  The  oper- 
ation of  a  telephone  system  in  the  Pro- 
vince of  British  Columbia  is  proposed. 
Solicitors,  McPhillips  &  Wood,  718 
Granville  Street. 

Wellesley,  Ont. 

The  Town  Council  will  submit  a  by- 
law to  the  ratepayers  on  January  3rd  to 
authorize  the  installation  of  a  power 
distribution  system  at  an  approximate 
cost  of  $7,500. 

West  Lome,  Ont. 

A  by-law  authorizing  the  installation 
of  a  hydro  electric  system  has  been  car- 
ried.   Town  Clerk,  J.  S.  Robertson. 


Fires 

Barker's  Point,  N.B. 

The  residence  of  George  Fulton  has 
been  entirely  destroyed  by  fire.  Loss, 
$2,000. 

Fort  Erie,  Ont. 

Fire  has  destroyed  the  following  pro- 
perty:— two  stores  and  Post  Office,  own- 
ed by  C.  E.  Harris,  and  two  stores,  owned 
by  E.  Hawkins.  Total  loss,  about 
$14,000,  partly  insured. 

The  barn  owned  by  W.  L.  Curtis  has 
been  totally  destroyed  by  fire.  Loss, 
about  $3,000. 

Latuque,  Que. 

Fire  has  destroyed  the  residence  of  J. 
Harvey. 

Liverpool,  N.S. 

Fire  has  entirely  destroyed  the  store 
owned  by  the  McClearn  Company,  Lim- 
ited, Main  Street.     Loss,  about  $5,000. 

Lucan,  Ont. 

The  factory  owned  by  Herman  Wells 
has  been  totally  destroyed  by  fire.  Loss 
is  partly  covered  by  insurance. 

Ottawa,  Ont. 

Fire  has  destroyed  a  residence  on  Nich- 
olas Street,  the  property  of  the  Estate 
of  John  O'Leary,  208  Laurier  Avenue. 
Loss,  $3,500.     Owners  expect  to  rebuild. 

Parry  Sound,  Ont. 

A  business  block  on  James  Street,  the 
property  of  A.  Logan,  James  Street,  has 
been  destroyed  by  fire.  Loss,  $20,000, 
partially  insured. 

Scotsguard,  Sask. 

Fire  has  destroyed  an  elevator  owned 
by  the  Pioneer  Elevator  Company.  Loss, 
$40,000. 

St.  John,  N.B. 

The  departmental  store  on  Market 
Square,  owned  by  W.  H.  Thorne  &  Son, 
has  been  partly  destroyed  by  fire.  Loss, 
$150,000,  covered  by  insurance. 

St.  Urbain,  Que. 

The  business  premises  and  residence 
of  Pierre  Tremblay  have  b,een  entirely 
destroyed  by  fire. 

Toronto,  Ont. 

The  store  of  J.  H.  Bardwell,  722  Queen 
Street  E.,  has  been  destroyed  by  fire, 
Loss  on  building,  $5,000. 
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Waterloo,  Ont. 

'riif  slorc  and  residence  owned  by  F. 
Harrington,  Foster  Square,  have  been  to- 
tally destroyed  by  fire.  Loss,  $7,000, 
partially  covered  by  insurance. 


Miscellaneous 

Calgary,  Alta. 

Tlic  Western  Canadian  Natural  (Jas 
Company,  care  of  Eugene  Coste,  2208 
Amherst  Street,  have  plans  in  progress 
for  the  supply  of  natural  gas  to  all  the 
towns  along  the  line  of  the  Canadian 
Pacific  Railway  between  Calgary  and 
Winnipeg,  as  well  as  Edmonton  and 
other  northern  towns.  The  Company 
are  now  negotiating  with  some  of  these 
cities. 

London,  Ont. 

Tlie  Webster  Construction  Company, 
Bank  of  Toronto  Building,  contemplate 
the  manufacture  of  cement  blocks,  and 
desire  prices  and  other  information  on 
the  necessary  machinery. 

Winnipeg,  Man. 

Tenders  will  be  received  until  noon, 
January  10th,  at  the  office  of  the  Greater 
Winnipeg  Water  District,  901  Boyd 
Building,  for  the  supply  of  rock  crush- 
ing plant.  Specifications  at  office  of  the 
District. 


Late  News  Items 

Athabasca,  Alta. 

George  Watt,  Secretary  to  the  School 
Board,  will  receive  tenders  until  noon, 
January  14th,  for  the  erection  of  a  frame 
school.  Plans  and  specifications  with 
Secretary. 

Chatham,  Ont. 

The  carriage  works  of  William  Gray, 
Sons  &  Campbell,  Ltd.,  78  William  Street, 
have   been   destroyed   by   fire. 

Hamilton,  Ont. 

Tenders  are  now  being  received  by  the 
Mayor,  Chester  S.  Walters,  on  the  sup- 
ply of  one  combination  chemical  and 
motor  truck.  Specifications  at  office  of 
the  Fire  Chief,  Ten   Eyck. 

The  contract  for  heating  and  plumb- 
ing required  at  the  residence  which  has 
been  erected  on  Markland  Street  for 
])een  destroyed  by  fire.  Loss  on  build- 
ing and  machinery,  about  .$100,000. 

The  following  contracts  have  been  let 
in  connection  with  the  garage  in  course 
of  erection  for  H.  L.  Lees,  Main  Street 
F..: — carpentry,  J.   Vogan,   Sanford   Ave- 
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iiue  N.;  roofing,  Thomas  Irwin  &  Sons, 
McNab  Street  S.;  painting.  Smith  & 
Omand,  Walnut  Street  S.;  heating  and 
plumbing,  A.  Clark,  Main  Street  W.; 
electrical  work,  C.  Chadwick,  King 
Street   E. 

Montreal,  Que. 

The  contract  for  marble,  tile  and  tcr- 
razzo  work  at  the  I'arisien  riotcl,  now 
being  built  for  T.  Bastien,  5  Beaver 
Hall  Square,  has  been  awarded  to  the 
Mariotti  Marble  Company,  Provencal 
Lane. 

Murray  Bay,  Que. 

Tenders  will  be  received  until  4  p.m., 
January  10th,  by  K.  C.  Desdochers,  De- 
partment of  Public  Works,  Ottawa,  for 
the  installation  of  fittings  at  the  Post 
Office.  Plans  and  specifications  with  J. 
Forgues,  Clerk  of  Works,  Murray  Bay, 
A.  Dupuis,  District  Engineer,  Post 
Ot'tice  Building,  Quebec,  and  at  the  De- 
partment. Specifications  only  at  office 
of  MacLcan  Daily  Reports,  2.')  Charlotte 
Street,   Toronto. 

Ottawa,  Ont. 

Shutthworth  &  Black,  24  Euclid  Ave- 
nue, are  building  four  stores  at  Bank 
and  Sunnyside  Streets  for  Graham 
Bros.,  205  Laurier  Avenue.  The  con- 
tract for  steel  work  has  been  let  to  Mc- 
Farlane  &  Douglas,  212  Slater  Street, 
and  for  plastering  to  Murphy  &  Morrow, 
i:i9  Waverley  Street.  Other  contracts 
not  yet  awarded.     Estimated  cost.  $7,000. 

Sault  Ste.  Marie,  Ont. 

The  contract  for  heating  and  plumbing 
required  in  connection  with  the  new- 
Gaol  Building  has  been  transferred  by 
the  Department  of  Public  Works,  To- 
ronto, to  the  Cochrane  Hardware  Com- 
pany.   388    Queen    Street    E, 

St.  Lambert,  Que. 

L.  E.  Kimpton,  Notre  Dame  Street,  is 
building  a  residence  on  Mcrcille  Street, 
estimated  to  cost  .$,5,000.  The  contract 
for  heating  and  plumbing  has  been  let 
to  J.  Trudcau,  Lome  Avenue.  Brick 
construction,  asbestos  roofing. 

Toronto,  Ont. 

The  factory  of  the  Martin  Paper  & 
Box  Company,  35.T  Pape  .X venue,  has 
of  six  flats  on  X'erdun  .Avenue.  Brick 
construction,  felt  and  gravel  roofing. 
.Approximate   cost,   $4,500, 

Verdun,  Que. 

Work  has  l)een  started  i)y  H.  Cuenier, 
I  HCi   Wellington  Street,  on  the  erection 


E.  D.  Sifton,  City  Hall,  ha«  been  award- 
ed to  A.  Clark,  7  Main  Street  W  V'-'-- 
trical  work  by  owner. 

Woodrow,  S«*k. 

Work  is  progressing  on  ihe  erectioo 
of  a  school.  The  general  contract  hai 
lieen  let  to  Frank  Rooney,  Third  Street, 
Weyburn,  Sask.  Stucco  and  brick  con- 
struction, tar  and  gravel  roofing.  Efti- 
maleil   cost,   $0,250. 


Adjustable  Shores  for  Floor  Forms  on 
Concrete  Buildings 

.\  positive  clamp,  which  sets  itself 
when  the  cam  is  in  driving  position  and 
tlie  shore  is  under  load,  is  a  feature  uf 
the  new  Hodges  forms  for  concrete 
building  work,  sold  by  Edward  O.  Kealor 
&  Company,  of  Cincinnati.  This  new 
shore  also  has  a  detachable  head,  which 
may  be  left  on,  in  setting  shores  under  a 
lieam.  or  removed,  in  using  the  shores 
for  flat  slab  floors,  so  that  the  form 
stringers  rest  in  a  fork  made  by  the  two 
upper  pieces  of  the  shore,  which  makes 
it  unnecessary  for  a  man  to  climb  up  and 
nail  cleats  pn  each  side  of  the  joist  after 
the  shore  is  in  place. 

These  shores  are  used  with  steel-wood 
adjustable  mat  forms.  They  are  made 
from  8-ft.  lumber,  with  a  4  x  4-inch  post 
and  2  X  4-inch  side  pieces.  The  positive 
clamp  introduced  in  the  later  models  has 
a  clamp  head  which  bites  into  the  4x4- 
inch  post  and  insures  a  strong  grip  as 
soon  as  the' cam  is  set.  The  upper  clamp 
stiffens  the  shore  and  transfers  to  the 
middle  timber  part  of  the  load  from  the 
2  X  4-inch  piece  opposite  the  cams.  This 
2x4  also  bears  on  the  head  of  the  lower 
clamp.  The  shores  are  adjustable  from 
8  to  14  feet,  when  made  of  8-foot  lum- 
ber. This  range  is  sufficient  for  ordin- 
ary construction,  but  longer  shores  can, 
of  course,  be  built  for  special  work. 


The  Weldless  Pile  Band  Company,  95- 
97  Nassau  Street,  New  York  City,  has 
placed  a  patented  weldless  pile  band  on 
the  market,  which,  it  is  claimed,  will  en- 
able the  driving  of  four  times  as  many 
piles  in  a  given  period  of  time  as  can 
l)c  driven  with  the  old-style  solid  steel 
or  iron  band.  It  is  also  claimed  that  its 
use  eliminates  the  following  items  of  ex- 
pense: the  bursting  of  the  band  under 
the  continued  blows  of  the  heavy  drop 
hammer,  which  necessitates  rewelding: 
the  loss  of  time  while  another  band  is 
being  secured  and  placed  in  position,  and 
the  splitting  of  the  pile  occasioned  by 
the  bursting  of  the  band. 


ELECTRIC  and  HAND  POWER  TRAVELING  CRANES 

Electric  Bucket  Cranes,  Mono-Rail  Hoists,  Power  Plant  Cranes, 
Jib  Cranes,  Dock  Cranes,  Railway  Cranes,  Derricks. 

Made  in  Canada- 

NORTHERN  CRANE  WORKS,  Ltd.,  Walkerville,  Ont. 


Debentures  For  Sale 


Bids  will  be  received  by  the  undersigned  until 
January  17,  1916,  for  $130,000  debentures,  being 
?80,000  for  construction  of  sewers  and  water- 
worl(s,  and  $50,000  for  construction  and  equip- 
ment of  an  electric-light  system  in  the  town  of 
The    Pas,    Manitoba. 

nurapon — 20   years,   payable   at   end   of   term. 

Rate — 5  per  cent,  per  annum,  payable  yearly, 
on  the  second  day  of  August.     Coupons  attached. 

Date    of   debentures — August   2,    1915. 

Assessment— $2,482,670. 

Rate  of  taxation — general,  11  2/10  mills ;  school, 
.3    mills;    debentures,    5    mills. 

Debenture  debt   (this  issue  included) — $250,000. 

The  above  issue  is  guaranteed  as  to  principal 
and    interest    by    the    Provincial    Government. 
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H.    H.    ELLIOTT, 

Town    Clerk. 


Board  of  Education 
BIDS 

for  the  Erection  of  Addition 

to  the  Windsor  Collegiate 

Institute,  Windsor,  Ont. 


Sealed  proposals  will  be  received  at  the  ofiSce 
of  the  Secretary  of  the  Board  of  Education, 
.">,  6  and  7  LaBelle  Building,  Windsor,  Ont.,  un- 
til 12  o'clock  noon.  Monday,  the  31st  day  of 
January,  1916,  for  the  furnishing  of  material  and 
the  performance  of  labor  required  for  the  com- 
pletion of  the  addition  to  the  Windsor  Collegiate 
Institute,  situated  on  the  school  site,  bounded 
on  the  north  by  present  school  building,  on  Ann 
Street,  on  the  east  by  Windsor  Avenue,  and  on 
the    west    by    Goyeau    Street. 

Plans  will  be  given  out  for  figuring  on  and 
after   Morday,   December  27,   1915. 

Proposals   will   be   received   as   follows; — 

Proposals   for   all   separate   classes   of   the   work. 

Proposals    for    the    entire    Job. 

Proposals   under   four    bid    form ; — 

(1)  Mason  work,  including  Tile  and  Terrazzo 
Work ;  Reinforced  Concrete  Work ;  Lathing  and 
Plastering;  Structural  Steel  and  Prnamental  Iron 
Work. 

(2)  Carpenter  Work,  including  Painting  and 
felazing. 

(3)  Plumbing,  Sheet  Metal  Work  and  Roofing, 
and    Heating    and    Ventilating. 

(4)  Electric   Wiring. 

Plans  and  specifications  covering  all  work  may 
be  seen  at  the  office  of  the  Architect,  J.  C.  Pen- 
nington, 35   LaBelle   Building,   Windsor,    Ont. 

All  proposals  must  be  accompanied  by  a  certi- 
fied checiue  or  cash  equal  to  five  per  cent,  of 
the  bid.  A  Surety  Company  Bond  will  not  be 
accepted  in  connection  with  the  submitting  of 
proposals. 

General  contractors  must  submit,  attached  to 
their  proposals,  the  names  of  all  their  sub-con- 
tractors. 

A  cash  deposit  of  ten  dollars  will  be  required 
with  each  set  of  plans  taken  out  of  office,  this 
sum  to  be  refunded  on  return  of  plans.  The 
Board  of  Education  reserves  the  right  to  reject 
any   or   all   of  the  bids. 

J.    C.    PENNINGTON, 
52  Architect. 


School  Tenders 


Tenders  for  all  trades  in  connection  with  the 
erection  of  addition  to  St.  Joseph's,  St.  Clare's, 
and  St.  Anthony's  Separate  Schools  and  new 
school  for  St.  Monica's  Parish,  for  the  Separate 
School  Board  for  the  City  of  Toronto,  will  be 
received  until  5  p.m.,  Wednesday,  January  26, 
1916,   at   the  office  of  the   lioard,  67   Bond   Street. 

Tenders  to  be  submitted  on  forms  supplied 
and  to  be  addressed  to  E.  F.  Henderson,  Chair- 
man of  Sites  and  Buildings  Committee,  and  to 
be  accompanied  by  a  marked  cheque  for  10  per 
cent,    of    the    amount    of    tender. 

Plans  and  specifications  may  be  seen  at  the 
office  of  the  Architect,  Charles  J.  Read,  Rooms 
2lK-{-4    Confederation     I-ife     Building,    Toronto, 
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The  Quebec  Streams 
Commission 

Proposed  Bridge  on  the  River 
Sauvage  at  Lambton,  County 
Frontenac,  P.  Q. 

Notice  to  Contractors 


Sealed  tenders,  addresse<l  to  I  lie  luidersigned, 
and  marked  "Tenders  for  a  liridge  over  the  Sauv- 
age River,"  will  be  received  at  the  office  of  the 
Quebec  Streams  Commission,  Room  125,  Parlia- 
ment Buildings,  Quebec,  until  twelve  o'clock 
on   Tuesday,    the   11th   day   of   January,    1916. 

These  tenders  shall  be  for  the  following  items: 

(A)  Tender  for  a  wooden  bridge,  wooden  piers 
and    abutments    and    bridge    approaches. 

(B)  Tender  for  Concrete  Piers  and  Abutments 
and    Bridge    approaches. 

(C)  Tender  for  Steel  Superstructure  of   Bridge. 

(D)  Tender  for  Items  B  and  C  combined,  viz.: 
Concrete    Substructure    and    Steel    Superstructure. 

Any  tenderer  may  submit  prices  for  one  or 
all    of   the    above    items. 

Plans  and  specifications  can  be  seen  after  this 
date  in  the  office  of  the  Chief  Engineer  of  the 
Quebec  Streams  Commission,  Room  S08  McGill 
Building,   Montreal. 

Parties  tendering  will  be  required  to  accept 
the  fair  wages  schedule  prepared  or  to  be  pre- 
pared by  the  Department  of  I.abor  of  the  Pro- 
vince of  Quebec,  which  schedule  will  form  part 
of    the    contract. 

Tenderers  are  notified  that  tenders  will  not 
be  considered  unless  made  strictly  in  accordance 
with    tlie   printed   forms. 

An  accepted  bank  cheque  for  a  sum  as  men- 
tioned below  made  payable  to  the  Hon.  the 
Provincial  Treasurer,  must  accompany  each  ten- 
der, which  sum  will  be  forfeited  should  the  party 
tendering  decline  to  enter  contract  for  the  work, 
at   the  rate   stated  in   the  offer   submitted. 

Item    "A"    cheque    for   $2;,500.00. 

Item    "B"    cheque    for    $4,000.0(1. 

Item  ."C"    cheque    for   $3,000.00. 

Item    "D"    cheque    for   $7,000.00. 

The  cheque  thus  sent  in  will  be  returned  to 
the  respective  contractors  whose  tenders  are  not 
accei)ted. 

The  cheque  of  the  successful  tenderer  will  be 
held  as  security,  or  part  security  for  the  due  ful- 
filment   of    the    contract    to    be    entered    into. 

The  lowest  or  any  tender  will  not  necessarily 
be    accepted. 

By  Order, 
I,.    H.    CHARLEBOIS. 

Secretary. 
The    Quebec    Streams    Commission, 
Montreal,    December    23rd,    1915. 

X'nauthorized  publication  of  this  advertisement 
will  not  be  paid  for.  52-1 


School  Tenders 


Sealed  tenders  will  be  received  up  to  and  in- 
cluding Saturday,  January  16,  1916,  by  the  Sec- 
retary of  the  School  Board,  Lambton  Mills,  in 
whole  or  in  part,  for  the  diff'erent  trades  required 
in  the  erection  and  completion  of  a  school  build- 
ing. Plans  and  specifications  and  all  particulars 
can  be  seen  at  Molson's  Bank,  Lambton  Mills; 
also  at  the  offices  of  the  architects.  No  tender 
necessarily  accepted.  A  guarantee  bond  for  10 
per  cent,  will  be  required  from  the  parties  to 
whom  the  contract  may  be  awarded. 

THOMAS  ELLIOT. 

Secretary-Treasurer   School   Board, 

Lambton    Mills,    Ont. 
Ellis   &   Ellis,   Architects, 

Manning    Chambers,    Toronto.  51-1 


Tenders  for 

Hydro-Electric  Unit 


The  Corporation  of  the  Town  of  Grand'Mere 
is  asking  tenders  for  supplying  and  installing  a 
second  hydro-electric  unit,  being  a  perfect  dup- 
licate of  the  one  now  being  used  by  the  said 
Corporation,    at    Shawinigan    Falls, 

The  tender  forms  and  specifications  are  de- 
posited at  the  office  of  the  Secretary -Treasurer, 
where  parties  interested  can  obtain  copies  on 
request. 

Tenders  must  be  endorsed  "Tender  for  the 
erection  of  an  Hydro-Electric  plant  for  the  Town 
of  Grand'Mere,"  and  addressed  to  the  Secretary 
of  the  Town   of   Grand'Mere,   Que. 

Tenders  will  not  be  considered  unless  accom- 
panied by  a  cheque  for  five  hundred  dollars, 
accepted  by  a  chartered  bank,  nor  unless  made 
on  forms  furnished  by  the  Secretary  of  the  above 
mentioned  Corporation.  No  tenders  will  be  re- 
ceived after  the  fifth  day  of  January,  1916,  at 
4   o'clock  p.m.  , 

The  lowest  or  any  tender  not  necessarily 
accepted. 

SECRETARY-TREASURER. 

Grand'Mere,  Que. 

December  21st,   1915.  52 


Tenders  for  Supplies 


Tenders  will  be  received  by  registered  post 
only,  addressed  to  the  Chairman,  Board  of  Con- 
trol, City  Hall,  Toronto,  up  to  12  o'clock  noon 
on  Tuesday,  January  11th,  1916,  for  the  supply 
and    delivery    of — 

No.  34.  Red  Lead  Paint  for  Bloor  Street 
\'iaduct. 

No.  74.  Cast  Iron  Special  Castings  for  Main 
Pumping   Station. 

Envelopes  containing  tenders  must  be  plainly 
marked  on  the  outside  as  to  contents.  Specifica- 
tions and  forms  of  tender  may  be  obtained  at 
the  Works  Department,  Room  12,  City  Hall, 
Tenderers  must  comply  strictly  with  conditions 
of  City  By-law  as  to  deposits  and  securities,  as 
set  out  in  specifications  and  forms  of  tender. 
The  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

T.   L.   CHURCH,  Mayor, 
52  Chairman,  Board  of  Control. 
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